
EP 0 324 551 B1 Description The present invention relates to an adhesive
composition for a vinyl halide type resin such as a vinyl chlor- ide resin
or a vinylidene chloride resin. 5      Avinyl halide type resin such as a
vinyl chloride resin is widely used in various fields as rigid products
such as telephone cards, cash cards, IC cards, records, various plates and
pipes and as soft articles such as agri- cultural films, electric wire
coverings and furniture leathers. These vinyl chloride resins are used in
the state laminated with or bonded to other resins or paper accord- ing to
intended uses as mentioned above. Practically, however, bonding methods for
laminating, or bonding 10  resins of this type involve problems. The
following methods are often adopted as the bonding means. (1) A method in
which an adhesive of a solution type formed by dissolving a vinyl
chloride/vinyl acetate copolymer resin, an acrylic acid ester copolymer, a
copolycondensed polyester resin or a thermoplastic polyurethane resin In a
solvent is used. 15     (2) A method in which the surface of a vinyl
chloride resin as an adherend is dissolved and bonding is ef- fected before
complete scattering of the solvent. (3) A method in which a dope cement
(formed by dissolving a vinyl chloride resin in a solvent) is used for
bonding. In any of the foregoing methods, since a solvent is used, problems
arise because whitening, embrittlement 20  and cracking of the vinyl
chloride resin are readily caused. As the means for obviating this
disadvantage, use of a solvent-free adhesive such as a solvent-free epoxy
resin, a solvent-free reactive acrylic resin or a solvent-free polyurethane
adhesive has been proposed. How- ever, since large amounts of a
plasticizer, a stabilizer, an antistatic agent and the like are contained
in a vinyl chloride resin, a satisfactory bonding strength cannot be
obtained by any of these adhesives. 25      We made research on
solvent-free adhesive compositions and as the result, it was found that
adhesive compositions comprising certain epoxy resins and certain vinyl
chloride co- orter-polymer resins as main com- ponents and certain curing
agent components have an excellent adhesiveness to vinyl chloride resin. We
have now completed the present invention based on this finding. More
specifically, in accordance with the present invention, there is provided
an adhesive composition as 30  defined in the claims. In the adhesive
composition of the present invention, the epoxy resin as the component (a)
and the vinyl chloride co- orter-polymerresin as thecomponent(b) are
adhesive components, and especially the vinyl chlor- ide co- or ter-polymer
resin, component (b), acts as a surface active agent an improves the
affinity of the ex- poxy resin, (a), with the surface of a vinyl choride
resin, that is, an adherend. 35     If a specific polyamine compound as the
component (c) is Incorporated as the curing agent into the com- bination of
the glycidy ether type epoxy resin as component (a) and vinyl
chlorldelvinyl acetate copolymer or vinyl chloride/vinyl acetate/vinyl
alcohol terpolymer as component (b), an adhesive composition having a high
bonding strength, as shown in examples shown below, Is obtained. 



For example, the T-peel bonding strength of a bonded structure constructed
by using the adhesive com- 40  position of the presentinvention is higher
than 1.0 kgf/cm, while the T-peel strength of a bonded structure con-
structed by using a comparative adhesive composition is as low as about 0.1
to about 0.3 kgf/cm. Moreover, the adhesive composition of the present
invention can be cured at a temperature lower than the glass transition
point (Tg) of a rigid vinyl chloride resin, and the adhesive composition of
the present in- vention is advantageous in that bonding can be accomplished
even at a temperature not causing deformation 45  in the adherend. The
respective components of the adhesive composition of the present invention
will now be described. (a) Epoxy Resin 50      The epoxy resin used as the
adhesive component In the present invention is a glycidyl ether type epoxy
resin having at least two epoxy groups in the molecule such as glycidyl
ethers of polyphenols such as bisphenol A, 2,2-bis(4-hydroxyphenyl)butane
(bisphenol B), 11'-bis (4-hydroxyphenyl)ethane (sometimes called "bi-
sphenol AD), bis(4-hydroxyphenyl)methane (bisphenol F), 1,1 ,2,2-tetrakis
(4-hydroxyphenyl)ethane, 4-hy- droxy phenyl ether and p-(4-hydroxy)phenol,
glycidyl ethers of nuclear hydrogenation products of the above- 55
mentioned polyphenols, glycidyl ethers of polyhydric phenols such as
catechol, resorcinol, hydroqulnone and phloroglucinol, glycidyl ethers of
polyhydric alcohols such as ethylene glycol, butane-diol, glycerol,
erythritol and polyoxy-alkylene glycol, and/or a novolak type epoxy resins.
In the present invention, these epoxy resins can be used singly or in the
form of mixtures of two or more 2    EP 0 324 551 B1 of them. Epoxy resins
which are liquid at room temperature (for example, 15-25[err]) are
especially preferred from the viewpoint of the operation adaptability. (b)
Vinyl Chloride Co- or Ter-polymer Resin 5 In the present invention, the
vinyl chloride co- or ter-polymer (b) is used for increasing the affinity
of the epoxy resin (a) with vinyl chloride resin as the adherend. This
vinyl chloride co- or ter-polymer resin is dissolved in the epoxy resin (a)
before incorporation of the curing agent component (c). 10     An
appropriate type of the vinyl chloride co- or ter-polymer resin (b) is
selected and used according to the kind of the curing agent component (c).
For example, if an aliphatic polyamine having a plurality of ether bonds is
used as the curing agent component (c), In view of the compatibility with
the epoxy resin, a vinyl chloride/vinyl acetate copolymer or a vinyl
chloridelvinyl acetate/vinyl alcohol terpolymer is used, preferably a vinyl
chloride co- or ter-polymer resin having an average polymerization degree
of 250 to 600, especially 300 to 500, Is pre- 15  ferred; a vinyl
chloride/vinyl acetate copolymer or a vinyl chloride/vinyl acetate/vinyl
alcohol terpolymer formed by partially saponifying the above copolymer
(vinyl chloride/ vinylacetate copolymer) is especially preferably 



used. As the vinyl chloride/vinyl acetate copolymer, a copolymer having a
vinyl acetate content of 18 to 45% by weight especially 25 to 40% by weight
Is preferably used, and as the terpolymer, a terpolyrner having a vinyl 20
acetate content of 1 to 10% by weight, especially 2 to 8% by weight, and a
vinyl alcohol content of 1 to 10% by weight, especially 3 to 8% by weight
Is preferably used. The vinyl chloride co- or ter-polymer resin of this
type is used in an amount of 1 to 50 parts by weight, especially 3 to 35
parts by weight, per 100 parts by weight of the epoxy resin (a). If the
amount incorporated of the vinyl chloride co- or ter-polymer resin Is
within the above-mentioned 25  range, extreme increase of the viscosity of
the obtained adhesive composition can be prevented, and the op- eration
adaptability and adhesiveness are good. Incidentally, as the vinyl acetate
content is high in the vinyl chloride co- or ter-polymer of this type, even
if the co- or ter-polymer is incorporated in a large amount, increase of
the vicosity is controlled. In the case where an alicyclic polyamine or an
alkylene diamine is uses as the curing agent component 30  (c), a
terpolymer comprising vinyl chloride, vinyl acetate and an unsaturated
carboxylic acid or an anhydride thereof is used as the vinyl chloride
copolymer resin (b). In view of the compatibility with the epoxy resin (a)
and the affinity with the vinyl chloride resin (the ad- herend), it is
preferred that the average polymerization degree of the vinyl
chloride/vinyl acetate/unsaturated carboxylic acid or anhydride terpolymer
resin be 200 to 800, especially 300 to 600, and that the vinyl acetate 35
content be 2 to 25% by weight, especially 4 to 20% by weight, and the
unsaturated carboxylic acid content be 0.1 to 10% by weight, especially 0.5
to 7% by weight. As the unsaturated carboxylic acid or its anhydride as the
comonomer, there can be mentioned unsatu- rated carboxylic acids such as
acrylic acid, methacrylic acid, maleic acid, fumaric acid, itaconic acid,
citraconic acid, tetrahydrophthalic acid and
bicyclo[2,2,1]hepto-2-ene-5,6-dicarboxylic acid, and unsaturated carboxylic
40  anhydrides such as maleic anhydride, itaconic anhydride, citraconic
anhydride, trahydrophthalic anhydride and
bicyclo[2,2,1]hepto-2-ene-5,6-dicarboxylic an hydride. Maleic anhydride,
acrylic acid and methacrylic acid are especially preferred. In the present
invention, the vinyl chloride/vinyl acetate/unsaturated carboxylic acid or
anhydride terpoly- mer of this type is used in an amount of 0.5 to 40 parts
by weight especially 1.0 to 35.0 parts by weight per 45  100 parts by
weight of the epoxy resin as the component (a). If the amount incorporated
of the terpolymer is within the above-mentioned range, extreme increase of
the viscosity of the obtained adhesive composition can be prevented and the
operation adaptability is good and the bonding strength is improved. 50
(c) Curing Agent Component An aliphatic polyamine having a plurality of
ether bonds, an alicyclic polyamine or an alkylene diamine is used as the
curing agent component (c) in the present invention. 55  (c-1) Aliphatic
Polyamine As specific examples of the aliphatic polyamine having a
plurality of ether bonds, that can be used as the curing agent component
(c) in the present invention, there can be mentioned a diamine represented
by the 



3    EP 0 324 651 B1 following general formula: [err] [err] [err] wherein n
is a number of from 2 to 8, 10  (the polyamine of this type is marketed,
for example, under the tradename of "Jeffamine D" by Texaco Chem- ical), a
polyamine represented by the following general formula: CH 15
[err] [err] [err] 20                               [err] [err] 25
wherein x, y and z stand for a number of from 0 to 8, with the proviso that
they satisfy the requirement of 3[err]x + y + z[err]8, (the polyamine of
this type Is marketed, for example, under the tradename of Jeffamine T" by
Texaco Chem- ical), and a polyamine represented by the following general
formula: 30 [err] 35 wherein m and n stand for a number of from 2 to 5,
such as 3,9-bis(3-aminopropyl)-2,4,8,10-tetraoxas- piro[5,5]-undecane (the
polyamine of this type Is marketed, for example, under the tradename of
Epomate B" by Yuka-Shell Epoxy). Some of the foregoing polyamines are solid
at room temperature and are not suitable for use as an curing 40  agent for
an adhesive. These polyamines can be used after they are liquefied or the
reactivity is adjusted by preliminary modification with a small amount of a
mono- or di-glycidyl ether compound, acrylonitrile or phe- nollformalin.
For example, 3,9-bis(3-aminopropyl)-2,4,8,10-tetraoxaspiro[5,5]undecane is
used after partial modifica- tion with butylglycidyl ether. 45 (c-2)
Alicyclic Polyamine An alicyclic polyamine having 1 to 3 rings is
preferably used, and the ring structure may be a monocyclic structure, a
bicyclicstructure ora spiro ring structure. Moreover, the ring may be a
hetero-ring containing atoms 



50  other than carbon, for example, nitrogen, oxygen or sulfur. It is
indispensable that the amino group contained in the allcyclic polyamine
should be a primary or sec- ondary amino group, and an alicyclic polyamine
containing only a primary amino group and an alicyclic poly- amine
containing a primary amino group and a secondary amino group are preferred.
An alicyclic polyamine containing a tertiary amino group alone is not
suitable. 55      As examples of the alicyclic polyamine that can be used,
there can be mentioned 4    EP 0 324 551 B1 [err] [err] 5 isophorone
diamine, menthene diamine, 10                            [err]
[err] [err] [err] 15 wherein n is a number of from 0 to 6 and R stands for
H,[err] or Cl, N-aminoethylpiperazine,
3,9-bis(3-aminopropyl)-2,4,8,10-tetraoxaspiro[5,5]-undecane, a diamine
having a tri- cyclodecane skeletons, such as 20 [err] 25 and a
polyamide-amine obtained by subjecting a dimer acid (obtained by the
Diels-Alder reaction of an unsa- turated fatty acid composed mainly of
linoleic acid or oleic acid; the main component containing a cyclohexene
ring is an unsaturated carboxylic acid having 36 carbon atoms) to
dehydration condensation with diethylene- triamine or triethylene
tetraamine. 30     Some of the above-mentioned alicyclic polyamines,
especially alicyclic polyarnines having a plurality of primary amino
groups, are sold at room temperature and are not suitable for use as an
curing agent for an adhesive. As described hereinbefore with respect to the
aliphatic polyamine (c-1), these alicyclic polyamines can be used afterthey
are liquefied orthe reactivity is adjusted by preliminary modification with
a small amount of a mono- or di-glycidyl ether compound, acrylonitrile or
phenol/formalin. 35 (c-3) Alkylene Diamine As the alkylene diamine, there
can be used compounds represented by the following general formula: [err] 



[err] 3 45 where [err] and [err] stand for a hydrogen atom, a methyl group,
an ethyl group or a halogen atom, and x, y and z stand for a number of from
0 to 12, with the proviso that the sum (x + y + z) is in the range of from
2 to 12, such as ethylene diamine, propylene diamine and
1,6-diamino-2,2,4-trimethylhexane. so     In general, the curing agent
component (c) is incorporated in such an amount that the amount of primary
and secondary amino groups is stoichiometrically equivalent to the amount
of glycidyl groups in the epoxy resin (a). Namely, the curing agent
component (c) is ordinarily incorporated in an amount represented by the
follow- ing formula: 55 5    EP 0 324 551 B1 2 x mole number of primary
amino groups + mole number of secondary amino group in the component  (c) 5
amount  (moles)  of glycidyl groups in component (a) In the present
invention, by using the above-mentioned curing agent component (c) in
combination with the epoxy resin component (a) and the component (b), an
adhesive composition having an excellent adhe- 10  siveness to a vinyl
halide type resin is obtained. Forexample, theT-peel bonding strength of a
bonded sheet obtained by applying the adhesive of the pres- ent invention
comprising a polyamine having a plurality of ether bonds as the curing
agent component (c) to a rigid vinyl chloride resin sheet Is at least 1.2
kgf/cm (Examples 13 through 17), while a T-peel bonding strength of about
0.1 to about 0.3 kgf/cm Is attained when an adhesive composition comprising
a polyamine free of an 15  ether bond as the curing agent Is used
(Comparative Examples 2 through 5). Other Additives Known additives can be
added to the adhesive composition of the present invention in addition to
the com- 20  ponents (a) through (c). For example, a stabilizer for a vinyl
chloride resin, such as an organic acid metal salt, lead sulfate or an
organic tin salt, an antistatic agent such as a surface active agent,
electroconductive carbon or a boron type antistatic agent, a flow modifier
such as aerosil, a bentonite, a bisamide, a wax or an organic acid salt
type thixotropic agent, and a silicon or titanium type coupling agent can
be incorporated, so far as characteristics 25  such as the adhesiveness are
not degraded. 



Moreover, a known filler or reinforcer can be Incorporated. For example,
Inorganic fillers such as silica, calcium carbonate, talc, alumina,
aluminum hydroxide, mag- nesium hydroxide, iron oxide, magnesium oxide,
magnesium silicate, aluminum silicate, mica, barium sulfate, carbon black,
graphite and asbestos, powders and flakes of metals such as aluminum,
copper, silver, nickel, 30  chromium and stainless steel, and glass fibers,
ceramic fibers such as alumina fibers and zirconia fibers, car- bon fibers,
aramid fibers and metal fibers can be incorporated. Preparation of Adhesive
Composition 35     The adhesive composition of the present invention can be
obtained by dissolving the vinyl chloride co- or ter-polymer b in the epoxy
resin a), ordinarily at an elevated temperature of 80 to 150[err], and
cooling the sol- ution to normal temperature and adding the curing agent
component (c). When the vinyl chloride co- or ter-polymer resin (b) is
dissolved under heating in the epoxy resin (a), it sometimes happens that
the viscosity of the mixture drastically increases and the operation
adaptability is de- 40  graded. In this case, this disadvantage can be
avoided, for example, by incorporating an epoxy type diluent having a
viscosity lower than 1000cps at 25[err] in an amount of 5 to 100 parts by
weight per 100 parts by weight of the epoxy resin. As the diluent, there
can be mentioned, for example, polyethylene glycol diglycidyl ether 45
[err] 50                        [err] n = 1-22, polypropylene glycol
diglycidyl ether 55 [err] [err] [err] 6    EP 0 324 551 B1 n= 1-15,'
polytetramethylene glycol diglycidyl ether 5
[err] [err]                                           [err] 10  n= 1-20,
neopentyl glycol diglycidyl ether, 1,6-hexane-diol glycidyl ether,
2-ethylhexyl diglycidyl ether, trime- thylol-propane di- or tri-glycidyl
ether, glycerol di or tri-glycidyl ether, a monoglycidyl ether of an
alcohol 15                                [err] R = alkyl group having 4 to
18 carbon atoms, a monoglycidyl ether of phenol or a derivative 20 



[err] 25 R =H or alkylgroup having 1 to 18 carbon atoms, a monoglycidyl
ester of a carboxylic acid 30 [err] 35 R =alkyl group having 4 to 18 carbon
atoms, and an N,N'-diglycidylanlline derivative R = H or alkyl group having
1 to 8 carbon atoms, 45      The diluent Is ordinarily incorporated in an
amount of 5 to 100 parts by weight per 100 parts by weight of the epoxy
resin. An epoxy type diluent having a viscosity lower than 1000 cps at
25[err] is preferably used. In general, a dilu- ent having a lower
molecular weight shows a higher diluting effect, and a diluent having a
higher molecular weight makes a contribution to improvement of the bonding
strength though the diluting effect is not so high. 50      Additives used
according to need can be incorporated simultaneously with or prior to the
heat dissolution of the component (b), or they can be added simultaneously
with the curing agent component (c) or atany other optional stage. As is
apparent from the foregoing description, according to the present
invention, an adhesive composition having a good adhesiveness to a vinyl
chloride resin can be obtained without using any solvent at all. 55
Furthermore, the adhesive composition of the present invention can be cured
at a very low temperature, for example, at a temperature lower than the
glass transition point (Tg) of a rigid vinyl chloride resin, and there-
fore, the adhesive composition of the present invention is advantageous In
that thermal deformation of a rigid vinyl chloride resin can be effectively
prevented at the bonding operation. 7    EP 0 324 551 B1 The adhesive
composition of the present invention is effectively used in the
solvent-free state as the ad- hesive for a molded body of a vinyl chloride
resin or vinylidene chloride resin. However, needless to say, the adhesive
composition of the present invention can be used In the state diluted with
an aromatic solvent such as toluene or xylene, a cellosolve solvent or a
ketone type solvent according to the intended use or the like. 5      The
present invention will now be described in detail with reference to the
following examples. Incidentally, Examples 1 through 17 relate to an
embodiment where an aliphatic polyamine (c-1) having a plurality of ether
bonds is used as the curing agent component (c), Examples 18 through 42
relate to an embodiment where an alicyclic polyamine (c-2) is used as the
curing agent component (c), and Examples 43 through 44 relate to an
embodiment where an alkylene diamine (c-3) is used as the curing agent
component (c). 10 Examples 1 through 9 and Comparative Example 1 



A separable flask having a capacity of 200 cm3 was charged with 70.0 g of a
bisphenol AD type epoxy resin (epoxy equivalent = 173, viscosity = 3000cps
at 25[err]), 30.0 g of polypropylene glycol diglycidyl ether 15  (epoxy
equivalent = 309, viscosity = 150 cps at 25[err], Epollte 400P supplied by
Kyoel Yushl) as the diluent and a predetermined amount (shown In Table 1)
of a vinyl chloride/vinyl acetate copolymer resin (vinyl acetate con- tent
= 32% by weight, average polymerization degree = 400, Denka Vinyl 1000D
supplied by Denki Kagaku Kogyo), and the mixture was stirred in an oil bath
maintained at 135[err] to form a solution. Thus, 9 samples shown in Table 1
were prepared (Examples 1 through 9). 20      For comparison, a sample was
prepared without incorporating the vinyl chloride/vinyl acetate copolymer
resin (Comparative Example 1). Each of the so-prepared 10 samples was
cooled to room temperature and 37.4 g of a curing agent shown below was
added to form an adhesive composition. Jeffamine T-403 25 [err] [err] 30
[err] [err] [err] 35                                              [err] x +
y + z = 5.3 viscosity = 21 cps at 25[err] 40    Each adhesive composition
was coated In a thickness of 12.5um on a white opaque rigid polyvinyl
chloride sheet (length = 12 cm, width = 7 cm, thickness = 0.28 mm), used
for a telephone card, a cash card, an IC card and the like, by using a bar
coater. The adhesive composition was removed from the peripheral side of
the rigid polyvinyl chloride sheet along a width of 4 mm, and a Mylarfilm
having a thickness of 12.5 um was placed on this part as a spacer. 45
Arigid polyvinyl chloride sheetof the same kind notcoated with the
adhesivewas piled on the abovesheet, and heat-curing was carried out at
85[err] (pressure = 20 g/cm2) for 70 minutes. The obtained bonded sheet was
cut into a width of 1.0 cm and the T-peel bonding strength was measured by
a tensile tester. The measurement was carried at 21[err] and a pulling
speed of 50 mm/min. With respect to each sample, 50  the measurement was
conducted three times and the mean value was calculated. The obtained
results are shown in Table 1. 55    



EP 0 324 551 B1 [err] [err] [err] 10                              [err]
[err] 15 [err] [err] [err] [err] [err] 20 [err] [err] 25     [err] [err]
[err] 30 35 [err] [err]                        [err] 45           [err]
[err] [err]           [err] 50 Examples 10 through 12 55      In the same
manner as described in Examples 1 through 9, predetermined three samples
were prepared by heat-dissolving 68.5 g of a bisphenol F type epoxy resin
(epoxy equivalent = 174, viscosity = 3610 cps at 25[err], Epicion 830
supplied by Dai-Nippon Ink Kagaku Kogyo), 21.5 g of polypropylene glycol
diglycidyl ether (epoxy equivalent = 309, viscosity = 150 cps at 25[err]
Epolite 400 P supplied by Kyoel Yushl) as the diluent,    EP 0 324 551 B1
10.0 g of ethylene glycol diglycidyl ether (epoxy equivalent = 135,
viscosity = 25 cps at 25[err], Epolite 40E sup- plied by Kyoei Yushi) and
15.0 g of a vinyl chloride copolymer resin (supplied by Denki Kagaku Kogyo,
shown In Table 2) and cooling the solution to room temperature. Namely,
these five samples were the same except 



the kind of the vinyl chloride copolymer resin. 5      Each of these
samples was mixed with 40.5 g of the same curing agent (Jeffamine T-403) as
used in Ex- amples 1 through 9 to form an adhesive composition. The T-peel
bonding strength was measured In the same manner as described in Examples 1
through 9. The kinds of the vinyl chloride copolymer resin and the test
results are shown in Table 2. 10 15 20 26 30 40 45 50 55 10    EP 0 324 551
B1 [err] [err] 10
[err] [err] [err] [err] [err]                                [err] 25
[err] 0 [err] [err] [err] [err] 35                             [err] [err]
[err] [err] [err] 55 



C: vinyl chloride unit, A: vinyl acetate unit, V: vinyl alcohol unit [err]
EP 0 324 551 B1 Example 13 In the same manner as described in Examples 1
through 9, a sample was prepared by using 60.0 g of Epiclon 830 (epoxy
resin), 25.0 g of Epolite 400P (epoxy resin), 15.0 9 of Epolite 40E
(diluent) and 15.0 g of 5   Denka Vinyl 1000 GSK (vinyl chloride copolymer
resin). An adhesive composition was prepared by adding 50 g of the
following curing agent to the obtained sample. Epomate B-002 (Yuka-Shell
Epoxy), which Is a mono- glycidyl ether modification product of the
following compound: [err] The T-peel bonding strength determined with
respect to this composition was 2.4 kgf/cm (curing condi- 15  tions: 70
minutes and 85[err]). Example 14 An adhesive composition was prepared in
the same manner as described in Example 13 except that 55.4 20  g of
Jeffamine D-400 (supplied by Texaco Chemical), represented by the following
formula: [err] [err] [err] [err] n = 5.6 was used as the curing agent. The
T-peel bonding strength determined with respect to the obtained adhesive
composition was 1.2 kgf/cm 30  (curing conditions: 180 minutes and
85[err]). Example 15 A sample was prepared from 70.0 9 of Epomlk R-710
(epoxy resin), 30.0 g of Epolite 400P (epoxy resin) 35  and 25.0 g of Denka
Vinyl 1000D (vinyl chloride/vinyl acetate copolymer resin), and an adhesive
composition was prepared by adding 51.4 g of Jeffamine D-230 (curing agent)
to the sample. The procedures were the same as described in Example 14. The
T-peel strength determined with respect to this adhesive composition was
2.1 kgf/cm (curing condi- tions: 180 minutes and 85[err]). Example 16 An
adhesive composition was prepared in the same manner as described in
Example 15 except that a sample was prepared by using 70.0 g of Epomik
R-710 (epoxy resin), 30.0 g of Epolite 400P (epoxy resin) and 45  15.0 g of
Denka Vinyl GKT (vinyl chloride terpolymer resin). The T-peel bonding
strength determined with respect to this adhesive composition was 1.6
kgf/cm (curing 



conditions: 180 minutes, 85[err]). Example 17 50 An adhesive composition
was prepared in the same manner as described in Example 15 except that 30.0
g of Jeffamine D-230 (supplied by Texaco Chemical) represented by the
following formula was incorporated as the curing agent: 55 [err] [err] 12
EP 0 324 551 B1 n=2.6 The T-peel strength determined with respect to this
adhesive composition was 1.5 kgf/cm (curing condi- tions: 70 minutes and
85[err]). 5 Comparative Example 2 An adhesive composition was prepared in
the same manner as described in Example 15 except that 29.3 g of Laromin C
(supplied by BASF) represented by the following formula was incorporated as
the curing agent: 10 CH                      CH [err] 15 The T-peel bonding
strength determined with respect to this adhesive composition was 0.3
kgf/cm (curing conditions: 180 minutes and 85[err]). 20  Comparative
Example 3 An adhesive composition was prepared in the same manner as
described in Example 15 except that 12.0 g of triethylene tetramine
(supplied by Toyo Soda) was incorporated as the curing agent. The T-peel
bonding strength determined with respectto this adhesive composition was
0.1 kgf/cm (curing 25 conditions: 70 minutes, 85[err]). Comparative Example
4 An adhesive composition was prepared in the same manner as described in
Example 15 except that 13.3 30  g of tetraethylene pentamine (supplied by
Toyo Soda) was used as the curing agent. The T-peel bonding strength
determined with respect to this adhesive composition was 0.2 kgf/cm (curing
conditions: 70 minutes and 85[err]). Comparative Example 5 35 



An adhesive composition was prepared in the same manner as described in
Example 13 except that 7.0 g of DMP-30 (supplied by Rohm & Hass)
represented by the following formula was Incorporated as the curing agent
[err] [err] [err] The T-peel bonding strength determined with respect to
this adhesive composition was 0.2 kgf/cm (curing conditions: 70 minutes and
85[err]). Examples 18 through 29 and Comparative Example 6 A bisphenol AD
type epoxy resin (epoxy equivalent = 173, viscosity = 3000 cps at 25[err])
was used as the epoxy resin and polypropylene glycol diglycidyl ether
(epoxy equivalent = 309, viscosity = 150 cps at 25[err], 55   Epolite 400P
supplied by Kyoeisha Yushl) was used as the diluent, and as the vinyl
chloride terpolymer resin, there was used (1) a vinyl chloride/vinyl
acetatelmaleic anhydride copolymer resin (average polymerization de- gree
=440, vinyl acetate content = 6%, maleic anhydride content= 4%, Geon
400X11OAsupplied by Japanese Geon) or (2) a vinyl chloridelvinyl
acetate/maleic anhydride copolymer resin (average polymerization degree 13
EP 0 324 551 B1 =330, vinyl acetate content = 13%, maleic anhydride content
=1%, Denka Vinyl CS supplied by Denki Kagaku Kogyo). These components were
charged in amounts shown in Table 3 in a separable flask having a capacity
of 200 cm[err], and they were dissolved with stirring in an oil bath
maintained at 135[err]. The solution was cooled to 5   room temperature to
form a sample composition of the main components. The comparison, a sample
was similarly prepared without incorporating the vinyl chloride
terpolymerresin. An adhesive composition was prepared by adding as the
curing agent component a butylglycidyl ether modification product of
3,9-bis(3-aminopropyl)-2,4,8,10-tetraoxaspiro [5,5]-undecane (active
hydrogen equiv- alent = 95, viscosity = 3000 cps at 25[err]). 10     With
respectto each adhesive composition, the T-peel bonding strength was
determined in the same man- ner as described in Example 1. The measurement
results are shown in Table 3. 15 20 25 30 35 40 



45 50 55 14    EP 0 324 551 B1 5            [err] [err] [err] 10 [err]
[err]                             [err ] [err] 15 [err] [err] 20
[err] [err] [err] [err] [err]                         [err] 25      [err]
[err] [err] [err] 30 [err] [err] 35      [err] [err]
[err] 40                         [err] 45               [err] [err] [err]
[err] [err] [err] 



[err] 55 15    EP 0 324 551 B1 Note 1) Polypropylene glycol diglycidyl
ether 2) In Examples 18 through 22, the vinyl acetate content was 6%,
maleic anhydride content was 4% and average polymerization degree was 400,
and in Examples 23 through 29, the vinyl acetate 10 content was 13%, the
maleic anhydride content was 1% and the average polymerization degree was
330 15          3) Butylglycidyl modification product of 3,9-bis(3-
aminopropyl)-2,4,8,10-tetraoxaspiro(5,5)-undecane Examples 30 through 35 20
By using the same curing agent as used in Examples 18 through 29, adhesive
compositions were prepared in the same manner as described in Examples 18
through 29 except that the main components were changed as shown in Table
4. The T-peel bonding strength was determined in the same manner as
described in Exam- pies 18 through 29. 25     The obtained results are
shown in Table 4. 30 35 40 45 50 55    EP 0 324 551 B1 [err] N 



[err] [err] 10 [err] [err] [err] [err] [err] [err] [err] 20 [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [err]
[err] 



[err] [err] [err] [err]                [err] [err] 45             [err]
[err] 55 17    EP 0 324 551 B1 5                                   [err]
[err] [err] [err] [err] [err] [err] 20
[err] [err] [err] [err] 30                                            [err]
[err] [err] [err] [err] [err] [err] [err]
[err] [err] [err] [err] 40 [err] [err] 



[err] [err] [err] 45                                  [err] [err] [err] 50
EP 0 324 551 B1 Note The viscosity is one determined at 25 C. 5 Examples 36
through 44 and Comparative Examples 7 through 11 Adhesive compositions were
prepared by incorporating a curing agent shown in Table 5 into the main
com- ponents used in Example 21, that is 70.0 g of a bisphenol AD type
epoxy resin, 30.0 g of polypropylene glycol 10  diglycidyl ether and 5.0 g
of a vinyl chloride/vinyl acetate/maleic anhydride copolymer resin (vinyl
acetate con- tent = 6%, malelc anhydride content = 4%, average
polymerization degree = 400). The T-peel bonding strength was determined in
the same manner as described in Example 21. The kinds of the curing agent
used and the measurement results are shown in Table 5. 15 20 25 30 35 40 45
50 55 19    EP 0 324 551 B1 [err] [err] 15 



[err]                                           [err] [err] [err] [err]
[err] [err] [err] [err] 25 30 [err] [err] [err] [err]
[err] [err] [err] [err] [err] [err]    EP 0 324 551 B1 10 [err] [err] [err]
[err] 15 [err] [err] 35 [err] [err] 80
[err] [err] [err] [err] 



EP 0 324 551 81 [err] [err] [err] [err] 15
[err] [err] [err] 20                    [err] [err] [err] [err] [err] 20
[err] 40 35 [err]                               [err] [err] [err] [err]
EP 0 324 551 B1 Note :   the amoung  (g)  added  to 105  g of the main 5
components **:    the curing agent  was  used  after  it was  fused by
heating  because  the curing  agent  was  solid 10                   at
room temperature 15 Claims 1.  An adhesive composition for a vinyl chloride
resin, which comprises (a) 100 parts by weight of a glycidyl ether type
epoxy resin, (b) 1 to 50 parts by weight of a vinyl chloride/vinyl acetate
copolymer and/or a vinyl chloride/vinyl acetate/vinyl alcohol terpolymer
and (c) an aliphatic polyamine having a plurality of 20       ether bonds
as curing agent. 



2.  An adhesive composition according to claim 1 comprising a vinyl
chloride/vinyl acetate copolymer having a vinyl acetate content of 18 to
45% by weight. 25   3  An adhesive composition according to claim 1
comprising a vinyl chloride/vinyl acetate/vinyl alcohol ter- polymer having
a vinyl acetate content of 1 to 10% by weight and a vinyl alcohol content
of 1 to 10% by weight. 4.  An adhesive composition according to any one of
claims 1 to 3 wherein the aliphatic polyamine (c) is a diamine compound of
formula: 30 [err] 35                                       [err] wherein n
is a number of from 2 to 8. 5. An adhesive composition according to any one
of claims 1 to 3 wherein the aliphatic polyamine (c) is a 40  triamine
compound represented by the following general formula: CH 45
[err] 50 [err] wherein x, y and z are numbers of from 0 to 8, with the
proviso that they satisfy the requirement 55       of 3[err]x + y z[err]8.
6. An adhesive composition according to any one of claims 1 to 3 wherein
the aliphatic polyamine (c) is a 23    Note *:   the amoung  (g)  added  to
105 g of  the main 5                    components **:   the curing agent
was used after it was  fused by heating because the curing agent was solid
10                   at room temperature 15 Claims 1. An adhesive
composition for a vinyl chloride resin, which comprises (a) 100 parts by
weight of a glycidyl ether type epoxy resin, (b) 1 to 50 parts by weight of
a vinyl chloride/vinyl acetate copolymer and/or a vinyl chloride/vinyl
acetate/vinyl alcohol terpolymer and (c) an aliphatic polyamine having a
plurality of 20      ether bonds as curing agent. 2. An adhesive
composition according to claim 1 comprising a vinyl chloride/vinyl acetate
copolymer having a vinyl acetate content of 18 to 45% by weight. 25  3. An
adhesive composition according to claim 1 comprising a viny1 chloride/vinyl
acetate/vinyl alcohol ter- 



polymer having a vinyl acetate content of 1 to 10% by weight and a vinyl
alcohol content of 1 to 10% by weight. 4. An adhesive composition according
to any one of claims 1 to 3 wherein the aliphatic polyamine (c) is a 30
diamine compound of formula: [err] 35
[err] wherein n is a number of from 2 to 8. 5. An adhesive composition
according to any one of claims 1 to 3 wherein the aliphatic polyamine (c)
is a 40      triamine compound represented by the following general
formula: CH [err] 50                                      [err] [err]
wherein x,y and z are numbers of from 0 to 8, with the proviso that they
satisfy the requirement of 3 [err] x + y + z[err]8. 6. An adhesive
composition according to any one of claims 1 to 3 wherein the aliphatic
polyamine (c) is a 23    EP 0324 551 B1                           *  C  L M
S * diamine compound of formula: 5                       [err] [err]
wherein m and n are numbers of from 2 to 5. 10 7. An adhesive composition
according to claim 6 wherein the aliphatic polyamine (c) is
3,9-bis(3-aminopro- pyl)-2,4,8,10-tetraoxaspiro[5,5] undecane. 8. An
adhesive composition for a vinyl chloride resin, which comprises (a) 100
parts by weight of a glycidyi ethertype epoxy resin and/or a novolak type
epoxy resin, (b) 1 to 50 parts byweightofa vinyl chloride/vinyl
acetate/unsaturated carboxylic acid or anhydride terpolymer, and (c) an
alicyclic polyamine or alkylene- diamine as a curing agent. 9. An adhesive
composition according to claim 8 comprising 0.5 to 40 parts by weight of
the terpolymer (b). 20  10. An adhesive composition according to claim 8 or
claim 9 wherein the average polymerisation degree of the terpolymer resin
(b) is 200 to 800, the vinyl acetate content in the terpolymer resin (b) is
2 to 25% by weight, and the unsaturated carboxylic acid or anhydride
content in the terpolymer resin (b) is 0.1 to 10% by weight 25  11. An
adhesive composition according to anyone of claims 8 to 10 wherein the
terpolymer resin (b) is a vinyl 



chloride/vinyl acetate/malelc anhydride terpolymer resin. 12. An adhesive
composition according to any one of claims 8 to 11 wherein the curing agent
component (c) is an alicylic polyamine having 1 to 3 rings. 30 13. An
adhesive composition according to any one of claims 8 to 12 wherein the
curing agent component (c) is an alicyclic polyamine having at least a
primary amino group or a secondary amino group. 14. An adhesive composition
according to any one of claims 8 to 13 wherein the curing agent component
(c) is an alkylene diamine represented by the following general formula: 35
[err] 40                                            [err] [err]
[err] wherein [err] and [err] are hydrogen, methyl, ethyl halogen and x, y
and z are numbers from 0 to 12 such that the sum (x + y + z) is in the
range from 2 to 12. 45  15. An adhesive composition according to claim 14
wherein the alkylene diamine is ethylene diamine, pro- pylene diamine or
1,6-diamino-2,2,4-trimethylhexane. PatentansprOche 50 1.
Klebstoffzusammensetzung fur ein Vinyichloridharz, umfassend, (a) 100
Gewichtsteile eines Glycidyletherepoxyharzes, (b) 1 bis 50 Gewichtsteile
eines VinylchloridNinylacetat Copolymers und/oder eines Vlnylchlorld/inyl-
acetat~inylalkohol Terpolymers, und (c) ein aliphatisches Podyamin mit
einer Vielzahl Etherbindungen ale Hartemittel. 2.  Kiebstoffzusammensetzung
gemhsa Anspruch 1, umfassend sin VinylchloridNinylacetat Copolymer mit 24
EP 0324551 B13c elnem Vilnylacetatgehalt von 18 bis 45 Gew.%. 3.
Klebstoffzusammensetzung gemiss Anspruch 1, umfassend ein
Vinylchlorid/lnylacetatlVinylalkohol Terpolymer mit elnem Vinyiacetatgehalt
von I bis 10 Gew.% und einem Vinylalkoholgehalt von 1 bis 10 5       Gew.%.
.4.  Klebstoffzusammensetzung nach einem derAnspruche 1 bis 3, worin des
allphatische Polyamin (c) eine Diaminoverbindung der Formel 10
~Q                         j     Q~ so                    }9- t~~~~~~~~CH2-
oCH   N2 (>i3       at3 



15 Ist, worin n sine Zahl von 2 bis 8 bedeutet. 5.
Klebstoffzusammensetzung nach einem der Anspruche I bls 3, worin das
allphatische Polyamin (c) eIne Triaminoverbindung, dargestellt durch die
folgende allgemelne Formel: 20 CH ' 3 26                     CE3~~~~~~~CHC
OC+C 2x NH CH CH C2       2T  42 ML 30
3 blt, woin x, y und z Zahlen von 0 bis 8 darstellen mit der Bedingung, das
sie das Erfordernis von 3 s x + y + z _ 8 erffllen. s  6.
Klebstoffzusammensetzung nach einem der AnsprOche 1 bis 3, worin das
aliphatische Polyamin (c) ehe Diaminoverbindung der Formel: 40H2N 4- CH2
CH2 4       2 ist, worin m und n Zahlen von 2 bis 5 darstellen. 45 7.
Klebstoffzusammensetzung gemiss Anspruch 6, worin das aliphatische Polyamin
(c) 3.9-BIs-(3- aminopropyl)-2A.8.10-tetraoxaspiro[5.5]-undecan, Ist. 8.
Klebstoffzusammensetzung fMr sin Vinylchloridharz, umfassend (a) 100
Gewichtstelle elnes 50      Glyadyletherepoxyharzes undloder ein
Novolak-Epoxyharz, (b) 1 bis 50 Gewichtsteile ehes Vinylchlo-
rildMnylacetalungesdttigto Carbonsaure oder -anhydrid Terpolymers, und (c)
ein alicyclisches Polyamin oder Alkylendiamin als Hartemittel. 9.
Klebstoffzusammensetzung gemass Anspruch 8, umfassend 0.5 bis 40
Gewiohtstelle des Terpolymers 55      (b). 10. Klebstoffzusammensetzung
gemassAnspruch 8 oder9, worin derdurchschnittliche Polymerisationsgrad des
Terpolymerharzes (b) 200 bis 800 betragt, der Vinylacetatgehalt Im
Terpolymerharz (b) 2 bis 25 25    EP 0324 551 BI                          '
IpIU I   111 ! I! Gew.% ist, und der Gehalt an ungesattigter Carbonsaure
oder -anhydrid Im Terpolymerharz (b) 0.1 bis 10 Gew.% betrigt. 11.
Klebstoffzusammensetzung nach elnem derAnspr0che 8 bbs 10, worin das
Terpolymerharz (b) ein Vinyl- 5
chlorldNlnylacetatlMaleinsaureanhydrid Terpolymerharz Ist. 12.
Klebstoffzusammensetzung nach elnem derAnsprfiche 8 bis 11, worin die
Hrtermittelkomponente (c) ain 



alicyclisches Polyamin mit I bis 3 Ringen, Ist. 13.
Kiebstoffzusammenseizung nach elnem derAnsprflche 8 bis 12, worin die
HArtmrlttelkomponente (c) eh allicyclisches; Poiyamin mit minclestens elner
prim~ren oder selcundiren Aminogruppe, Ist. 14. Klobstofzusammensetzung
nach elnem der AnsprOche 8 bis 13, worin die Harternittelicomponente (c)
eln Alkylendiamin lt, dargestellt durch dle folgende aligemeine Formal: 15
-                      ~~~~~~~~~2';    CH2 'x          z   2n          .
.20 ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~. worin Ri, R2 und R3 Wasserstoff, Methyl, Ethyl,
Halogen, und x, y und z Zahlen von 0 bWs 12 sind, so, dass die Summe (x + y
+ z) im Bereich von 2 bis 12 Ist. 15. Klebstoffzusammensetzung gemiss
Anspruch 14, worin des Alkylendiamin Ethylendiamin, Propylendi- 25
amin oder 1.6-Diamino-2.2.4-trlmethylhexan ist. Revendlcatlons    1.
Composition adh6sive pour une resine de chlorure de vinyle, qui comprend
(a) 100 parties en poids d'une r6sine epoxy du type 6ther glycidylique, (b)
I A 50 parties en polds d'un copolymrre chlorure de viny- le/ac6tatb de
vinyle etlou d'un tbrpolymere chlorure de vinyle/acetatb do vinylelelcool
vinylique, et (c) une polyamine aliphatique ayant plusleurs liaisons ether,
an tent qu'agent de durcissement. 35  2.  Composition adh6sive selon la
revendlcation 1, comprenant un copolymere chlorure do vinyle/acstab de
vinyl, ayant une teneur en acetat de vinyle de 18 A 45 % en poids. 3.
Composition adhesive selon la revendicatlon 1, comprenant un terpolymbre
chlorure do vinylelacetae de vhnyle/alcool vinylique, ayant une teneur an
acstate de vinyla de I A 10 % en polds et une teneur an 4,      alcool
vinylique de I a 10 % en poids. 4.  Composition adhesive selon l'une
quelconque des revendications 1 A 3, dens laquelle la polyamine all-
phatique (c) est une diamine de formula: 45
H2N-CNCH2-foCM2CH)-2-.NH2 CH3           CH3 dens laquelle n est un nombre
de 2 A 8 5. Composition adhesive salon l'une qudloonque des revendications
I A 3, dans laqudlle la polyamine all- phatique (c) est une teiamine
representes par la formule generale suivantb 55 28    EP 0 324 551 B1
s  s C.-: .~~~~~~~~ *      >  +  %> b::;Asi. x 11 .5
CEGi Cs  2CH 



10 dans laquelle x, y et z sont des nombres de 0 A 8, ces nombres
satisfaisant A la condition 3 s x + y + z <8. 15 6. Composition adhesive
solon l'une quelconque des revendicatlons I A 3, dans laquelle la polyamine
all- phatique (c) eat une diamine de formule: 20 -2 CHcH2 * N 25      dans
laquelle m et n sont des nombres de 2 A 5. 7. Composition adhesive solon la
revendication 6, dans laquelle la polyamine aliphatique (c) est le 3,9-bis
(3-aminopropyl)-2j4,8,10-tetraoxaspiro[5,5]-undecane. 8. Composition
adhesive pourune rsinoe de chorure de vinyle, qul comprend (a) 100 parties
en poids d'une reinse epoxy du type bther glycidylique etlou d'une resine
6poxy du type novolaque, (b) I A 50 parties on poids d'un terpolymbre
chlorure de vinylelacetate de vinylo/acide carboxylique insatur6 ou
anhydride d'un tel acids, et (c) une polyamine alicyclique ou une
alkylbnediamine, on tant qu'agent de durcissoment. 9. Composition adhesive
solon la revendlcation 8, compronant 0,5 a 40 parties en poids du
torpolymbre (b). 35 10. Composition adhesive solon la revendication 8 ou 9,
pour laquelle le degre de polymerisation moyen de la resino tbrpolymbre (b)
est de 200 A 800, Ia teneur en acetate de vinyls de la resine tbrpolymbre
(b) est de 2 A 25 % en polds et la teneur en acids carboxylique Insature ou
anhydride d'un tel acids de la resine terpolymere (b) est de 0,1 A 10 % en
poids. 40 11. Composition adhesive solon l'une queloonque des
revendicatlons 8 a 10, dans laquelle la resine terpo- lymbre (b) est une
resins terpolymbre chlorure do vinyislactate de vhnyleanhydride maleique.
12. Composition adhesive solon l'une quelconque dos revendications 8 A 11 I
dans laquelle l'agent de durcis- 46      sement (c) est une polyamine
allcyclique ayant I A 3 cycles. 1& Composition adhesive solon l'une
quelconque des revendications 8 A 12, dana laquelle l'agent de durcis-
sement (c) est une polyamine alicycllque, ayant au moins un groups amino
primaire ou un group. amino secondaire. 14. Composition adhdslve salon
l'une quelconque des revendications 8 a 13, dana laquelle l'agent de
durcis- sement (c) est une alkylinedlamine representee par la formule
generale suivante: IL 55                               -  CH*I-C N-+f    C
N r2  C2C                      z 2 R.       R- 27   



EP O 324 551 B"1L                                     l dans laquelle RI,
R2 et R3 repr6sentent chacun un atome d'hydrogbne ou d'halogbne, ou un
group. m6- J....'      thyle ou ethyle, et x, y et z sont des nombres de 0
A 12 tels que la somme x + y + z soit comprise dens I'intervalle allant de
2 A 12. 5   15. Composition adh6sive selon la revendicathon 14, dans
laquelle I'alkylbnediamlne est l'6thylbnedlamine, la propylbnediamine ou le
1,6-diamino-2,2,4-trImthythexane. 10 is 20 25 30 35 , 40 45 50 55 28    


