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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an adhesive resin composition having high speed moldability, thin moldability,
low necking property, high draw-down property, excellent heat sensitive adhesion, and excellent calendering and ex-
hibiting strong adhesion properties with a substrate composed of a polyester, polyamide, metal foil (e.g., aluminum
foil), in particular, a polyester, and also relates to a laminate having a layer composed of the adhesive resin composition
and a process for producing the same. This laminate can be used as packaging such as food packaging.

2. Description of the Related Art

[0002] Polyolefins such as polyethylene are excellent in heat sealability and moisture-proofing and are easy to ex-
trude, and therefore, have been used as a single layer film, sheet, or material for shaped containers and also have
been widely used in, for example, the packaging field as a laminate with various resin films and sheets, metal foils
such as aluminum foil, paper, etc. However, polyolefins are inherently nonpolar and have the defect of poor adhesion
to different materials, in particular to polar materials such as polyamide, polyester, aluminum foil. Accordingly, various
methods have been proposed to form a multilayer laminate using polyolefins.
[0003] In order to produce a laminate of polyethylene and polyamide, for example, the following methods using a
modified polyolefin rather than the polyethylene alone have been utilized:

(1) The so-called co-extrusion method of melting a modified polyolefin obtained by graft polymerizing an unsatu-
rated carboxylic acid or its derivative onto polyolefin, an ethylene copolymer obtained by copolymerizing ethylene
and an unsaturated carboxylic acid or its derivative, or a composition comprising these polymers and a polyolefin
with a polyamide resin and extruding the same from a die to obtain a laminate,
(2) The method of preparing a polyamide film in advance and extrusion laminating (or coating) it with a blend of
polyethylene and the above polymer,
(3) The method of co-extrusion laminating a polyolefin and the above polymer on a polyamide film.

[0004] Further, in order to produce a laminate of polyethylene and polyester, there has been proposed the method
of using a polymer obtained by grafting glycidyl methacrylate or allylglycidyl ether onto a polyolefin or by copolymeri-
zation with ethylene and coextruding with a polyester or co-extrusion laminating a substrate such as a polyester film.
[0005] These methods, however, may give a bond strength in the case of co-extrusion, but cannot give a sufficient
bond strength in the case of lamination for laminating on a substrate such as a film, sheet, or paper.
[0006] In particular, it is difficult to obtain a laminate having a strong bond strength with, for example, a polyester
based substrate.
[0007] In order to improve the bond strength, there is the method of raising the temperature at the time of formation,
but the polymer is poor in heat stability and decomposes. Therefore, there is the problem of odor and fumes at the
time of formation. Further, there is the problem of an odor remaining in the laminate product.
[0008] As another method for improving the bond strength, there is the method of applying a corona discharge to
the substrate. However, in this case, it is necessary to separately prepare a special equipment(s). Also, the bond
strength with the substrate is not sufficient.
[0009] Furthermore, in order to improve the adhesion, the ozone treatment method of blowing ozone on the resin
discharged from the die to cause the surface to oxidize has been used. The ozone treatment has the advantage of
enabling oxidation of just the surface requiring the adhesion at a low temperature (Japanese Unexamined Patent
Publication (Kokai) No. 57-157724). However, ozone has the problems of odor, corrosiveness, etc. and is still limited
in use. Furthermore, the level of the bond strength is still insufficient. In particular, since the laminate absorbs moisture,
there is the problem of a large decline in the bond strength.
[0010] As a reliable method for obtaining the sufficient adhesion properties with the substrate an adhesive known
as an anchor coating agent (or primer) is jointly used.
[0011] This method uses an adhesive layer interposed between the substrate and the laminate resin. As the adhesive,
an adhesive such as of the imine type such as polyethylene imine or the urethane type is used. In general, a urethane
type adhesive is widely used as due to the high bond strength thereof. However, in this method, while a high bond
strength is obtained, the coating process is complicated. Further, an organic solvent is used. Therefore, there are also
problems in safety or the working environment. Further, it is necessary to prepare the solution of anchor coating agent
and wipe off the anchor coating agent adhering to the rolls, so there is the problem of a major reduction in the operation
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efficiency.
[0012] Furthermore, methods of introducing an acid anhydride group, carboxyl group, into the polyolefin are also
proposed (see Japanese Unexamined Patent Publication (Kokai) No. 57-133055, Japanese Unexamined Patent Pub-
lication (Kokai) No. 59-75915, etc.). However, according to these methods, the adhesion properties with a polyester
are insufficient and it is impossible to directly bond to a polyester by extrusion lamination.
[0013] US-A-5095046 discloses a hot melt adhesive system containing an ethylene polymer component which is
heat curable by an epoxy, an optional tackifier, and an epoxy-crosslinking agent. This hot melt adhesive formulation
may also comprise a dicarboxylic acid anhydride for conversion of the hydroxyl functionality present in the ethylene
copolymer to carboxylic acid functionality. Said dicarboxylic acid anhydride forms an intimate mixture with ethylene
polymer component, it is, however, not part of the backbone of the ethylene polymer component.
[0014] US-A-4548985 discloses hot melt adhesives comprising an olefin resin modified with an ethylenically unsatu-
rated acid or its anhydride and an epoxy-crosslinking agent. The olefin resin is modified by graft modification.
[0015] FR-A-2237944 also discloses hot melt adhesives containing an ethylene copolymer component and an epoxy-
crosslinking agent. EP-A-0144808 discloses a thermoplastic contact adhesive containing, as a base polymer, a graft
copolymer of a copolymer of ethylene units and vinyl acetate units and grafted monomer units.

SUMMARY OF THE INVENTION

[0016] Accordingly, the objects of the present invention are to eliminate the above-mentioned disadvantages of the
conventional art and to provide an adhesive resin composition free from the above defects, having high speed form-
ability, thin formability, low necking property, high draw-down property, excellent heat sensitive adhesion, and excellent
calendering and provided with strong adhesion properties with a substrate comprising a polyester, polyamide, or alu-
minum foil, in particular, a polyester, and a laminate having a layer composed of the adhesive resin composition.
[0017] Other objects and advantages of the present invention will be apparent from the following description.
[0018] In accordance with the present invention, there is provided an adhesive resin composition comprising:

(A) at least one component selected from the group consisting of (i) polyolefins having a melt flow rate of 0.1 to
30 g/10 min and (ii) ethylene-maleic anhydride copolymers or ethylene-maleic anhydride-(meth)acrylate copoly-
mers, wherein the maleic anhydride is present in the backbone of said copolymers; and
(B) an epoxy compound having at least two epoxy groups in the molecule and having a number average molecular
weight of 3000 or less, the ratio of the component (B) to the total weight of the components (A) and (B) being 0.01
to 5% by weight.

[0019] In accordance with the present invention, there is also provided a laminate comprising at least two layers of
(a) a layer composed of an adhesive resin composition according to the present invention and (b) a substrate directly
contacted with said layer (a).
[0020] In accordance with the present invention, there is further provided a process for producing the laminate ac-
cording to the present invention, wherein the laminate is produced by extrusion lamination.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] The present invention will be explained in further detail below.
[0022] The polyolefin usable as the component (A) (i) used in the present invention is a homopolymer or copolymer
of ethylene or an α-olefin of 3 to 16 carbon atoms. Examples of such a polyolefin are a branched low density polyeth-
ylene (hereinafter referred to as "LDPE"), a linear low density polyethylene (hereinafter referred to as "LLDPE"), medium
and high density polyethylene (hereinafter referred to as "HDPE"), an ethylene and vinyl acetate and/or methacrylate
copolymer, propylene polymer, etc. In particular, the use of LDPE is preferred.
[0023] These polyolefins may be used alone or in any mixtures thereof.
[0024] An LDPE can be generally obtained by effecting the polymerization at a high pressure of, for example, 1000
to 3500 atm. in the presence of a free-radical initiator such as a peroxide. It is characterized by the possession of a
large number of long-chain branches, and therefore, it is known that it maintains a superior extrudability. The reactor
used for the polymerization may be any of an autoclave or tubular type.
[0025] An HDPE and LLDPE generally may be obtained by polymerizing ethylene alone or copolymerizing ethylene
and an α-olefin having 3 to 16 carbon atoms using a catalyst known as a Ziegler catalyst, metallocene catalyst, Phillips
catalyst. In general, these are produced by the medium and low pressure method, but may also be produced by the
high pressure method and may further be produced by any method such as the gas phase method, solution method,
slurry method.
[0026] The copolymer of ethylene and vinyl acetate and/or methacrylate is generally obtained by effecting the po-
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lymerization in the presence of a free radical initiator such as a peroxide in the same way as an LDPE.
[0027] As the propylene polymer, a propylene polymer alone or a random or block copolymer of propylene and
ethylene or an α-olefin having 4 to 16 carbon atoms may be used.
[0028] The melt flow rate of the polyolefin (according to JIS K 6758, showing the value measured at 190°C for
polyethylene resins or at 230°C for polypropylene resins, hereinafter referred to as the "MFR") is 0.1 to 30 g/10 minutes,
preferably 1 to 15 g/10 minutes. When the MFR is less than 0.1 g/10 minutes, the high speed formability and the thin
formability become inferior. Contrary to this, when over 30 g/10 minutes, the heat seal strength and the necking char-
acteristic are unpreferably decreased.
[0029] The amount of the component (A) (ii) is generally less than 30% by weight, preferably 2 to 25% by weight,
more preferably 5 to 20% by weight, based upon the total amount of the component (A) + component (B).
[0030] The addition of the component (A)(ii) can further improve the adhesion property.
[0031] The epoxy compound usable as the component (B) in the present invention is a polyhydric epoxy compound
having a number average molecular weight of not more than 3000 and containing at least two epoxy groups (or oxirane
groups) in the molecule.
[0032] The epoxy compound must include at least two epoxy groups (or oxirane groups) in the molecule. When only
one epoxy group is included in the molecule, there is no substantial effect on the adhesion properties with the substrate
intended by the present invention.
[0033] The molecular weight of the epoxy compound must be no more than 3000, preferably no more than 1500,
and more preferably 200 to 1500. When the molecular weight is more than 3000, a sufficiently high bond strength
cannot be obtained when forming the composition.
[0034] Specific examples of the epoxy compound are a phthalate diglycidyl ester, isophthalate diglycidyl ester, tereph-
thalate diglycidyl ester, adipate diglycidyl ester, trimethylolpropane polyglycidyl ether, polyglycerol polyglycidyl ether,
pentaerythritol polyglycidyl ether, butanediol diglycidyl ether, epoxidized soybean oil, epoxidized linseed oil, epoxidized
animal oils, epoxidized liquid rubber, epoxidized silicone resin, hydrated bisphenol A diglycidyl ether, phenolnovolak
polyglycidyl ether, 4,4'-diglycidyloxy-3,3',5,5'-tetramethylbiphenyl, bis(4-glycidylaminophenyl)methane, isocyanurate
triglycidyl. Among these, the epoxidized plant (or vegetable) oils are particularly preferred. These are natural vegetable
oils whose unsaturated double bonds have been epoxidized using for example a peroxide and are available commer-
cially as, for example, Asahi Denka Kogyo's O-130P (epoxidized soybean oil), O-180A (epoxidized linseed oil).
[0035] Note that the oil which has not been epoxidized or has been insufficiently epoxidized, produced as a byproduct
when epoxidizing a vegetable oil, does not obstruct the gist and nature of the present invention in any way. Further,
the intermixture of a third component derived from the natural oil starting material in the composition does not pose
any problem at all.
[0036] Here, an epoxidized vegetable oil means a natural vegetable oil whose unsaturated double bonds have been
epoxidized using, for example, a peroxide. Epoxidized soybean oil, epoxidized olive oil, epoxidized safflower oil, epox-
idized corn oil, epoxidized linseed oil may be exemplified.
[0037] The amount of the component (B) added in the present invention is 0.01 to 5% by weight, based upon the
total weight of the component (A) and the component (B), preferably 0.01 to 0.9% by weight. When the amount of the
component (B) added is less than 0.01% by weight, there is insufficient improvement of the bond strength with the
substrate, while when more than 5% by weight, the bond strength is improved, but the shaped article gives off an odor
or other problems occur, which makes this unpreferable.
[0038] There has been disclosed art in which the epoxy compound used in the present invention is used as a stabilizer
of polymers such as polyvinyl chloride or a plasticizer and, further, is used as a crosslinking agent added to a polymer
compound including a carboxylic acid group or carboxylic acid derivative group in its molecule (see, for example,
Japanese Unexamined Patent Publication (Kokai) No. 60-112815).
[0039] It was never anticipated, however, that these epoxy compounds would give rise to an extremely strong effect
of improvement of bonding with a substrate, in particular a substrate composed of polyester, by making them into a
resin composition by merely blending with a polyethylene, with no polarity.
[0040] The reason for the improvement of the adhesion properties is not necessarily clear, but it is guessed that the
polyolefin is oxidized by the air in the extruder when the polyolefin is being melted and formed or while being in contact
with the air when being extruded from the T-die etc. It reacts with the epoxy compound in the process of oxidation,
whereby the epoxy compound is first grafted to the polyethylene and then the unreacted epoxy groups remaining in
the molecule of the grafted epoxy compound react with the functional groups (e.g., amino groups, carboxyl groups,
carbonyl groups, etc.) of the substrate (i.e., member to be bonded).
[0041] Epoxidized vegetable oil is particularly effective for a polyester.
[0042] Further, it is also possible to add to the composition of the present invention, as desired, the usually used
additives, for example, a plasticizer, lubricant, various stabilizers, antiblocking agents, antistatic agents, dyes, pigments,
various fillers.
[0043] In order to obtain the adhesive resin composition of the present invention, the above components are mixed
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by, for example, a Henschel mixer, ribbon mixer, or a mixture is further kneaded using an open roll, Banbury mixer,
kneader, extruder. These methods may be suitably used. The kneading temperature is preferably 110 to 350°C, more
preferably is 120 to 300°C. The composition thus obtained may be used for forming a film, sheet, tube, container. by
the known melt formation methods or compression formation methods.
[0044] The adhesive resin composition of the present invention is excellent in adhesion properties with a substrate,
and therefore, is useful as a laminate.
[0045] As the substrate, a film or sheet of a polyamide such as polyamide 6, polyamide 66, polyamide 6-66, and
polyamide 12, a polyester such as polyethylene terephthalate and polybutylene terephthalate, or a thermoplastic resin
such as saponified ethylene-vinyl acetate copolymer (hereinafter referred to as "EVOH"), a resin film on which silica
or aluminum has been vacuum deposited, a metal foil of iron or aluminum, paper, and other substances generally used
as a film or sheet may be used. The form or shape of the substrate may be any type such as a woven fabric, nonwoven
fabric, or sheet.
[0046] Among these substrates, the use of a film or sheet of a polyamide or polyester or aluminum foil is preferable.
A polyester film or sheet is particularly preferable. These substrates may be treated by corona discharge, flame, pre-
heating, plasma if desired.
[0047] The laminate of the present invention requires that the adhesive resin layer and the substrate come in contact
with each other, but there of course may be another layer on the top of the adhesive resin layer or the substrate.
[0048] In order to form a laminate from the adhesive resin composition of the present invention and a substrate,
extrusion lamination is used, because there is a remarkable improvement in the bond strength compared with conven-
tional methods.
[0049] In the extrusion lamination, the formation is preferably performed at a temperature at which the polyolefin is
oxidized. The temperature of formation cannot be limited as it is related with the speed of formation, but in the case of
a polyethylene resin is generally at least 120°C, preferably 200 to 400°C, particularly preferably 280 to 340°C. Further,
in the case of a polypropylene resin, it is generally at least 170°C, preferably 200 to 350°C, particularly preferably 240
to 320°C.
[0050] Since the speed of formation has an effect on the time of residence in the extruder or the time of contact with
air in the molten state, it is related to the oxidation of the polyolefin.
[0051] Further, in the case of extrusion lamination, formation is possible at a lower temperature if an ozone or oxygen
treatment is performed. An ozone or oxygen treatment as used herein means a method for blowing oxygen gas or
ozone gas on the resin emerging from the die to cause the surface of the resin to oxidize. Further, by the heat treating
of the laminate produced by extrusion lamination at a temperature of 20 to 160°C, preferably 30 to 80°C, the bond
strength can be further improved. This heat treatment may be optionally performed, if desired.
[0052] It is possible to obtain a laminate made of an inexpensive polyethylene based adhesive resin composition
having good adhesion properties with a substrate composed of a polyamide or polyester, in particular, by the method
of extrusion lamination. Furthermore, the resin composition of the present invention is superior in adhesion properties
with, in particular, a polyester, and therefore is useful as a laminate.

Examples

[0053] The present invention will now be further illustrated by, but is by no means limited to, the following Examples.

Examples 1-1 to 1-11 and Comparative Examples 1-1 to 1-7

[0054] The values of the physical properties of the Examples 1-1 to 1-11 and the Comparative Examples 1-1 to 1-7
were measured in accordance with the following methods:

(1) High speed formability

[0055] This was evaluated by using an extruder of 90 mm[ (50 rpm), a T-die width of 750 mm, and an air gap of
120 mm, increasing the take-up speed at the temperature of 300°C, and measuring the speed (m/minute) at which the
film tears.

(2) Necking

[0056] This was evaluated by using the above apparatus to form a film of a thickness of 20 µm at a take-up speed
of 200 m/minute, measuring the width of the coat on the substrate, and evaluating the difference with the die width (mm).
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(3) Bond strength

[0057] A laminate film was obtained by using an extruder of 90 mm[ (30 rpm) and a T-die width of 750 mm, using
as a substrate a bi-axially oriented polyamide 6 film or polyethylene terephthalate film, and laminating at a predeter-
mined temperature and a speed of formation of 200 m/minute.
[0058] This laminate film was subjected to a moisture absorption treatment (immersed in water at 30°C for 24 hours)
and sampled. The laminate sample was peeled at the boundary between the polyamide 6 or the polyethylene tereph-
thalate and the laminate coating. The peel strength at a sample width of 15 mm, a peel speed of 300 mm/minute, and
180° peeling was used as the bond strength.

(4) Odor

[0059] A film was formed at a predetermined temperature setting the extruder to 90 mm[ (50 rpm) and the T-die
width to 750 mm.
[0060] The LD4 described below was formed at 300°C and used as the standard for comparison of the odor. That
is, 100 g of the obtained film was packed and sealed in a glass bottle. This bottle was heated at 60°C for 4 hours, then
gradually cooled to room temperature and then opened and the contents smelled. Using the odor of the LDPE used
as the standard for comparison, the odors were evaluated in four ranks:

" o " better than the odor of LDPE,
"o" in the case of the same level of odor and posing no practical problem,
"n" as a slight sharp odor but posing no practical problem, and
"x" as a noticeably sharp odor posing a practical problem.

[0061] The LDPE used as the standard for comparison of the odor was the following LD4.
[0062] As the polyolefin serving as the component (A), the following polyethylenes were used:

LD4: LDPE of an MFR of 4.0 g/10 minutes and a density of 0.921 g/cm3

LD19: LDPE of an MFR of 18.7 g/10 minutes and a density of 0.919 g/cm3

LD35: LDPE of an MFR of 35 g/10 minutes and a density of 0.918 g/cm3

[0063] As the epoxy-group containing compound serving as the component (B), the following were used:

B-1: Epoxidized soybean oil (O-130P made by Asahi Denka Kogyo K.K.)
B-2: Epoxidized linseed oil (O-180A made by Asahi Denka Kogyo K.K.)
B-3: Phthalate diglycidyl ester

[0064] The copolymers used in the comparative examples were as follows:

C-1: Ethylene-glycidyl methacrylate copolymer having a glycidyl methacrylate content of 12% and a number av-
erage molecular weight of 10,000 (made by high pressure method)
C-2: Ethylene-methacrylate copolymer having a methacrylic acid content of 8% by weight and an MFR of 8 g/10
minutes (made by Mitsui Dupont Polychemical Co., Newcrel 0908C)

Example 1-1

[0065] A composition of 99.5% by weight of LD4 and 0.5% by weight of B-1 was mixed in a Henschel mixer, then
was kneaded using a 40 mm single direction bi-axial extruder at 180°C to produce an adhesive resin composition.
[0066] Using the obtained adhesive resin composition and, as a substrate, a polyethylene terephthalate film, a lam-
inate was formed by a 90 mmφ extruder (30 rpm) at a T-die width of 750 mm, a predetermined temperature, and a
speed of formation of 200 m/minute to obtain a laminate film.
[0067] The results of the evaluation are as shown in Table 1. The composition was excellent in high speed formability,
necking, bond strength, and odor.

Examples 1-2 to 1-11

[0068] Adhesive resin compositions were produced in the same way as with Example 1-1 using the compositions
shown in Table 1 to obtain laminate films. The results of the evaluation are as shown in Table 1. Each was excellent
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in high speed formability, necking, bond strength, and odor.

Comparative Example 1-1

[0069] A laminate film was obtained in the same way as with Example 1-1 using only LD4. The bond strength was low.

Comparative Examples 1-2 to 1-6

[0070] Adhesive resin compositions were produced in the same way as with Example 1 using the compositions
shown in Table 1 to obtain laminate films. The results of the evaluation are as shown in Table 1. Either formation was
not possible or the high speed formability, necking, or odor was poor.

Comparative Example 1-7

[0071] An adhesive resin composition was produced in the same way as with Example 1-1 using the composition
shown in Table 1 to obtain a laminate film. The results of the evaluation are as shown in Table 1. The bond strength
was poor.
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Examples 2-1 to 2-13 and Comparative Examples 2-1 to 2-12

[0072] The MFR was measured based on JIS K6758 under conditions of a temperature of 190°C for a polyethylene
resin and a temperature of 230°C for a polypropylene resin. The bond strength was found by measuring the strength
(g) when a 15 mm width test specimen was allowed to stand in a constant temperature tank of a temperature of 23°C
and a relative humidity of 50% for 24 hours, then was peeled apart at an angle of 180° at a speed of 300 mm/minutes.
Further, the moist strength was determined by measuring the bond strength by the above method after allowing the
specimen to stand in a constant temperature tank of a temperature of 60°C and a relative humidity of 90% for 48 hours.
[0073] The yarn withdrawal resistance was determined by cutting two warps at a center portion 70 mm from a short
side of the test specimen (20 mm 3 170 mm) and cutting from the two long sides at a location 30 mm from that position
to the other short side to leave the two warps of the center portion and cut off the other warps. The test specimen was
attached to a tensile tester and examined at a tensile speed of 200 mm/minute.
[0074] The creep peel test of the bond area was performed by superposing two short test specimens of 30 mm width
with a 50 mm overlap in the longitudinal direction and heat bonding the overlapped portion using a welder in a strip of
a width of 20 mm. The bonded films were subjected to a load of 40 kg and allowed to stand in that state at a temperature
of 40°C for 24 hours after which existence of breakage was determined.
[0075] Further, as the component (A), the following six types (A-1 to A-6) of resins were used:

A-1: ethylene-maleic anhydride copolymer (content of maleic anhydride: 2.5 wt%, MFR: 12 g/10 minutes)
A-2: ethylene-maleic anhydride-acrylate terpolymer (MFR: 10 g/10 minutes, melting point: 83°C)
A-3: ethylene-maleic anhydride-acrylate terpolymer (MFR: 12 g/10 minutes, melting point: 70°C)
A-4: ethylene-methacrylate copolymer (Newcrel 0908C: made by Mitsui Dupont Chemical Co.)
A-5: ionomer (Himylan H1605; made by Mitsui Dupont Chemical Co.)
A-6: maleic anhydride grafted polypropylene (Adtex ER320P; made by Showa Denko)

[0076] As the component (B), the following three types (B-1 to B-3) were used:

B-1: epoxidized soybean oil (O-130P; made by Asahi Denka Kogyo)
B-2: epoxidized linseed oil (O-180A; made by Asahi Denka Kogyo)
B-3: epoxy resin material (Epicoat 1001X70; made by Yuka Shell Epoxy Co.)

[0077] As the component (C), the following two types (C-1 to C-2) were used:

C-1: low density polyethylene (Showrex L182; made by Showa Denko), MFR: 8 g/10 minutes, density: 0.918 g/cm3

C-2: polypropylene (Showaroma LR510; made by Showa Denko), MFR: 14 g/10 minutes

[0078] Further, as the substrate, a polyester film (12 µm), polyester base cloth (yarn denier: 750 d, count: 20 3

23/inch2), and polyamide 66 film (15 µm) were used. As the heat sensitive adhesion substrate, a polyester coated color
steel sheet (Yodocolor F1041, made by Yodagawa Steel Works Ltd.) was used.

Examples 2-1 to 2-11 and Comparative Examples 2-1 to 2-10

[0079] The components (A), (B), and (C) of the types and amounts shown in Table 2 were dry-blended by a Henschel
mixer, then the blends were pellatized using an extruder (made by Kobe Steel Corporation; KTX-30). The MFRs of the
resultant pellets were measured.
[0080] The pellets were laminated on substrates (polyester film and polyamide film) to thicknesses of 25 µm using
a 90 mmφ extrusion laminator (made by Modern Machinery Co.) at a resin temperature of 300°C and a speed of
lamination of 200 mm/minute. For reinforcement in the peeling test, an LLDPE film of a thickness of 60µm was sandwich
laminated. The resultant films were measured as to the bond strength at the interfaces between the resin compositions
of the present invention and the substrates. The results are shown in Table 2.
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Example 2-12

[0081] A polyester base cloth was used as the substrate. A composition comprised of 100 parts by weight of the
component (A) (A-3) and 1.0 part by weight of the component (B) (B-1) was laminated on the two sides of the base
cloth to thicknesses of 250 µm by the extrusion lamination method. The yarn withdrawal resistance and the strength
in the creep peel test of the bonded area were measured. The results are shown in Table 3.

Comparative Example 2-11

[0082] The same procedure was followed as in Example 2-12 to obtain and evaluate a laminate except that just the
component (A) (A-3) was used. The results are shown in Table 3.

Example 2-13, Comparative Example 2-12

[0083] The compositions used in Example 2-12 and Comparative Example 2-11 were used to prepare films of thick-
nesses of 75 µm using a T-die molding machine. The films were sandwiched between a color plate (25 mm 3 125
mm, thickness 0.6 mm) and a rockwell of a thickness of 5 mm (Roofnen L; made by Nittobo Kenkosha), then were
placed in a heat sensitive press while covered with spacers (thickness 3.5 mm) to prevent crushing, were heated at
just the steel plate side at a temperature of 140°C, and were pressed at a sample facial pressure of 1 kg/cm2 for 3
seconds to obtain laminates. The laminates were separated by hand to evaluate the state of peeling under three
conditions: initially, after immersion in 60°C warm water for 1 hour, and after immersion in 60°C warm water for 4 hours.
[0084] The result of the evaluation was that the laminate made using the composition of Example 2-12 completely
ruptured.
[0085] On the other hand, the laminate obtained using the composition of Comparative Example 2-11 completely
ruptured at the initial stage, but suffered from interface rupture after immersion in 60°C warm water for 1 hour and
exhibited separation over the entire surface of the bonded area after immersion in 60°C warm water for 4 hours.

Claims

1. An adhesive resin composition comprising:

(A) at least one component selected from the group consisting of (i) polyolefins having a melt flow rate of 0.1
to 30 g/10 min and (ii) ethylene-maleic anhydride copolymers or ethylene-maleic anhydride-(meth)acrylate
copolymers, wherein the maleic anhydride is present in the backbone of said copolymers; and
(B) an epoxy compound having at least two epoxy groups in the molecule and having a number average
molecular weight of 3000 or less, the ratio of the component (B) to the total weight of the components (A) and
(B) being 0.01 to 5% by weight.

2. An adhesive resin composition as claimed in claim 1, wherein the ratio of the component (A) (ii) to the total amount
of the components (A) and (B) is 0 to 70% by weight.

3. An adhesive resin composition as claimed in claim 1 or claim 2, wherein the polyolefin (A) (i) is a branched low
density polyethylene.

4. An adhesive resin composition as claimed in any one of claims 1 to 3, wherein the epoxy compound is an epoxidized
plant oil.

5. A laminate comprising at least two layers of (a) a layer composed of an adhesive resin composition according to
any one of claims 1 to 4 and (b) a substrate directly contacted with said layer (a).

Table 3

Composition Yarn withdrawal resistance (kgf/2 yn) Creep peel test of bonded area

A-3 B-1 T-direction M-direction

Ex. 2-12 100 1.0 35 40 No breakage (95% holding rate)
Comp. Ex. 2-11 100 - 6 9 Breaks
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6. A laminate as claimed in claim 5, wherein the substrate is a film or sheet composed of a polyester, polyamide or
aluminum.

7. A process for producing a laminate according to claim 5 or 6, wherein the laminate is produced by extrusion
lamination.

Patentansprüche

1. Klebeharzzusammensetzung, welche enthält:

(A) mindestens eine Komponente, die aus der Gruppe ausgewählt ist, die aus (i) Polyolefinen mit einer
Schmelzflußrate von 0,1 bis 30 g/10 Min. und (ii) Ethylen-Maleinsäureanhydrid-Copolymeren oder Ethylen-
Maleinsäureanhydrid-(Meth)acrylat-Copolymeren besteht, wobei sich das Maleinsäureanhydrid im Rückgrat
des Copolymers befindet; und
(B) eine Epoxyverbindung mit mindestens zwei Epoxygruppen im Molekül und mit einem Zahlenmittel des
Molekulargewichts von 3000 oder weniger, wobei das Verhältnis der Komponente (B) zum Gesamtgewicht
der Komponenten (A) und (B) 0,01 bis 5 Gew.-% ist.

2. Klebeharzzusammensetzung nach Anspruch 1, wobei das Verhältnis der Komponente (A) (ii) zu der Gesamtmenge
der Komponenten (A) und (B) 0 bis 70 Gew.-% ist.

3. Klebeharzzusammensetzung nach Anspruch 1 oder 2, wobei das Polyolefin (A) (i) ein verzweigtes Polyethylen
niederer Dichte ist.

4. Klebeharzzusammensetzung nach einem der Ansprüche 1 bis 3, wobei die Epoxyverbindung ein epoxidiertes
Pflanzenöl ist.

5. Laminat, das mindestens zwei Schichten enthält, welche (a) eine Schicht, die aus einer Klebeharzzusammenset-
zung nach einem der Ansprüche 1 bis 4 besteht, und (b) ein Substrat ist, das direkt mit der Schicht (a) in Kontakt
steht.

6. Laminat nach Anspruch 5, worin das Substrat ein Film oder eine Folie ist, die aus einem Polyester, Polyamid oder
Aluminium besteht.

7. Verfahren zur Herstellung eines Laminats nach Anspruch 5 oder 6, wobei das Laminat durch Extrusionslaminierung
hergestellt wird.

Revendications

1. Composition de résine adhésive comprenant :

(A) au moins un constituant choisi parmi le groupe consistant en (i) polyoléfines ayant un indice de fusion de
0,1 à 30 g/10 min et (ii) copolymères d'éthylène et d'anhydride maléique ou copolymères d'éthylène, d'anhy-
dride maléique et de (méth)acrylate, dans lesquels l'anhydride maléique est présent dans le squelette des
dits copolymères ; et
(B) un composé époxy dont la molécule comporte au moins deux groupes époxy et dont le poids moléculaire
moyen massique est de 3000 ou moins, le rapport du constituant (B) sur le poids total des constituants (A) et
(B) étant compris entre 0,01 et 5% en poids.

2. Composition de résine adhésive selon la revendication 1, dans laquelle le rapport du constituant (A) (ii) sur la
quantité totale des constituants (A) et (B) est compris entre 0 et 70% en poids.

3. Composition de résine adhésive selon la revendication 1 ou la revendication 2, dans laquelle la polyoléfine (A) (i)
est un polyéthylène ramifié basse densité.

4. Composition de résine adhésive selon l'une quelconque des revendications 1 à 3, dans laquelle le composé époxy
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est une huile végétale époxydée.

5. Stratifié comprenant au moins deux couches de (a) une couche constituée d'une composition de résine adhésive
selon l'une quelconque des revendications 1 à 4 et (b) un substrat directement en contact avec ladite couche (a).

6. Stratifié selon la revendication 5, dans lequel le substrat est un film ou une feuille constituée d'un polyester, d'un
polyamide ou d'aluminium.

7. Procédé de production d'un stratifié selon la revendication 5 ou 6, dans lequel le stratifié est produit par extrusion-
laminage.
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