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(87) Abstract

The invention relates to a process for producing a plastic web for coating a metal substrate, in which the plastic used is polyester.
According to the invention, the plastic web is produced by extruding a mixture of various polyesters. The invention also relates to a
laminate comprising a metal substrate and a plastic layer, the plastic layer comprising an adhesive layer which substantially comprises a
plastic web produced according to the method according to the invention. The invention also relates to products and components produced

from this laminate.
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PROCESS FOR PRODUCING A PLASTIC WEB FOR COATING A METAL
SUBSTRATE, LAMINATE COMPRISING THIS PLASTIC WEB, AND
PRODUCT OR COMPONENT PRODUCED THEREWITH

The invention relates to a process for producing a plastic web for coating a metal
substrate, in which the plastic used is polyester. The invention also relates to a laminate
containing a plastic web of this nature, and to a product or component which is
produced using this laminate.

For various reasons, it is often desirable for metal to be provided with an
additional layer in the form of a metallic or organic coating. This layer may serve to
protect or decorate the metal, depending on its subsequent use. For packaging steel, a
combination of a metallic and organic coating layer is generally used, so that the coated
material, during its final use, protects the packaged foodstuff well, will not exhibit any
corrosion, and the quality of the packaged foodstuff will be maintained.

The metallic covering layer used is often tin or chromium with chromium oxide
on top, or a combination of these two layers. In the invention described below, good
results have been obtained on packaging steel provided with a thin layer of chromium
and chromium oxide (ECCS), but use of the invention is not limited to this type of
packaging steel.

Lacquers are often used as the organic coating layer. Examples are epoxy and
epoxyphenol lacquers, polyester lacquers and organosol lacquers, or combinations
thereof. Sometimes, using these lacquers involves formability problems, with corrosion
occurring or with undesirable substances being released from the lacquer to the
packaged foodstuff, or with the undesirable emission of solvents.

In this respect, better results are obtained by packaging steel which is provided
with a plastic web as a coating layer. Examples of plastics which can be used for this
purpose are polypropylene, polyethylene, polyamide and polyester. The plastic web can
be applied by producing it in a separate production process, rolling it up and unwinding
it again at the location of the coating line, where it is stuck to the metal by the
application of heat and pressure. It is also possible to produce a thin, molten web of
plastic in the coating line by extrusion, which is applied to the metal in the molten or
solidified state.

A drawback of using a polyester plastic web, such as a web made from PET
(polyethyleneterephthalate), as a coating layer is that it is difficult to adhere this web to
the packaging steel sufficiently well for it still to be possible to deform the coated metal
without the coating layer becomingAdetached or ruptured when the coated material is
subjected to a (wet) heat treatment.

CONFIRMATION COPY
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Another drawback is that it is difficult to apply an additional layer to the coating
layer which then adheres sufficiently firmly to the plastic coating layers which have
previously been used. The additional layer is, for example, a PVC-containing sealing
compound which is generally used to seal a screw cap on a glass jar in an airtight
manner.

Another drawback is that most polyesters crystallize under the influence of heat.
A heat treatment is often required in the production process, for example in order to
cure a printing or a compound. During this process crystallisation takes place in many
polyesters, which in the case of transparent coating layers results in undesirable
discoloration, with the colour of the layer becoming opaque and whitish.

One object of the invention is to provide a process for producing a plastic web for
coating a metal substrate in which the polyester used adheres securely to the metal even
after deformation of the metal together with the coating layer and a (wet) heat
treatment.

Another object is to provide a method of this nature in which the polyester
provides good adhesion for a PVC-containing compound which is applied to it.

Yet another object is to provide a process of this nature which forms a plastic
layer which remains highly transparent during a heat treatment.

Another object of the invention is to use this process to produce laminates,
products and components which satisfy one or more of the abovementioned objects.

According to a first aspect of the invention, one or more of these objects are
achieved by means of a process of the type described in the preamble in which the
plastic web is produced by extruding a mixture of various polyesters.

It has been found that if the constituent components of the polyesters are selected
appropriately and an appropriate preparation method is selected, the problems with
adhesion to steel after deformation and use, of discoloration of the coating layer caused
by a heat treatment, and of adhesion to PVC-containing compounds are solved.

Preferably, the process is such that the polyesters used are copolyesters. With the
ald of these copolyesters, it is easy to manipulate the properties of the polyester layer.

Preferably, copolyesters based on terephthalic acid are used. This is a very
standard type of copolyester. More preferably, copolyesters which are formed on the
basis of PET are used. These are readily available.

According to an advantageous process, the mixture used is a mixture of a
crystallisable polyester and a non-crystallisable polyester. By varying the ratio between
the crystallisable polyester and the non-crystallisable polyester, it is possible to adapt
the properties in such a manner that, for example, a good adhesion to packaging steel or

to a PVC-containing compound or a good resistance to a heat treatment is obtained.
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Preferably, the process is such that the non-crystallisable polyester used is a
copolyester which contains CHDM (1,4-cyclohexanedimethanol). This polyester
containing CHDM is very suitable for manipulation of the properties of the polyester
layer.

Preferably, the CHDM-modified copolyester is obtained by reacting a mixture of
terephthalic acid, ethylene glycol (ethanediol) and CHDM.

Alternatively, a process is used in which the non-crystallisable polyester used is a
PET/PEN copolymer which is obtained by reacting a mixture of terephthalic acid,
naphthalenedicarboxylic acid and ethylene glycol (ethanediol). Other non-crystallizable
polyesters may also be suitable in order to obtain the effects described.

Preferably, the mixture used has a non-crystallisable weight fraction which is
greater than 6%. If this percentage is lower, the adhesion is in many cases insufficient if
the plastic web undergoes a subsequent heat treatment and/or substantial deformation.

Preferably, the mixture used has a non-crystallisable weight fraction which is less
than 90%. An excessively high percentage of non-crystallisable polymer in some cases
leads to undesirable deformation of the plastic web on a metal substrate, resulting in
wrinkles, so that the laminate cannot be used as a substrate for, for example, screw caps
which have been printed with heat-curing ink.

Advantageously, the mixture used has a non-crystallisable weight fraction which
is approximately 25% or greater. In this way, reasonably good adhesion to PVC-
containing compounds is obtained.

Advantageously, the mixture used has a non-crystallisable weight fraction which
is approximately 33% or greater. This results in a plastic web which remains highly
transparent during a heat treatment; a considerably higher percentage is required for a
sterilisation treatment.

Good adhesion to PVC-containing compounds is obtained if the mixture used has
a non-crystallisable weight fraction which is approximately 50% or greater, if the
plastic-coated metal is at most pasteurised.

For sterilisation applications, it is preferable to use a mixture with a non-
crystallisable weight fraction which is approximately 66% or greater.

Very good adhesion to compounds is obtained if the mixture used has a non-
crystallisable weight fraction which is approximately 75% or greater.

With regard to the above, it should be borne in mind that it is always desirable for
the amount of non-crystallisable polymer in the mixture to be kept as low as possible,
since non-crystallisable polymer is much more expensive than crystallisable polymer.

According to a second aspect of the invention, a laminate is provided, comprising
a metal substrate and a plastic layer, the plastic layer comprising an adhesive layer, this
adhesive layer substantially comprising a plastic web produced according to the process
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described above. The laminate thus exhibits good adhesion between the metal substrate
and the plastic layer.

Preferably, the laminate is formed in such a manner that the plastic layer
comprises a top layer, the top layer substantially comprising a plastic web produced
according to the process described above. This gives the top layer good adhesion for a
PVC-containing compound.

According to an advantageous embodiment, the plastic layer of the laminate has
an adhesive layer and a top layer, an intermediate layer being present between the
adhesive layer and the top layer, the intermediate layer substantially comprising a
plastic web which is produced by extruding a polyester. Since the top layer and the
adhesive layer primarily have an adhesive function and therefore may be thin, an
intermediate layer is desirable in order to make the plastic layer sufficiently thick and
strong. In order for it to be possible to extrude the plastic layer in a single operation, the
intermediate layer also has to be extrudable.

It is possible to produce the intermediate layer using the process described above.

In this case, the intermediate layer is preferably produced from a mixture with a
non-crystallisable weight fraction which is approximately 10% or greater. Preferably,
this weight fraction is approximately 33% or greater. In this case too, the amount of
non-crystallisable polymer must be kept as low as possible, for cost reasons. A higher
percentage should be used for a sterilisation treatment.

The laminate can be used to produce, for example, screw caps, crown corks and
easy open ends, as well as packagings and components thereof, such as the base, the lid
or the body, a deep-drawn and/or wall-ironed can, a base, cap, wall or valve dish of an
aerosol can, or a dish or tray, etc.

A third aspect of the invention provides a component produced from a laminate
as described above, in which a PVC-containing compound is applied to the top layer of
the plastic layer of the laminate.

In this case, the non-crystallisable weight fraction in the top layer is preferably
approximately 25% or greater. This makes it possible to achieve good adhesion results
between the top layer and the PVC-containing compound.

Preferably, the weight fraction is approximately 35% or greater. This improves
the adhesion results.

In order for it to be possible to subject the component to pasteurisation or a
similar heat treatment, however, the non-crystallisable weight fraction is preferably
50% or higher in order to be certain to obtain good adhesion.

For sterilisation applications, the said weight fraction is preferably approximately
66% or higher. The adhesion is then good for all PVC-containing compounds which
have been investigated.
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However, it has been found that the weight fraction of non-crystallisable
polyester required in the top layer depends on the compound used, so that the minimum
percentage required has to be determined on the basis of the compound employed.

The invention will be explained in more detail below.

Experiments have shown that a mixture of, for example, two types of polyester is
particularly expedient for producing plastic-coated metal, for example packaging steel.
This is, for example, a mixture of crystallisable PET, referred to below as PET A, and
non-crystallisable PET, referred to below as PET B. An example of a suitable type of
PET for PET A is Eastapak 9921w produced by Eastman Chemical Company. An
example of a suitable type of PET for PET B is Eastar PETG 6763, also produced by
Eastman Chemical Company.

A number of PET coatings were applied with adhesive, intermediate and top
layers in which different quantities of PET B have been mixed with PET A.

Three types of polyester and mixtures thereof were tested. The following text will
indicate the characteristics of the various types. The two types of polymer are PET A
and PET B as defined above. Mixtures were made from these two types. These two
types are copolymers of "normal" PET, in which, during the synthesis, a quantity of
ethanediol was replaced with 1,4-cyclohexanedimethanol (referred to throughout the
rest of this document as CHDM). PET A has a very low CHDM content, while a
PET C, which is to be described below, has a higher CHDM content, and PET B has an
even higher CHDM content. PET C is completely copolymerised and has a maximum
achievable crystallinity which is lower than that of PET A. Eastar PETG 15086 is used
for PET C. A copolymer of this nature has significantly different properties from a
mixture of PET A and PET B. These PET grades and mixtures thereof are applied as a
coating layer to the substrate.

The product codes of the plastic-coated products used and the associated
composition of the plastic are given in the table below (all percentages are by weight).



WO 00/53665

PCT/EP00/02211
-6-
Code Adhesive Intermediate | Top layer Steel base
layer layer

TP628A PET A 0.21 mm ECCS,
T61CA

TP628B PETC 0.21 mm ECCS,
T61CA

P 064 100% PETB | PET A 100% PET B 0.21 mm ECCS,
T61CA

P 076 33% PETB PET A 100% PET B 0.21 mm ECCS,
T61CA

P 077 100% PETB | PET A 33% PETB 0.21 mm ECCS,
T61CA

P 078 66% PET B PET A 100% PET B 0.21 mm ECCS,
T61CA

P 079 100% PETB | PET A 66% PET B 0.21 mm ECCS,

| Teica

P080 100% PETB | PET A 100% PET B 0.21 mm ECCS,
T61CA

P 086 100% PETB | PET A 100% PET B 0.155 mm ECCS,
DR620CA

P 087 50% PET B PET A 33%PETB 0.155 mm ECCS,
DR620CA

P 088 50% PET B PET A 50% PET B 0.155 mm ECCS,
DR620CA

P 089 50% PET B 33% PETB 50% PET B 0.155 mm ECCS,
DR620CA

P 090 75% PET B PET A 66% PET B 0.155 mm ECCS,
DR620CA
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The percentage of PET A in the adhesive, intermediate and top layers is 100
minus the PET B percentage indicated. In variants TP628A and TP628B, a single-layer
coating was applied.

Variants P076 — PO80 and PO86 — P090 were used for adhesion tests.

The reference material used in the compound tests was a lacquered can.
Specifications:

e steel base: 0.24 mm T57CA

e tinplating: 2.8/2.8 g/m’

e passivation: 311 (approx. 5 mg/m’ Cr)

e lacquer system (adhesive lacquer: approx. 5 g/m® and top lacquer: approx. 12 g/m’,
as is customarily used for screw caps).

To test the compound adhesion directly after application, a layer of compound is
applied to the coating variant to be examined, and this layer is cured in a hot air furnace
under suitable conditions. The specimen is cut into narrow strips, after which a blade is
used to cut off a small piece of the compound applied. A 180° peel test was then carried
out in a tensile strength tester, using the exposed substrate and the cut-out piece of
compound as the point of engagement. The adhesion of the compound is excellent if the
compound layer breaks during the peel test and sufficient if the peel strength is greater
than 1 N/mm.

To establish the compound adhesion after sterilisation, after the compound has
been applied and cured the entire specimen is placed in a high-pressure pan containing
demineralised water. The pan is heated to a temperature of 121°C, after which the
specimen is sterilised for 1 hour at this temperature. After cooling, the specimen is
again cut into narrow strips and is kept moist through being immersed in demineralised
water until, shortly afterwards, a peel test is carried out following the procedure
described above.

In the first instance, it was attempted to carry out this test as an adhesion test for
the compound. It was found that the adhesion of the compound to the PET was stronger
than the adhesion of PET to ECCS. This method was therefore found to be suitable for
determining the adhesion to ECCS.

In order to determine the adhesion after sterilisation, use is made of the
(particular) phenomenon that it is possible to obtain excellent adhesion between cured
PVC-containing compound and a top layer comprising 100% PET B. The procedure is
as follows.

Slightly wider strips of P064 are laid onto the strips of material with cured
compound already on them. This sandwich is placed between two stainless steel plates
which are fixed at the four comers by means of a nut and bolt (manually tightened).

This assembly is placed in a high-pressure pan containing demineralised water and is
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heated. After 121°C (1 bar excess pressure) has been reached, sterilisation is carried out
for a further hour. After cooling, the specimens which have been placed on top of one
another are removed from the container and placed in a glass beaker containing water,
in order to keep the specimens moist (drying generally allows the adhesion to improve).
To carry out the peel test, an incision is then again made between the compound and the
coated material to be tested. Then, the ends of the specimen plate to be tested and the
support plate made of P064 are clamped in the test stand. Then, a 180° peel test is
carried out in the same way as that described above.

The adhesion determined using this method represents a measure of adhesion in
the wet state and thus provides an indication of the adhesion to, for example, the inside
of a sterilised packaging.

There is a considerable difference in adhesion which can be achieved between
compound and coating layer amongst the tested mixtures of the PET A and PET B
variants, and PET C (copolymer).

PET A (TP628A) and PET C (TP628B) exhibit scarcely any adhesion to a PVC-
containing compound. In both cases, the adhesion is very inadequate in the dry state.
These variants are not suitable for use as a coating for the inside of screw caps (forces
measured from approx. 0.1-0.2 N/mm; the peel strength should be above 1 N/mm).

In principle, very good adhesion can be obtained between PVC-containing
compound and a top layer comprising a mixture of PET A and PET B. A number of
PVC-containing compounds were tested. Some of the compounds are (according to the
supplier) particularly suitable for pasteurisation, other types for sterilisation
applications. Compounds from various suppliers were tested. As can be seen from the
table containing the test results concerning the compound adhesion directly after
application, the percentage of PET B which is required depends on the compound
tested.

Adhesion of a number of compounds to the tested variants immediately after

application

Variant

code

Compound 1

Compound 2

Compound 3

Compound 4

P064

Breakage

Breakage

Not tested

Not tested

P077

Moderate

adhesion

Breakage

Not tested

Not tested

PO79

Breakage

Breakage

Not tested

Not tested

P086

Not tested

Not tested

Breakage

Breakage
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PO87 Breakage Breakage No adhesion | No
adhesion

PO88 Breakage Breakage Breakage Strong
adhesion

P08&9 Breakage Breakage Breakage Breakage

P090 Breakage Breakage Breakage Breakage

Compound 1: Compound from supplier A suitable for pasteurisation (fat-containing foodstuffs)
Compound 2: Compound from supplier A for sterilisation applications (fat-containing foodstuffs)
Compound 3: Compound from supplier B suitable for hot fill and pasteurisation applications

Compound 4: Compound from supplier B suitable for sterilisation applications

The compound adhesion is optimum if breakage occurs during the peel test. If
good adhesion is obtained immediately after application (breakage in the compound
during the peel test), in all cases it was found that, after sterilisation or pasteurisation,
the adhesion of the compounds to the PET coating layer was greater than that of the
coating layer to the ECCS. Good compound adhesion even after pasteurisation or
sterilisation is essential for successful use of these materials, since a treatment of this
nature is almost always used.

In all cases, it was found that the compounds tested exhibited highly insufficient
adhesion to TP628A and TP628B. Of these variants, variant TP628B (PET C) exhibits
slightly less poor adhesion, but still adheres insufficiently to PVC-containing
compound.

For non-processable/pasteurisation applications, > 50% PET B in the top layer is
sufficient to obtain good adhesion to all the compounds tested. For sterilisation
applications, a higher percentage is required: > 66% PET B in the top layer. At these
concentrations of PET B, all the compounds tested are suitable. However, for both
cases it is possible that lower percentages may also give good results, depending on the
compound used. Therefore, by making use of specific compounds for specific
applications, it is possible to use lower percentages of PET B in the top layer.

By sealing the specimen to a reference specimen with a compound applied
thereon, it is possible to determine the force which is required to pull the compound off.
If the adhesion of the compound to the PET is sufficiently great, it is not the adhesion
of the compound to the plastic, but rather the adhesion of the plastic layer to the steel
which is measured. This is lower under wet conditions than the adhesion under dry

conditions. =~ A number of  results are given in the  table.
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Variant code F_,, Fean Adhesive layer

Compound 1 Compound 2

N/mm N/mm
P064 2.5;2.6 1.7; 1.7 PETB
PO76 1.2;3.0 0.1 0.3 33% PETB
PO77 24;24 1.6; 1.6 PETB
P078 2.8;3.1 0.4%2.1,0.6",0.7 66% PET B
P079 2.6;2.8 1.7, 1.7 PETB
P080 23;25 09;1.2 PETB
P088 n.d. 0.5%,03 50% PET B
P089 n.d. 0.3",0.2° 50% PET B
P090 n.d. 0.6, 1.0 75% PET B
Lac. Ref 2.2;2.3 2.6;14,18,13

no adhesion or scarcely any adhesion,

n.d.: not determined

The impression of the coating with a 100% PET B adhesive layer is relatively
consistent, although the two types of compound give a different effect to the adhesion.
In the variants with an adhesive layer containing 33% PET B, there is a somewhat
greater spread. It is clear that the adhesion to steel when using compound 2 is
considerably lower (insufficient). This effect is also found when using compound 1,
although in this case the effect is less intensive. With compound 1, the adhesion
appears to remain sufficient in all cases.

The relationship between the quantity of PET B in the adhesive layer and the
adhesion to the ECCS (under wet conditions) measured with compound 2 can be
described according to the following formula:

Peel strength=1.4 - 10™ * P?

where P is the percentage of PET B in the adhesive layer and the peel strength 1s
expressed in N/mm.

In the case of compound 1, the measured values are much higher. The difference
between the two types is that compound 2 is.a sterilisation compound, while
compound 1 is more suitable for hot fill and pasteurisation. In this case, the relationship

can be described by the following eqﬁation

Peel strength =InP — 1.96
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A clear conclusion which can be drawn from these measurements is that different
compounds lead to different adhesion. For certain applications, low PET B contents are
possible.

The top layer of a PET coating (intended in particular for screw caps) must
exhibit good adhesion to a PVC-containing compound. Adhesion of PET to a PVC is
difficult to achieve. It is generally accepted that PET does not adhere to PVC. Known
solutions for improving the adhesion to compound are relatively complex and, in some
cases, use PVC-containing layers. With the above-described method of mixing a
crystallisable PET and a non-crystallisable PET provides very good adhesion in a
simple manner.

For the intermediate layer, it is important, in the case of transparent coating
layers, that the appearance of the layer should not change visibly as a result of (dry)
heat treatments. It has been found that with the crystallisable polyesters normally used,
such as PET A, undesirable discoloration takes place as a result of a heat treatment. It
has been found that if a polyester layer comprising a mixture of mainly crystallisable
polyester (PET A) and some non-crystallisable polyester (PET B) is used, it is not
possible to detect any change in appearance when used as transparent coating layer for
metals which still have to undergo a heat treatment (for example for curing a compound
or printing).

It has been found that in the case of sterilisation and pasteurisation, the adhesion
of a PET A or PET C is insufficient to obtain a suitable material for use as base
material for metal packaging.

The adhesion of PET to steel is considerably improved by using a mixture of
PET B and PET A. An excessively high percentage of PET B leads to undesirable
deformation of the coating (wrinkling), with the result that the laminate cannot be used
as a material for, in particular, screw caps printed with heat-curing ink.

A comparison between PET C and a mixture of PET B and PET A indicates the
importance of choosing a mixture. For example, compound adhesion to PET C is
absolutely insufficient.

This means that other polyesters which have a non-crystallisable character will
also give a similar effect, for example copolymerised PET in which approx. 15% of the
terephthalic acid weight fraction is replaced by naphthalenedicarboxylic acid,
preferably  naphthalene-2,6-dicarboxylic ~ acid. The pure polyester  of
naphthalenedicarboxylic acid and ethylene glycol (PEN) has the additional advantage
of very good barrier properties. :

It will be understood that the above mentioned examples do not limit the

invention in any way. The scope of protection is defined by the claims which follow.
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CLAIMS

10.

Process for producing a plastic web for coating a metal substrate, in which the
plastic used is polyester, characterised in that the plastic web is produced by
extruding a mixture of various polyesters.

Process according to Claim 1, characterised in that the polyesters used are

copolyesters.

Process according to Claim 2, characterised in that copolyesters based on
terephthalic acid are used.

Process according to Claim 3, characterised in that polyesters which are formed
on the basis of PET are used.

Process according to one of the preceding claims, characterised in that the
mixture used is a mixture of a crystallisable polyester and a non-crystallisable
polyester.

Process according to Claim 5, characterised in that the non-crystallisable
polyester used is a copolyester containing CHDM (1,4-cyclohexanedimethanol).

Process according to Claim 6, characterised in that the CHDM-modified
copolyester is obtained by reacting a mixture of terephthalic acid, ethylene glycol
(ethanediol) and CHDM.

Process according to Claim 5, characterised in that the non-crystallisable
polyester used is a PET/PEN copolymer which is obtained by reacting a mixture
of terephthalic acid, naphthalenedicarboxylic acid and ethylene glycol
(ethanediol).

Process according to one of Claims 5-8, characterised in that the mixture used has
a non-crystallisable weight fraction which is greater than 6%.

Process according to Claim 9, characterised in that the mixture used has a non-

crystallisable weight fraction which is less than 90%.
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Process according to Claim 9 or 10, characterised in that the mixture used has a
non-crystallisable weight fraction which is approximately 25% or greater.

Process according to one of Claims 9-11, characterised in that the mixture used

has a non-crystallisable weight fraction which is approximately 33% or greater.

Process according to one of Claims 9-12, characterised in that the mixture used

has a non-crystallisable weight fraction which is approximately 50% or greater.

Process according to one of Claims 9-13, characterised in that the mixture used

has a non-crystallisable weight fraction which is approximately 66% or greater.

Process according to one of Claims 9-14, characterised in that the mixture used
has a non-crystallisable weight fraction which is approximately 75% or greater.

Laminate comprising a metal substrate and a plastic layer, characterised in that
the plastic layer comprises an adhesive layer, th¢ adhesive layer substantially
comprising a plastic web produced according to the process described in one of
Claims 1-15.

Laminate comprising a metal substrate and a plastic layer, characterised in that
the plastic layer comprises a top layer, the top layer substantially comprising a

plastic web produced according to the process described in one of Claims 1-15.

Laminate according to Claims 16 and 17, characterised in that there is an
intermediate layer between the adhesive layer and the top layer, the intermediate
layer substantially comprising a plastic web which is produced by extruding a
polyester.

Laminate according to Claim 18, characterised in that the intermediate layer is

produced according to the process described in one of Claims 1-8.

Laminate according to Claim 19, characterised in that the intermediate layer is
produced from a mixture with a non-crystallisable weight fraction which is

approximately 10% or greater.
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Laminate according to Claim 20, characterised in that the intermediate layer is
produced from a mixture with a non-crystallisable fraction which is
approximately 33% or greater.
Screw cap produced from a laminate according to one of Claims 16-21.
Crown cork produced from a laminate according to one of Claims 16-21.
Easy open end produced from a laminate according to one of Claims 16-21.
Component produced from a laminate according to one of Claims 17-21, in which
a PVC-containing compound is applied to the top layer of the plastic layer of the

laminate.

Component according to Claim 25, in which the non-crystallisable weight
fraction in the top layer is approximately 25% or greater.

Component according to Claim 25, in which the weight fraction is approximately
35% or greater.

Component according to Claim 27, in which the said weight fraction is

approximately 50% or greater.

Component according to Claim 28, in which the said weight fraction is
approximately 66% or greater.
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