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Abstract:

A polyester film includes a polyester {A) composed mainly of polybutylene terephthalate and a
polyester (B) composed mainly of polyethylene terephthalate, wherein a mass ratio (A/B) between
the polyesters (A) and (B) is 70/30 to 55/45, a dry heat shrinkage rate (B) through heat treatment at
200C for 15 minutes is 35% or less in any of four directions {0°, 45°, 90°, 135°) on the film surface,
a difference between a maximum value and a minimum value of these dry heat shrinkage rates is 5%
or less, a thickness variation in the four directions is 10% or less, and a crystallization index shown
in DSC measurement is 25 to 55 ] /g.



[ Document Name] Descri ption

[Title of Invention] POLYESTER FILM AND METHOD FCR
PRODUCI NG SAME

[ Techni cal Fiel d]
[ 0001]

The present invention relates to a polyester film
contai ning a pol ybutyl ene terephthal ate-based resin and a
pol yet hyl ene terephthal ate-based resin, and a method for
produci ng the same.

[ Background Art]
[ 0002]

Conventionally, a sol vent-type coating materi al
composed mainly of thermosetting resin has been applied
to the inner and outer surfaces of a metal can for the
purpose of preventing corrosion. However, the sol vent-
type coating material requires heating at high
temperature in order to form a coating film, and a large
amount of a solvent is generated at that time, causing
problems in terms of work safety and the environment.
Accordingly, as a method for preventi ng corrosi on without
use of solvent, covering of a metal plate with a
thermopl asti ¢ resin has been recently proposed. Among the
thermopl astic resins, polyesters are particularly
excellent in processability, heat resistance, etc., so
that devel opment of pol yesters covering a metal plate is
ongoi ng.

[ 0003]

Exampl es of the method for covering a metal plate
with a thermopl astic resin include a method incl udi ng
mel ting the thermopl astic resin to be directly extruded
onto the metal plate, and a method including thermally
press-bonding a thermoplastic resin film to the metal
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plate directly or through an adhesi ve. Among the methods,
a method using a thermoplastic resin film is considered
to be an effective method, due to excellence in
workability with easiness in handling of the resin, and
excellence in the thickness uniformity of the resin film.
Al so, since the method using an adhesi ve has envi ronment
and cost problems, a method including directly thermally
press-bonding a film is advantageous and attracts
attention.

[ 0004]

Metal cans covered with a thermoplastic resin film
are manufactured by forming and processing a | aminated
metal plate composed of a thermoplastic resin film
| ami nated on a metal plate such as a steel plate or an
al umi num plate (including ones subjected to surface
treatment such as plating}. The thermoplastic resin film
used in such application is required to have good therma
| ami nation properties with the metal plate, and al so have
excellent can formability, that is, having no occurrence
of peeling, cracks, pinholes of the film during formation
of the can. Further, the outer film of the can after
formation is required to be excellent in printability and
transparency. Also, during retort sterilization and | ong-
term storage, the inner film of the can is required not
to cause decrease in adhesiveness to the i nner surface of
the metal can, and not to cause degradati on of
performance for covering the inner surface of the metal
can, so that the excellent taste and flavor retention
properties can be achi eved without contact between the
contents in the can and the metal of the can.

[ 0005]

| n the production of such a pol yester film for metal
plate | ami nation, for the purpose of imparting thermal
| ami nati on properties and improving the can formability,
several methods including mixing other components with a
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pol yester, and copol ymerizi ng pol yesters have been
proposed. The present i nventors have previously proposed
a biaxially stretched film made of 90 to 45 mass% of

pol ybutyl ene terephthal ate (PBT) or a pol yester (A}
composed mainly of the same, and 10 to 55 mass% of

pol yet hyl ene terephthal ate (PET) or a pol yester (B}
composed mainly of the same (Patent Literatures 1 and 2}
The | ami nated metal plate obtai ned by thermal |ami nation
of the film proposed therein on a metal plate has

excell ent processability. Further, the film does not
become brittle even after retort sterilization and
storage for a |l ong time.

[ 0006]

Exampl es of the method for thermally |aminating a
pol yester film on a metal plate, a method including
press-bondi ng a metal plate preheated to 160 to 250°C in
advance to a film with a roll to produce a thermally
press-bonded | ami nate, and then cooling the | aminate to
room temperature.

[ 0007]

| n recent years, for the purpose of increasing the
capacity of a can and improving the productivity, the
speed of can-maki ng has been enhanced and the size of a
thermal | ami nati on machi ne has been increased. For
exampl e, along with the enhancement of the speed of can-
maki ng, hi gher thermal |amination temperature is required
in some cases. 0On the other hand, |ower thermal
| ami nation temperature is required in some cases for the
purpose of reduci ng energy costs.

However, since the temperature range in which a
pol yester film can be thermally |ami nated on a metal
plate is narrow, when the thermal |amination temperature
is too high or too low, the resulting |ami nated metal
plate has an insufficient adhesi veness between the
pol yester film and the metal plate in some cases, and
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after retort sterilization treatment and |ong-term
storage, the film adhesi veness and covering properties
are degraded in some cases.

[ 0008]

Al so, a stretched film suitable for being attached to
a metal foil for cold-molding is disclosed in Patent
Literature 3.

The stretched film disclosed in Patent Literature 3,
however, | acks physical properties necessary for
preventing corrosion of the inner and outer surfaces of a
metal can in some cases, due to a large dry heat
shri nkage rate when exposed to a high temperature of
about 200°C, with a poor balance of dry heat shrinkage
rate in each direction.

[ 000%]

Accordi ngly, a polyester film used on the i nner and
outer surfaces of a metal can is required to enable
thermal |amination in a wide temperature range from
rel atively | ow temperature to high temperature, such that
a |l ami nated metal plate having excel | ent adhesi veness
between a metal plate and the film can be obtai ned, and
to have the foll owing performance properties: excellent
formability and processability into a can (can-maki ng
properties), excellent transparency after can-making, and
bei ng capabl e of retai ning excell ent adhesi veness and
covering properties even after retort sterilization and
| ong-term storage.

[Citation List]

[ Patent Literature]

[ 0010]

[Patent Literature 1] | apanese Patent No. 3247053
[Patent Literature 2] | apanese Patent No. 3753592
[Patent Literature 3] | nternational Publication No. WO
2017/057773



[ Summary of | nvention]
[ Techni cal Probl em]
[0011]

I n order to sol ve the problem, an object of the
present invention is to provide a polyester film which
enabl es thermal |amination treatment with a metal plate
in a wide temperature range, and has excellent
adhesi veness to a metal plate, excellent formability and
processability into a can (can-maki ng properties),
excel l ent transparency after can-making, excellent
adhesi veness and covering properties to a metal plate
even after retort sterilization and |long-term storage,
and excellent taste and flavor retention properties of a
can content.

[Sol ution to Probl em]
[0012]

Through extensive study to sol ve the problem, the
present inventors have found that a pol yester film
obt ai ned by stretching an unstretched sheet contai ning
two or more pol yesters with different crystallinity,
i.e., a polyester (A} composed mai nly of pol ybutyl ene
terephthal ate and a pol yester (B) composed mainly of
pol yet hyl ene terephthal ate with a specified ratio, by a
specified method with a specified magnification can be
subjected to thermal | amination treatment with a metal
plate in a wide range of temperature, and has excel |l ent
adhesi veness to a metal plate and has excell ent
formability and processability into a can (can-maki ng
properties), excellent transparency after can-making, and
excel |l ent adhesi veness and covering properties to a metal
plate even after retort sterilization and |long-term
storage, so that the present invention has been achieved.
[0013]
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| n other words, the summary of the present invention
is as foll ows.

A polyester film of the present invention includes a
pol yester (A} composed mainly of pol ybutyl ene
terephthal ate and a pol yester (B) composed mainly of
pol yet hyl ene terephthal ate,
wherein a mass ratio (A/B} between the pol yesters (A} and
(BY is 70/30 to 55/45,

a dry heat shrinkage rate (B) through heat treatment at
200°C for 15 minutes is 35% or less in any of four
directions on a film surface consisting of a 0° direction
as an arbitrary direction, and a 45° direction, a 90°

direction and a 135° direction cl ockwise from the 0°
direction, and a di fference between a maxi mum value and a

mi ni mum val ue of these dry heat shrinkage rates is 5% or
| ess,

a thickness variation calculated from the foll owing
equation in the four directions is 10% or |ess:

Thi ckness variation (%) =(Tmnax—Tmin}/ Tavex100

Tmax: mMaxi mum thickness in four directions of
pol yester film

Tmin: minimum thickness in four directions of
pol yester film

Tave: average thickness in four directions of
pol yester film,
and a crystallization index shown in DSC measurement is
25 to 55 ) /g.

It is preferable that the polyester film according to
the present invention have melting points in the range of
200 to 223°C and in the range of 225 to 256°C.

It is preferable that the polyester film according to
the present invention have a dry heat shrinkage rate (B)
through heat treatment at 200°C for 15 minutes of 5% or
more in any of four directions on a film surface
consisting of a 0° direction as an arbitrary direction,
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and a 45° direction, a 90° direction and a 135° direction
cl ockwi se from the 0° direction

It is preferable that the polyester film according to
the present invention have a dry heat shrinkage rate (A)
through heat treatment at 160°C for 30 minutes of 3 to 20%
in any of four directions on a film surface consisting of
a 0° direction as an arbitrary direction, and a 45°
direction, a 90° direction and a 135° direction cl ockwise
from the 0° direction.

A method for producing a polyester film of the
present invention is a method for produci ng the pol yester
filmincluding a stretching step of stretching an
unstretched sheet in a flow direction of the sheet (MD
stretching) and then stretching the same in a width
direction (TD stretching),

wherein the MD stretching is performed in two or more
stages such that the MD stretchi ng magnification (X)
represented by a product of stretching magnifications in
the respecti ve stages in the MD stretching and the TD
stretching magnification (Y) satisfy the fol |l owi ng
condi ti ons:

a stretching magnification ratio (X/Y) of 0.82 to
1.10, and

an area magnification (XxY) of 12.00 to 16. 00.

According to the method for producing a pol yester
film of the present invention, it is preferable that in
MD stretching, the stretching magnification (X,:1) in a
(n+l}-th stage be higher than the stretching
magnification (X,) in an n-th stage.

According to the method for producing a pol yester
film of the present invention, it is preferable that at
the temperature during extrusion into an unstretched
sheet, the polyester (A} and the pol yester (B} for use

have a difference in melt viscosity of 65 Pas or |ess.
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A polyester film for |lamination on a metal plate of
the present invention includes the pol yester film
descri bed above for use in | amination on a metal plate.

A polyester film for lamination on a metal can of the
present invention includes the polyester film described
above for use in | ami nation on a metal can.

It is preferable that the pol yester film for
| ami nation on a metal can according to the present
i nventi on be used for |amination on an inner surface of
the metal can.

It is preferable that the pol yester film for
| ami nation on a metal can according to the present
i nventi on be used for |amination on an outer surface of
the metal can.

The | ami nated metal plate of the present invention
i ncl udes the pol yester film for |amination on a metal
pl ate descri bed above | ami nated on the metal plate.

A metal container of the present invention is
obtai ned by forming the | ami nated metal plate described
above.

[ Advant ageous Effects of | nvention]
[ 0014]

A polyester film of the present invention includes
two pol yester resins blended at a specified ratio, having
excellent uniformity of the dry heat shrinkage rate in
four directions at 0° 45°, 90° and 135° with excell ent
thi ckness uniformity. Because of this, even when the
temperature range in thermal |amination with a metal
plate is wide from relatively | ow temperature to
rel ati vel y high temperature, the pol yester film of the
present invention has excell ent adhesi veness to the metal
plate, excellent formability and processability into a
can (can-maki ng properties}), and excellent transparency
after formation of the can, and retain excellent
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adhesi veness and covering properties to the metal plate
even after retort sterilization treatment and | ong-term
storage. The pol yester film of the present invention can
be suitably used as an outer film of a metal can due to
havi ng excel |l ent transparency after can-making, and can
be suitably used as an inner film of a metal can due to
havi ng excel | ent covering properties to a metal can even
after retort sterilization and | ong-term storage, and
excell ent taste and flavor retention properties of a can
content.

[Brief Description of the Drawi ngs]

[ 0015]

[FIG. 1] FIG. 1 is a chart showing a method for
measuri ng thickness variation of a pol yester film.

[Description of Embodi ments]
[ 0016]

Herei nafter, the present invention is described in
detail .

The pol yester film of the present invention is a
pol yester film including a polyester (A} composed mainly
of pol ybutyl ene terephthal ate and a pol yester (B)
composed mai nly of pol yethyl ene terephthal ate, wherein
the mass ratio (A/B} between the pol yesters (A) and (B)
is required to be 70/30 to 55/45.

[0017]

The pol yester (A} composed mai nly of pol ybutyl ene
terephthal ate of the present invention may not be |limited
to a homopol ybutyl ene terephthal ate composed of butyl ene
terephthal ate units only but may be a copol ymer
containing 80 mol% or more, particularly 90 mol% or more,
or still more particularly 95 mol% or more of butyl ene
terephthal ate units. In the present invention, the
pol yester (A} is preferably a copol ymer containing 90
mol % or more of butyl ene terephthal ate units,
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particularly preferably a homopol ybutyl ene terephthal ate.
With a content of butylene terephthal ate units of |less
than 80 mol %, the pol yester (A} has a reduced
crystallization rate. The resulting film has a reduced
crystallization index and tends to have reduced

adhesi veness and degraded barrier properties after retort
treatment.

[ 0018]

The copol ymerizati on component of the pol yester (A)
is not particularly limited, and examples of an acid
component include a dicarboxylic acid such as isophthalic
acid, phthalic acid, 2,6-naphthal ene dicarboxylic acid,
5-sodi um sul foi sophthalic acid, oxalic acid, succinic
acid, adipic acid, sebacic acid, azelaic acid,
dodecanedi oi ¢ acid, dimer acid, maleic anhydride, maleic
acid, fumaric acid, itaconic acid, citraconic acid,
mesaconi ¢ acid, and cycl ohexane dicarboxylic acid, 4-
hydr oxybenzoi ¢ acid, e-caprolactone, and lactic acid.

Al so, examples of an al cohol component include
ethyl ene gl ycol, diethylene glycol, 1, 3-propanediol,
neopentyl gl ycol, 1,6-hexanediol, cycl ohexane di methanol,
triethyl ene gl ycol, polyethylene glycol, pol ypropyl ene
gl ycol , pol ytetramethyl ene gl ycol, an ethyl ene oxi de
adduct of bisphenol A and bi sphenol S.

Further, a small amount of a trifunctional compound
such as trimellitic acid, trimesic acid, pyromellitic
acid, trimethyl ol propane, glycerol, and pentaerythritol
may be used.

Two or more of these copol ymerization components may
be used in combi nati on.

[0019]

From the vi ewpoint of the heat resistance of the
film, the polyester film of the present invention has a
mel ti ng point derived from the pol yester (A} preferably
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in the range of 200 to 223°C. With a melting point of
| ess than 200°C, the film has reduced heat resistance.
[ 0020]

The pol yester (B} composed mai nly of pol yethyl ene
terephthal ate of the present invention may be a
homopol yet hyl ene terephthal ate resin composed of ethyl ene
terephthal ate units only, or a copol ymer contai ning
ethyl ene terephthal ate units. The copol ymer contains
preferably 80 mol% or more, and in particular, more
preferably 85 to 28 mol%, of ethylene terephthal ate
units. From the viewpoint of cost reduction such as heat
reduction in a can-making process and thinning of a metal
plate to be laminated, it is preferable that the
pol yester (B) be a copol ymer.

[0021]

As copol ymerizati on components of the pol yester (B),
both of an acid component and an al cohol component for
use may be the same components as in the case of the
pol yester (A)}). |In particular, it is preferable that the
pol yester (B} contain isophthalic acid as an acid
component. The content of isophthalic acid in the acid
components is preferably 2 to 15 mol%, more preferably 3
to 10 mol%, in particular, and most preferably 4 to 7
mol %.

The pol yet hyl ene terephthal ate copol ymerized with
i sophthalic acid in the range has an enlarged temperature
range for thermal |amination and tends to have i mproved
adhesi veness to a metal plate. While the resulting
pol yester film tends to have an enl arged thi ckness
variation, the thickness variation can be improved by the
production method of the present invention described
bel ow (method in which an MD stretching step is performed
by two or more multi-stage stretching) so as to obtain
excel |l ent adhesi veness and covering properties to a metal
pl ate.
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The pol yet hyl ene terephthal ate copol ymerized with
i sophthalic acid may be used al one or may be mi xed with a
homopol yet hyl ene terephthal ate resin for use. In the case
of mi xi ng wi th homopol yethyl ene terephthal ate, the
content of homopol yethyl ene terephthal ate relative to the
whol e pol yester (B) is preferably 70 mol% or less, more
preferably 50 mol% or less, from the viewpoint of cost
reducti on such as heat reduction in a can-making process
and thinning of a metal plate to be | aminated.

[0022]

The pol yester film of the present invention has a
mel ti ng point derived from the pol yester (B} preferably
in the range of 225 to 256°C, more preferably in the range
of 230 to 256°C, still more preferably in the range of 235
to 256°C. With a polyester (B) having a melting point of
| ess than 225°C, the resulting film tends to cause
whi teni ng or generation of white spots after retort
treatment, with reduction in adhesi veness after retort
treatment. |n particular, with a pol yester (B) having a
mel ting point of 225°C or more, the film has improved heat
resi stance and adhesi veness after retort treatment and
| ong-term storage, and troubles such as fusion bonding to
a jig during processing of a can and fracture in the
mi ddl e of processing of a can body are effectively
reduced.

[0023]

Both of the pol yester (A) and the pol yester (B) may
contain any or a plurality of a component derived from
bi omass, a chemically recycled resin component
pol ymerized from a starting material such as a recycled
monomer or a recycled oli gomer obtained by
depol ymeri zation of resin waste material or the like, and
a recycled material component obtai ned by pul verizing
trimmed |l ug waste, slit waste, etc., generated in film
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production, or obtained by melting and pelletizing the
waste or a film as defective product once again.
[ 0024]

I n the pol yester film of the present invention, the
mass ratio (A/B) between the pol yester (A) and the
pol yester (B} is required to be 70/30 to 55/45, and in
order to obtain sufficient effects of the present
i nvention, the ratio is preferably 67/33 to 58/42, more
preferably 63/37 to 60/40.

With a proportion of the pol yester (A) in the total
mass of the pol yester (A) and the polyester (B} of more
than 70 mass%, the resulting film has reduced
adhesi veness after retort treatment. On the other hand,
with a proportion of the pol yester (B) of more than 45%,
due to the increased proportion of the component having a
high melting point in a film, the adhesi veness between
the film and a metal plate is reduced in | ami nation
processing of the metal plate at |ow temperature, and the
adhesi veness is also reduced after retort treatment.

| n particular, with a proportion of the pol yester (A}
in the range of 70 to 55 mass%, the |aminated metal plate
has excellent forming and processability conformability
i n high-speed hi gh-order drawing and ironing, and the
film causes no whiteni ng phenomenon and mi cro cracks
resulting from a void generated by excessi ve deformati on,
havi ng excel | ent adhesi veness to a metal plate, with the
adhesi veness and covering properties to the metal plate
bei ng good even through | ong-term storage after retort
treatment. As a result, in a can having the film on the
i nner surface, the metal plate is covered even after
| ong-term storage, so that the can has excell ent
corrosion resistance (protection of the contents, taste
and aroma preservation, and flavor retention). Further, a
can having the film on the outer surface generates no
rust and has a high gl ossiness of printed design, so that
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a product with high commodity val ue can be obtai ned. The
film on the outer surface has transparency to an extent
that does not impair the design of the can itself.
[ 0025]
The pol yester film of the present invention is
required to satisfy the foll owing conditions (1) to (3)
at the same time so as to enable the thermal |amination
treatment with a metal plate in a wide temperature range
(1) The dry heat shrinkage rate (B) through heat
treatment at 200°C for 15 minutes is required to be 35% or
| ess, preferably 33% or less, and more preferably 30% or
| ess, in any of four directions (0°, 45° 90° and 135°}) on
a film surface. On the other hand, the dry heat shrinkage
rate (B} is preferably 5% or more, more preferably 7% or

more, and still more preferably 10% or more. The range of
the dry heat shrinkage rate (B) is preferably 5 to 35%,
more preferably 7 to 35%, still more preferably 10 to

33%, and most preferably 15 to 30%.

With a dry heat shrinkage rate (B) of more than 35%,
the film may have reduced impact resistance and degraded
barrier properties after retort treatment, taste and
flavor retention properties, and flavor properties. These
are caused due to a too small crystallization index of
the film.

On the other hand, with a dry heat shrinkage rate (B}
of less than 5%, the thermal |amination properties with a
metal plate may be reduced. This is caused by a too |arge
crystallization index of the film.

Al so, the difference between the maxi mum val ue and
the mi ni mum val ue of these dry heat shrinkage rates (B)
is required to be 5% or less, preferably 4% or |ess, more
preferably 3% or |ess.

[ 0026]

(2) The thickness variation calculated from the

foll owing equation is required to be 10% or less in the
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four directions, preferably 8% or |ess, more preferably
7% or | ess.

Thi ckness variation (%) =(Tmnax—Tmin}/ Tavex100

Tmax: mMaxi mum thickness in four directions of
pol yester film

Twin: minimum thickness in four directions of
pol yester film

Tave: average thickness in four directions of
pol yester film.

[0027]

(3) The crystallization i ndex shown by DSC
measurement is required to be 25 to 55 J/g.

I n the present invention, the crystallization index
means a di fference between heat of melting AHm and heat
of crystallization during heating AHc ( AHm—AHc} when the
filmis heated from 20°C to 280°C at 20°C/min in DSC
measur ement.

With a focus on the thermal |amination properties to
a metal can, it is preferable that the film have a
smal l er crystallization index. However, in order to have
an i mpact resistance, barrier properties after retort
treatment, taste and flavor retention properties and
flavor properties as mini mum requirements for a film for
| ami nation on a metal can, it is also important that the
film has a certain level of crystallization index.

The film of the present invention is required to have
a crystallization index of 25 to 55 )J/g, preferably 30 to
50 ) /g, and more preferably 35 to 45 ] /g.

The film having a crystallization index of |ess than
25 ) /g has reduced impact resistance and degraded barrier
properties after retort treatment, taste and fl avor
retenti on properties and flavor properties. The film
having a crystallization index of more than 55 J/g tends
to have degraded thermal |amination properties to a metal
pl ate.
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The film having a crystallization index in the range
can endure harsh processi ng such as thermally press-
bonding to a metal plate and drawing with ironing, while
mai ntai ni ng the impact resistance, barrier properties
after retort treatment, taste and flavor retention
properties and flavor properties.

Exampl es of the method for adjusting the
crystallization index of a film in the range include a
method in which the mass ratio between the pol yester (A}
and the polyester (B} is adjusted in a specified range
and the MD stretching of the film is performed in two or
more stages.

[ 0028]

Unl ess the conditions (1) to (3) are satisfied at the
same time, the film of the resulting | ami nated metal
pl ate may have insufficient adhesi veness and coveri ng
properties to a metal plate depending on the temperature
duri ng thermal | ami nation, and adhesiveness to the metal
pl ate may be reduced after retort treatment and long-term
storage. Further, the | aminated metal plate may have
reduced formability into a can

| ncidentally, the four directions on a film surface
refer to a 0° direction as an arbitrary direction, and
45°, 90° and 135° directions clockwise from the 0°

direction. In particular, it is preferable that the flow
direction of the film (MD} be 0°.
[ 0029]

The dry heat shrinkage rate (A) through heat
treatment at 160°C for 30 minutes in any of four
directions (0°, 45°, 90° and 135°) on a film surface is
preferably 3 to 20% more preferably 4 to 20%, still more
preferably 5 to 18%, and most preferably 10 to 16% With
a too small dry heat shrinkage rate (A}, the film may
have degraded thermal |ami nation properties to a metal
plate. This is caused by a too large crystallization
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i ndex of the film. |t is therefore preferable that a film
used for | amination on a metal plate have a certain | evel
of dry heat shrinkage rate. With a film having a dry heat
shri nkage rate (A) of less than 3% the therma

| ami nation properties to a metal plate may deteriorate.

On the other hand, with a dry heat shrinkage rate (A} of
more than 20%, impact resistance, barrier properties

after retort treatment, taste and flavor retention
properties and flavor properties may be degraded. These
are caused by a too small crystallization index of the
film.

Further, a difference between a maxi mum val ue and a
mi ni mum val ue of these dry heat shrinkage rates (A) is
preferably 5% or | ess, more preferably 4% or |ess, and
still more preferably 3% or |ess.

[ 0030]

The thickness of the pol yester film of the present
i nvention is not particularly limited, preferably 5 to 50
um, more preferably 10 to 30 um.

[ 0031]

It is preferable that the | ayer structure of the
pol yester film of the present invention be a multi-I|ayer
structure rather than a single-layer structure such that
an additive having a bad effect in a film-making process
and a thermal | ami nati on step when present on the film
surface, for example, a | ow-mol ecul ar wei ght pol ymer
descri bed below, is confined in the internal part of the
film.

An unstretched sheet for producing a pol yester film
having a multi-layer structure may be obtained as a
sheet-like molding formed of multi-layered sheets by
usi ng, for example, generally used multi-Iayer device,
such as a multi-layer feed block, a static mixer, or a
mul ti-Ilayer multi-manifold.
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In the film obtained from the unstretched sheet
having a multi-layer structure, the cohesive force in the
thi ckness direction decreases as the number of |ayers
increases. As a result, in |amination processing at high
temperature in particular, the thermally press- bonding
to a metal plate and adhesiveness at | ater time decrease,
so that del ami nation tends to occur. Accordingly, the
number of |ayers constituting the multi-Ilayer structure
is preferably small, more preferably 9 or less, still
more preferably 5 or less, and most preferably 3 to 5
[0032]

Subsequently, the method for produci ng a pol yester
film of the present invention is descri bed.

Regardi ng the raw materi al pol yesters for use in
producing the film of the present invention, the
pol yester (A} has an intrinsic viscosity (IV) of
preferably 0.75 to 1.6 dl/g, the pol yester (B} has an
intrinsic viscosity of preferably 0.65 to 1.0 dl/g, and
after mixing and melting, the intrinsic viscosity is
preferably 0.75 to 1.2 dl/g.

With an intrinsic viscosity of the polyesters |ess
than the range, the film fractures during hi gh-order
processing of a |aminated metal plate, so that the
productivity is extremely reduced. |In particular, in the
step of drawing and ironing a | ami nated metal plate in
production of a can having a large capacity, the film
cannot follow the | arge deformati on processing, so that
voi ds and cracks generate. As a result, even a small
i mpact from the outside | eads to peeling from the metal
plate and growth of cracks.

Accordingly, in a can using the film on the inner
surface, due to the voids and cracks, the contents come
in direct contact with the metal of the can to cause
reduction in the taste and aroma preservation or cause
flavor problem. Also, in a can using the film on the
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outer surface, the printed appearance is reduced at a
part where the film is whitened by the void. Further, due
to the voids and cracks, the problem of corrosion of the
can may be caused during |long-term storage.

On the other hand, with an intrinsic viscosity of the
pol yesters more than the range, in the step of melting
the resin to produce the film, the load applied to a melt
extruder increases, so that the production speed needs to
be sacrificed or due to the prolonged melt retention time
of the resin in the extruder, the reaction between the
pol yester resins excessively proceeds to degrade the
properties of the film, resulting in degradation in
physical properties of the | ami nated metal plate.

Further, a pol yester having excessively high intrinsic
viscosity has a |ong polymerization time and a | ong
pol ymerizati on process, resulting in increase in the
costs.

[ 0033]

The pol ymeri zation method of the raw materi al
pol yesters is not particularly limited, and exampl es
thereof include a transesterification method and a direct
pol ymerizati on method. Examples of a transesterification
catal yst include an oxide and an acetate of Mg, Mn, Zn,
Ca, Li and Ti. Examples of the pol ycondensati on catal yst
i ncl ude a compound such as an oxi de and an acetate of Sb,
Ti, Ge and Al, and organic sulfonic acid compounds. After
film-making, in the case where the film comes in direct
contact with a food, it is preferable that the film
contain no Sb compounds or organic sul fonic acid
compounds. Accordingly, it is preferable that the
pol yester be pol ymerized by using a Ti or Ge compound as
pol ycondensati on catal yst. Since the pol yester after
pol ymerizati on contai ns monomers, oligomers, and by-
products such as acetal dehyde and tetrahydrofuran, it is
preferable to perform solid-phase polymerization at a
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temperature of 200°C or more under reduced pressure or
i nert gas fl ow.
[ 0034]

I n the pol ymerization of the polyester, additives
such as an antioxidant, a heat stabilizer, an ultraviolet
absorber, and an antistatic agent may be added on an as
needed basis. Examples of the antioxidant include a
hi ndered phenol compound and a hi ndered ami ne compound,
exampl es of the heat stabilizer include a phosphorus
compound, and examples of the ultraviolet absorber
i ncl ude a benzophenone compound and a benzotriazol e
compound. Further, in order to inhibit the reaction
between the pol yesters (A} and (B), it is preferable to
add a phosphorus compound as conventional |y known
reaction inhibitor before pol ymerizati on, during
pol ymerization, or after polymerization. It is more
preferable that the addition is performed at the end of
mel t pol ymeri zati on before solid pol ymeri zati on.

[ 0035]

The pol yester film of the present invention is
produced through a sheet forming step for forming a melt-
kneaded product containing the polyester (A} and the
pol yester (B} into an unstretched sheet, and then a
stretching step of stretching the unstretched sheet in
the flow direction of the sheet (MD stretching) and then
stretching in the width direction (TD stretching}.

[ 0036]

I n the sheet forming step, a melt-kneaded product
contai ni ng the pol yester (A) and the pol yester (B) is
formed into a sheet form to obtain an unstretched sheet.

In melt kneading, it is preferable that the pol yester
(A} and the pol yester (B) have a small difference in melt
viscosity at the extrusion temperature. With a |arge
difference in melt viscosity between the pol yester (A}
and the polyester (B}, the film tends to have appearance
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defects called as flow marks over the whole. |n addition,
the accuracy of blending ratio in the width direction of
the film decreases and thickness variation tends to
occur. Specifically, the difference in melt viscosity
between the pol yester (A) and the polyester (B} at
extrusion temperature is preferably 65 Pas or | ess, more
preferably 60 Pas or less, still more preferably 40 Pa-s
or |less, and most preferably 20 Pas or |ess.

Accordingly, as the material for producing the pol yester
film, the polyester (A} and the pol yester (B) having a
difference in melt viscosity in the range are preferably
used i n combi nati on.

[ 0037]

The preparation of the melt kneaded product may be
performed by a known method. For example, raw materials
i ncl udi ng the pol yester (A) and the pol yester (B) are fed
into an extruder having a heating device, and melted by
heating to a specified temperature.

[ 0038]

| n preparation of the melt-kneaded product, for the
purpose of improving the process passability during film
production and can-making, it is preferable that a small
amount of inorganic |ubricant such as silica, alumina and
kaolin be added to impart slip properties to the film
surface. Further, for the purpose of improving the film
appearance and printability, for example, a silicone
compound may be contai ned.

The amount of the inorganic lubricant added is
preferably 0.001 to 0.5 mass% or 0.05 to 0.3 massh.

The average particle size of the inorganic |ubricant
is preferably 1 to 3 pum, more preferably 2 to 3 um. With
an average particle size of less than 1 um, the inorganic
| ubricant has insufficient slip properties, and with an
average particle size of more than 3 um, the transparency
of the film decreases.
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Al so, titanium dioxide in an amount of up to about 20
mass% may be added for the purpose of shielding in
combi nation with the function as |ubricant.

[ 0039]

Duri ng the amorphous treatment in a can-making
process, a | ow-mol ecul ar wei ght pol ymer i ncompatible with
the pol yester (A) and the pol yester (B} may be added to
prevent insufficient slip properties due to burying of
the lubricant. Examples of the | ow-mol ecul ar wei ght
pol ymer incl ude pol yethyl ene, pol ypropyl ene, pol ystyrene
and pol yamide, and from the vi ewpoi nt of bal ance between
stability and compatibility in mixing with the pol yester
(A) and the pol yester (B), a polvyolefin such as
pol yet hyl ene and pol ypropylene is preferred. The film
used on the inner surface of a can comes into direct
contact with a mold called as punch in drawing with
ironing, so that slip properties are more required in
comparison with the film used on the outer surface. It is
therefore preferable that to the film used on the inner
surface of a can, a | ow-mol ecul ar wei ght pol ymer such as
pol yethyl ene be added in addition to an inorganic
| ubricant.

The wei ght average mol ecul ar wei ght Mw of the | ow-
mol ecul ar wei ght polymer is preferably 30000 or |ess,
more preferably 25000 or less, and still more preferably
20000 or |ess.

The content of the | ow-mol ecul ar wei ght pol ymer is
preferably 0.01 to 1.0 mass%, more preferably 0.0l to 0.3
mass%. With a content of the | ow-mol ecul ar wei ght pol ymer
of | ess than 0.01 mass%, the effect for improving the
slip properties may not be exhibited. Further, with a
content of the | ow-mol ecul ar wei ght pol ymer of more than
1.0 mass%, the film not only has excessive quality of
slip properties on the surface, but al so may become
brittle, or may have degraded impact resistance after
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can- maki ng and degraded fl avor properties as the amount
of the incompatibl e | ow-mol ecul ar wei ght pol ymer
i ncreases.

A film containing a | ow-mol ecul ar wei ght polymer in
an outermost |ayer not only has excessive quality of slip
properties, but also tends to have deviation in winding
in film-making and roll contami nation in can-making. |t
is therefore preferable that the | ow-mol ecul ar wei ght
pol ymer be contained in a |layer other than outermost
| ayer of the film having a multi-layer structure so as to
bl eed out on the surface of the film during the amorphous
treatment in a can-maki ng process.

The film of the present invention has a dynamic
friction coefficient of, preferably 0.20 to 0.60, more
preferably 0.30 to 0.50, in a state before thermal
| ami nation described below. With a dynamic friction
coefficient of less than 0.20, the film has excessive
slip properties, so that deviation in winding during film
maki ng tends to occur. With a dynamic friction
coefficient of more than 0.60, scratches occur due to
friction with a roll in a film-making process, and
peel ing defects between films called as bl ocking occur
after winding, so that appearance defects may be observed
duri ng unwinding of the film.

[ 0040]

The unstretched sheet as a molding formed into a
sheet may be obtai ned by extrudi ng the mel t-kneaded
product with a T-die and cooled and solidified with a
casting drum or the like at a temperature controlled to
equal to or less than the room temperature. The space
between di scharge ports of the T-die is preferably 1.0 to
2.5 mm, more preferably 1.5 to 2.2 mm. With a space
between di scharge ports of the T-die of less than 1.0 mm,
the thi ckness of the unstretched sheet is hardly
controlled, and with a space of more than 2.5 mm, the
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thi ckness variation of the unstretched sheet tends to
i ncrease.
[ 0041]

The average thickness of the unstretched sheet is not
particularly limited, usually 50 to 1000 um, preferably
100 to 800 um. With an average thi ckness controlled in
the range, the unstretched sheet may be more effectively
stretched.

[0042]

Il n the present invention, in the stretching step
i ncl udi ng MD stretching for stretching the unstretched
sheet in the flow direction of the sheet and subsequent
TD stretching for stretching in the width direction, the
MD stretching is required to be performed in two or more
stages.

The rati o between the MD stretchi ng magnification (X}
represented by a product of stretching magnifications in
the respecti ve stages of the MD stretching and the TD
stretching magnification (Y), i.e., stretching
magnification ratio (X/Y), is required to be 0.82 to
1.10. In the case of producing a pol yester film to
compose the outer surface of a metal can, the stretching
magnification ratio (X/Y) is preferably 1.00 to 1.10,
more preferably 1.05 to 1.10, from the vi ewpoint of the
transparency after high-order drawing and ironing. On the
other hand, in the case of producing a pol yester film to
compose the inner surface of a metal can, the stretching
magnification ratio (X/Y) is preferably 0.85 to 0. 95,
more preferably 0.85 to 0.90, from the vi ewpoints of the
adhesi veness between the film and a metal plate and the
| ong-term preservability after retort treatment.

Further, the area magnification {(XxY} is required to
be 12.00 to 16.00. |In the case of producing a pol yester
film to compose the outer surface of a metal can, the
area magnification (XxY) is preferably 14.50 to 16. 00,

CA 03140179 2021-11-30



- 25 -

from the viewpoint of the transparency after hi gh-order
drawing and ironing. On the other hand, in the case of
produci ng a pol yester film to compose the inner surface
of a metal can, the area magnification (XxY) is
preferably 12.50 to 14.00, from the vi ewpoints of the
adhesi veness between the film and a metal plate and the
| ong-term preservability after retort treatment.

[ 0043]

I n the production method of a polyester film of the
present invention, the MD stretching step is required to
be a multi-stage stretching with two or more stages. The
MD stretching is usually performed using two or more
rolls with difference in peripheral velocity. Use of
mul ti-stage stretching for the MD stretchi ng enables the
stretching stress to be reduced, so that the | oad applied
to rolls are reduced. Further, the stretching temperature
can be reduced, so that the film is prevented from being
fusi on-bonded to a roll or wound around a roll. As a
result, the thickness variation of the filmin the fl ow
direction (MD) can be reduced. The MD stretched film with
reduced thickness variation in the flow direction (MD}) of
the filmis subjected to TD stretching, so that the
thi ckness variation in the four directions specified in
the present invention can be reduced. Due to multi-stage
stretching, the film has an increased crystallization
i ndex, so that impact resistance, barrier properties
after retort treatment, taste and flavor retention
properties and flavor properties can be improved.

[ 0044]

In the multi-stage MD stretching, it is preferable
that the unstretched sheet before stretchi ng be
temperature-controlled in the range of 25 to 60°C in
advance. With a temperature of less than 25°C, the
unstretched sheet may be fractured during stretching in
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some cases, and with a temperature of more than 60°C, the
unstretched sheet may wind around a roll

In the MD stretching in a first stage (MD1
stretching), the stretching temperature is preferably 50
to 80°C, more preferably 55 to 75°C, still more preferably
60 to 70°C.

Al so, the stretching magnification in the MD1
stretching is preferably 1.1 to 1.5. With a stretching
magnification of 1.1 or |less, no stretching effect is
exhi bited, while with a stretchi ng magnification of more
than 1.5, oriented crystallization of the film notably
proceeds, so that the stress increases during stretching
in the second or |ater stage, resulting in easy fracture
of the film.

[ 0045]

Foll owing the first-stage MD stretching (MD1
stretching), a second-stage MD stretching (MD2
stretching) is performed. Further, a third- or |ater-
stage MD stretching may be performed. It is preferable
that the MD stretching step be a two-stage to three-stage
mul ti-stage stretching. Hereinafter, an n-th stage MD
stretching is referred to as MDn stretchi ng.

The stretchi ng temperature of the MDn stretching is
preferably 50 to 80°C, more preferably 55 to 75°C, still
more preferably 55 to 70°C.

Al so, the stretching magnification of the MDn
stretching is preferably 1.2 to 3.5.

It is preferable that the stretchi ng magni fication be
i ncreased in stages, such that the stretching
magnification (X,41) in a (n+l)-th stage is higher than
the stretching magnification (X;) in an n-th stage. The
rati o (Xn/ X)) is preferably 1.1 to 3.5, more preferably
1.3 to 3.3, and still more preferably 1.5 to 3.0. With a
ratio (Xn/ Xs) of less than 1.1, the film has an increased
crystallization index, so that the thermal | ami nation
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properties to a metal plate tend to be degraded, and with
a ratio (X,;1/Xs) of more than 3.5, the film has a
decreased crystallization index, so that insufficient
performance of taste and flavor retention properties and
flavor properties, in particular, tends to be obtai ned.

Further, in the multi-stage stretching, the MD
stretching magnification (X) represented by the product
of the stretching magnifications in the respecti ve stages
is preferably 2.5 to 3.8, more preferably 2.8 to 3.5.

[ 0046]

As the method for heating a film in the MD stretching
step, known methods such as passing a film through
heating rolls and infrared heati ng between rolls for MD
stretching may be used alone or in combination. In
particular, the method for infrared heating a film
between stretching rolls enables the temperature of the
stretching rolls to be reduced, so that the filmis
prevented from bei ng fusion-bonded to a roll or wound
around a roll, resulting in further reduction in the MD
thi ckness variation of the film.

[0047]

The MD stretched film is then successively TD
stretched.

The TD stretching temperature is preferably 60 to
100°C, more preferably 70 to 95°C.

The magnification (Y) of the TD stretching is
control |l ed dependi ng on the physical properties required
for the final product film, preferably 2.7 or more, more
preferably 3.0 or more, particularly preferably 3.6 or
mor e.

[ 0048]

| n the production method of a polyester film of the
present invention, the stretching is required to have a
stretching magnification ratio (X/Y) of 0.82 to 1.10, and
an area magnification (XxY) of 12.00 to 16.00. 1In the
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case of stretching not satisfying the range of stretching
magnifi cation ratio, the resulting pol yester film has
poor balance of dry heat shrinkage rates in four
directions, so that the difference between the maxi mum
val ue and the mi ni mum val ue of the heat shrinkage rates
tends to exceed the range specified in the present

i nventi on, and dependi ng on the area magnification (XxY}
val ue, the dry heat shrinkage rate in heat treatment at
200°C for 15 minutes may not satisfy the range specified
in the present invention in some cases. Further, with an
area magnification (XxY) of more than 16.00, the
resulting pol yester film has difficulty in satisfying the
range of the dry heat shrinkage rate through heat
treatment at 200°C for 15 minutes specified in the present
i nvention, and with an area magnification (XxY) of |ess
than 12.00, the resulting polyester film has difficulty
in satisfying the range of the thickness variation
specified in the present invention, so that the

adhesi veness in thermal |amination at |ow temperature
tends to be degraded.

[ 0049]

The TD-stretched film is subsequently subjected to a
thermal fixation treatment for increasing the
crystallization index and a heat rel axation treatment for
adj usting the thermal shrinkage properties of the film
and the like, in which the film width is continuously
shrunk.

[ 0050]

It is preferable that the thermal fixation treatment
temperature be 80 to 180°C. With a thermal fixation
treatment temperature of |less than 80°C, the resulting
film has a small crystallization index, so that the
strength may be insufficient. With a thermal fixation
treatment temperature of more than 180°C, the resulting
film has a too large crystallization i ndex, so that
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thermally press- bonding to a metal plate tends to be
difficult.
[ 0051]

The heat relaxation treatment is performed preferably
at 1 to 10% of the lateral stretching magnification. The
filmis then cooled to a temperature equal to or |ess
than Tg of the film to obtain a biaxially stretched film.

The heat rel axation treatment after stretching is a
step required for imparting dimensional stability to the
film, and examples of the treatment method may i ncl ude
known methods such as hot air blowing, exposure to
i nfrared, and exposure to microwaves. |n particular, hot
air blowing is most suitable, accurately achieving
uni form heati ng.

The heat rel axation treatment temperature is
preferably 140 to 200°C, more preferably 150 to 190°C, and
most preferably 160 to 180°C. With a heat rel axation
treatment temperature of |less than 140°C, the dry heat
shri nkage rate in the four directions in the present
i nvention increases, so that it tends to become difficult
to obtain the film of the present invention. With a heat
rel axati on temperature of more than 200°C, the therma
| ami nation properties with a metal plate are degraded, so
that it tends to become difficult to obtain the film of
the present invention.

[ 0052]

The pol yester film of the present invention may be
provided with an adhesive | ayer by coextrusion,
| ami nation or coating for the purpose of further
i mprovi ng the thermally press-bondi ng properties with a
metal plate and the adhesi veness afterwards. The
thi ckness of the adhesive |ayer is preferably 1 um or
|l ess in terms of dry film thickness. The adhesive |ayer
is not particularly limited, preferably a thermosetting
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resin | ayer made of epoxy resin, polyurethane resin,
pol yester resin or various modified resins thereof.

On the opposite side of the film to be thermally
press-bonded to a metal plate, one or two or more resin
| ayers may be provided in order to improve the appearance
of the metal can body and the printability, or improve
the heat resistance, retort resistance, etc., of the
film. These | ayers may be provi ded by coextrusion,
| ami nation or coating.

[ 0053]

The | ami nated metal plate of the present invention
i ncludes the film | aminated on a metal plate. Since the
film has excell ent thermal | amination properties with a
metal plate, it is preferable that the |ami nated metal
plate of the present invention include the film |aminated
directly on the metal plate without through an adhesi ve.

Exampl es of the metal plate on which the film of the
present invention is |aminated include a steel plate and
an al umi num plate, and the metal plate for use may be
subj ected to chemi cal conversion treatment such as
chromi ¢ acid treatment, phosphoric acid treatment,
el ectrolytic chromic acid treatment and chromate
treatment, or subjected to various plating treatments
with nickel, tin, zinc, aluminum, gunmetal, brass or the
like.

[ 0054]

Exampl es of the method for |aminating the film on a
metal plate include press-bonding the metal plate
preheated to 160 to 250°C to the film by a roll controlled
to a temperature | ower than that of the metal plate by
30°C or 50°C or more to cause thermally press-bonding, and
then cooling the | aminate to room temperature. Thereby, a
| ami nated metal plate can be continuously produced.

Exampl es of the method for heating the metal plate
i nclude thermal transfer with a heater roll, induction
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heating, resistance heating and hot air transmission, and
thermal transfer with a heater roll is particularly
preferred from the vi ewpoi nt of equi pment cost and
simplification of equi pment.

As a cooling method after | amination, the | ami nate
may be immersed in a coolant such as water, or may be
brought into contact with a cooling roll
[ 0055]

The | ami nated metal plate obtained by the method has
excel |l ent can-maki ng properties and may be directly
subj ected to processing. Alternatively, the | aminated
metal plate may be heat treated at a temperature higher
than the melting point of the polyester by 10 to 30°C and
then quenched to make a film in an amorphous state
(hereinafter, also referred to as "amorphous treatment"},
so that higher processability can be i mparted.

After the amorphous treatment of the film of the
present invention thermally |aminated with a metal plate,
the film has a dynamic friction coefficient of,
preferably 0.30 or less, more preferably 0.20 or less, in
particular, in the case of using as inner surface film.
With a dynamic friction coefficient of more than 0. 30
after the amorphous treatment, the film of the present
i nvention tends to have defects caused by friction with a
di e and punch in drawing with ironing.

[ 0056]

The metal container of the present invention is
obtai ned by forming the | ami nated metal plate. The metal
container is subjected to processing into a form for use
of filling with food and beverage, including a part of a
metal container, for example, a can |lid formed into a
shape subjected to a winding process. The excellent
processability of the film of the present invention is
exhi bited particularly in production of a metal container
usi ng a can body component of three-piece can (3P can}
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subj ected to harsh neck-in processing or a can body
component of two-piece can (2P can) produced by drawi ng
and ironing.

Havi ng excel lent retort resistance, flavor properties
and corrosion resistance, the metal container of the
present invention is suitable for filling with contents
i ncl udi ng various processed foods such as coffee, green
tea, black tea, oolong tea, and in particular, a highly
corrosi ve acidic beverage (fruit juice beverage) and milk
beverage.

[ Exampl es]
[ 0057]

Next, the present invention is specifically described
with reference to Exampl es.

The raw materials of the film in Exampl es and
Comparati ve Exampl es, and the measurement method of
characteristic values are as foll ows.

[ 0058]
(Raw material)
Pol yester (A}

A-1: homopol ybutyl ene terephthal ate (PBT), IV: 1.08
dl /g, Tm: 223°C, Ti catalyst content: 40 ppm, melt
viscosity: 292 Pas (280°C), 320 Pas (275°C), 348 Pa-s
(270°C), 390 Pa-s (260°C)

A-2: pol ybutyl ene terephthal ate copol ymerized with 5
mol % of sebacic acid (PBT/PBS5), IV: 0.92 dl/g, Tm: 217°C,
Ti catal yst content: 40 ppm, melt viscosity: 248 Pas
(280°C), 273 Pa-s (275°C), 303 Pa-s (270°C), 340 Pas
( 260°C)

A-3: pol ybutyl ene terephthal ate copol ymerized with 12
mol % of sebacic acid (PBT/PBS12), IV: 6. 95 dl/g, Tm:
204°C, Ti catalyst content: 40 ppm, melt viscosity: 251
Pa-s (280°C), 282 Pass (275°C), 305 Pas (270°C), 345 Pas
( 260°C)
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[ 0059]
Pol yester (B}

B-1: homopol yet hyl ene terephthal ate (PET), IV: 0.75
dl /g, Tm: 255°C, Ge catalyst content: 40 ppm, melt
viscosity: 285 Pa-s (280°C), 310 Pas (275°C), 333 Pa-s
(270°C), 375 Pa-s (260°C)

B- 2: homopol yet hyl ene terephthal ate (PET), 1V: 0.64
dl /g, Tm: 255°C, Sb catalyst content: 100 ppm, melt
viscosity: 237 Pass (280°C), 265 Pas (275°C), 291 Pa-s
(270°C), 336 Pa-s (260°C)

B- 3: pol yethyl ene terephthal ate copol ymerized with 5
mol % of isophthalic acid (PET/PEI5), IV: 0.81 dl/g, Tm:
233°C, Ge catalyst content: 100 ppm, melt viscosity: 320
Pa-s (280°C), 335 Pas (275°C}, 360 Pas (270°C}), 402 Pas
( 260°C)

B-4: pol yethyl ene terephthal ate copol ymerized with 8
mol % of isophthalic acid (PET/PEIS8), IV: 0.73 dl/g, Tm:
228°C, Ge catal yst content: 100 ppm, melt viscosity: 281
Pa-s (280°C), 302 Pass (275°C), 329 Pas (270°C}), 360 Pas
( 260°C)

B-5: pol yethyl ene terephthal ate copol ymerized with 12
mol % of isophthalic acid (PET/PEI12), IV: 0.65 dl/g, Tm:
219°C, Ge catal yst content: 100 ppm, melt viscosity: 241
Pa-s (280°C), 269 Pas (275°C), 293 Pas (270°C}), 325 Pas
( 260°C)

B-6: pol yethyl ene terephthal ate copol ymerized with
3.5 mol % of 1, 4-cyclohexane di methanol (PET/CHDM}, 1V:
0.78 dl /g, Tm: 240°C, Ge catal yst content: 40 ppm, melt
viscosity: 295 Pas (280°C), 322 Pas (275°C), 350 Pas
(270°C), 395 Pas (260°C)

[ 0060]
( Measurement met hod)
A. Measurement position of film
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Each of the physical properties of the film was
measured at the central part of a formed pol yester film
in the width direction.

[0061]

B. Melting point (Tm)

The mel ti ng poi nt was measured as foll ows using a
DSCB00C manufactured by Perkin Elmer, Inc. A polyester
filmin amount of 9 mg was held at a constant temperature
of 50°C for 1 minute, heated to 280°C at 300°C/min and
held at the constant temperature for 1 minute, rapidly
cool ed to 50°C at 300°C/min and held at the constant
temperature for 3 minutes to make the film into an
amor phous state, and then heated to 280°C at 20°C/mi nute
for the measurement.

[ 0062]

C. Crystallization index

The crystallization i ndex was measured as foll ows
usi ng a DSC8000 manufactured by Perkin Elmer, Inc. A
pol yester film in amount of 9 mg was held at a constant
temperature of 20°C for 1 minute and heated to 280°C at a
rate of 20°C/min to measure a heat of melting AHm and a
heat of crystallization during heating AHc. The
di fference ( AHm—AHc) was cal culated as the
crystallization index (J/g). Incidentally, in the case
where the mel ti ng peaks of the pol yester (A} and the
pol yester (B} were completely separated, the foll owing
was assumed: AHm=AH{Pol yester (A)}+AH{Pol yester (B}}. In
the case where the melti ng peaks of the polyester (A} and
the pol yester (B) were overl| apped even a |little, the
whol e heat of melting between the melting start
temperature of the pol yester (A) and the melting end
temperature of the pol yester (B) was assumed as AHm.

[ 0063]
D. Dry heat shrinkage rate
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After a polyester film was subjected to moisture
conditioning at 23°C, 50% RH for 2 hours, the pol yester
film was cut in the four directions consisting of a O°
direction as the film flow direction (MD} and at a 45°
direction, a 90° direction (TD}, and a 135° direction
cl ockwi se from MD, so as to coll ect samples having a
| ength of 100 mm in the measurement direction and a width
of 10 mm in the direction perpendicular to the
measurement direction (5 pieces in the respective
directions) (samples after moisture conditioning 1}.

The samples collected were exposed to dry air under
conditions at 160°C for 30 minutes, or at 200°C for 15
mi nutes, and then subjected to moisture conditioning in
an environment at 23°C, 50% RH for 2 hours (samples after
moi sture conditioning 2). The sample | ength was measured
after the moisture conditioning 1 and the moi sture
conditioning 2 to cal cul ate the dry heat shrinkage rate
based on the foll owi ng equation. The average of the
cal cul ated values of the 5 pieces was used.

Dry heat shrinkage rate (%)=[((Sample |l ength after
moi sture conditioning 1)-{Sample |length after moisture
conditioning 2))/(sample length after moisture
conditioning 1)]x100
[ 0064]

E. Thi ckness vari ati on

After the polyester film was subjected to moisture
conditioning in an environment at 23°C, 50% RH for 2
hours, total four straight lines L1 to L4 with a length
of 100 mm were drawn in each of the four directions
consisting of a 0° direction (a) as the film flow
direction (MD) and a 45° direction (b), a 90° direction
(TD) (c}, and a 135° direction (d} clockwise from MD, from
a central point A at an arbitrary position on the film as
shown in FIG. 1. The thickness was measured at 10 points
at 10 mm intervals from the central point on each of the
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straight lines, i.e., at 40 points in total, using a
t hi ckness gauge (HEI DENHAI N-METRC MT1287, manufactured by
Hei denhai n Co. )

| n the measurement values at the 40 points, the
maxi mum thi ckness is represented by T,.x, the minimum
thi ckness by Tmn, and the average thi ckness by Tawe. The
thi ckness variation was calculated from the fol | owi ng
equati on:

Thi ckness variation (%} =(ThnaxTnin}/ Tavex100
[ 0065]

F. Adhesi veness

A polyester film overlapping a tin-free steel plate
havi ng a thi ckness of 0.21 mm was supplied between a
metal roll heated to 180°C, 190°C or 200°C and a silicone
rubber roll such that the tin-free steel plate came in
contact with the metal roll and the polyester film came
in contact with the silicone rubber roll, and through
t hermobondi ng at a speed of 20 m/mi nute under a |i near
pressure of 4.9x104 N/m for 2 seconds and subsequent
cooling by immersion in iced water, a |ami nated metal
pl ate was obtai ned.

A |aminated metal plate was also obtained in the same
manner as descri bed above, except that the preset
temperature of the metal roll was controlled to 220°C and
the thermobondi ng ti me was changed to 1 second.

From a resulting | ami nated metal plate, 10 test
pieces in a strip form having a width of 18 mm (long side
in MD of film, short side in TD of film, ends not
| ami nated, and | ami nated part having a length of 8 ¢m or
more in MD) were cut out. Subsequently, an adhesive tape
specified in JIS Z-1522 was attached to the film surface
of the test piece for the measurement of the peel
strength thereof through a 180-degree peeling test at a
rate of 10 mm/mi nute using an autograph manufactured by
Shi madzu Corporation. In the case of a peel strength of
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2.9 N or more, it was observed that the peel interface of
the | ami nated metal plate moved from the pol yester
film/tin-free steel plate to film cutting resulting from
cohesive failure of the polyester film or tension in many
cases, so that the eval uation basis for adhesiveness in
the present invention was set to 2.9 N. Based on the
number of test pieces having a peel strength of 2.9 N or
more, the adhesi veness between the pol yester film and the
tin-free steel plate was evaluated. The number of test

pi eces having a peel strength of 2.9 N or more is
practically & or more, preferably 8 or more, more
preferably all of the 10.

[ 0066]

G. Adhesi veness after storage test (at 50°C for 3
mont hs)

The | ami nated metal plate obtained in F described
above was subjected to retort treatment at 120°C for 30
minutes and it was stored at 50°C for 3 months. Then,
from the | ami nated metal plate, 10 pieces of test pieces
in a strip form having a width of 18 mm (long side in MD
of film, short side in TD of film) were cut out and
subj ected to measurement of peel strength in the same
manner as in F descri bed above. The adhesi veness between
the pol yester film and the tin-free steel plate after the
storage test was eval uated based on the number of the
test pieces having a peel strength of 2.9 N or more in
the 10 test pieces in the same manner as in F described
above.

[ 0067]

H. Can-maki ng properties

The | ami nated metal plate obtained in F described
above was subjected to an amorphous treatment by heating
at 260°C for 30 seconds using a hot air oven and then
quenchi ng. The | ami nated metal plate through the
amor phous treatment was subjected to drawi ng and ironing
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using a die and punch at a rate of 80 strokes/minute into
a formed contai ner having a bottom di ameter of 65 mm and
a height of 250 mm, so that a 2-piece can was made

The resulting 2-piece can was subjected to retort
treatment at 120°C for 30 minutes, and then the internal
part of the can was filled with 1 mass% saline solution.
When a voltage of 6V was applied to the can body as
positive el ectrode, the current val ue was measured to
eval uate the can-making properti es based on the degree of
the defects of the polyester film. The more current flow
i ndi cates that the more defects are present. The maxi mum
current value is practically 5 mA or |ess, preferably 4
mA or less, more preferably 2.2 mA or |ess.
[ 0068]

| . Covering properties

I n the eval uation on the can-maki ng properties in H
descri bed above, after retort treatment at 120°C for 30
mi nutes, storage at 50°C for 3 months was performed.
After that, the current value was measured in the same
manner as in H. In the case of using as an inner surface
film, the maximum current value is practically 5 mA or
| ess, preferably 4 mA or |less, more preferably 2.2 mA or
| ess, after the storage test at 50°C for 3 months.
[ 006%]

] . Transparency

After a |l aminated metal plate was obtai ned by the
met hod described in F described above using a metal plate
printed in black (L-value: 14.0), a 2-piece can was made
by the method described in H. The L-value of a part
printed in black of the metal plate | aminated with an
outer surface film was measured using a colorimeter
(simplified spectrocol ori meter NF333, manufactured by
Ni ppon Denshoku | ndustries Co., Ltd., light source: F8,
visual angle: 10 degrees).
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With decrease in the L-value measured, the degree of
black col or increases, so that the outer surface film has
| ess i mpact on the printing appearance. With increase in
the L-value, the degree of black col or decreases, so that
the outer surface film whitened has bad effect on the
printi ng appearance.

| n practical use of a metal can composed of a metal
pl ate having an L-value of a part printed in bl ack of
14.0 | ami nated with an outer surface film, the L-value is
preferably | ess than 30, more preferably | ess than 20,
still more preferably less than 16.

[ 0070]

K. Taste and flavor retention properties

Using a | ami nated metal plate obtained by thermal
| ami nati on under conditions with a metal roll temperature
set at 200°C in the method F described above, a two-piece
can was obtai ned by the method H described above. The
two-pi ece can was filled with water and subjected to a
retort treatment at 120°C for 30 minutes. Assuming that
water filled in the two-piece can before the retort
treatment has no taste and no smell, the water in the
two-pi ece can after the retort treatment was subjected to
the foll owi ng 4-grade eval uation by 10 exami ners.

Excellent: All the 10 examiners feel no taste or
smel | of metal.

Good: 1 to 2 of the examiners feel taste or smell of

met al .

Fair: 3 to 4 of the examiners feel taste or smell of
met al .

Poor: 5 or more of the examiners feel taste or smel
of metal.
[ 0071]

L. Film-making properties
The film-making properties were subjected to the
fol |l owi ng 3-grade eval uation based on the ratio of the
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maxi mum val ue of devi ation in winding caused in 10000-m
winding with a tension of 500 N/m in a winding process at
a line speed of 150 m/min in film-making relative to the
whol e width of the winding roll.

Good: Less than 1% of the whole width of a winding

rol | .
Fair: 1 to 2% of the whole width of a winding roll.
Poor: More than 2% of the whole width of a winding
rol .
[0072]

M. Processability

The step of thermal |amination with a metal plate was
operated for 24 hours at a metal roll temperature of
200°C. The | ow-mol ecul ar wei ght pol ymer component in the
pol yester film contami nated a silicone rubber roll. The
silicone rubber roll was cleaned to remove the
contami nant attached to the silicone rubber rol
i mmedi ately before transferring to a polyester film. The
processability was subjected to the foll owi ng 3-grade
eval uation based on the number of times of the cleaning
of the silicone rubber roll.

Good: O to 1 time

Fair: 2 to 3 times

Poor: 4 times or more
[ 0073]

N. Melt viscosity

Four samples of vacuum-dried resin at 100°C for 10
hours were measured with a varied | oad under conditions
at temperature of 280°C, 275°C, 270°C and 260°C, with a
preheating time of 180 s using a flow tester (CFT-500,
manufactured by Shimadzu Corporation) with a nozzle
having a diameter of 0.5 mm and a |length of 2.0 mm
attached. From the resulting shear rate-melt viscosity
curve, the apparent melt viscosity at a shear rate of
1000 s-1 was determined.
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[0074]

0. Slip property

According to JIS K7125, a | ami nated metal plate
obtai ned by thermal |amination of a polyester film and a
metal plate at 200°C and subsequent amorphous treatment
was subjected to moisture conditioning in an environment
at 23°C and 50% RH for 2 hours, and then a smooth metal
jig having a surface area of 63 mm by 63 mm and a mass of
200 g was slid on the film under the same temperature and
humi dity conditions to measure the dynamic friction
coefficient.
[ 0075]
Example 1

A mi xture of dry-blended 60 parts by mass of the
pol yester (A-1), 40 parts by mass of the pol yester (B-1),
and 0. 08 mass% of aggl omerated silica having an average
particle size of 2.5 um was extruded into a single-layer

sheet form at 275°C for a retention time of 8 minutes
usi ng an extruder having a T-die (space between discharge

ports: 1.9 mm), and solidified by quenching to obtain an
unstretched sheet such that the film after stretchi ng had
a thickness of 12 um.

Next, the resulting unstretched sheet was
successively stretched by biaxial stretching. First, a
first-stage MD stretching was performed at a
magni fi cation of 1.15 and then a second-stage MD
stretching was continuously performed at a magni fication
of 3.00 to have an MD stretching magnification (X) of
3.45 by a longitudinal stretching machine. The stretching
temperature was 70°C in both the first-stage MD stretching
and the second-stage MD stretching. Further, the ends of
the MD-stretched film were gripped by clips of a tenter-
tvpe transverse stretchi ng machi ne and stretched to have
a TD stretching magnification (Y} of 3.70. As a result of
these stretchings, the stretching magnification ratio
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(X/Y} was 0.93 and the area magnification (XxY) was
12.77.

Next, after subjected to a heat relaxation treatment
at a heat rel axation temperature controlled to 160°C with
a relaxation rate in TD controlled to 5. 0% for 4 seconds,
the film was cooled to room temperature and wound into a
roll form to obtain a polyester film having a thickness
of 12 um.

[0076]
Examples 2 to 43 and Comparative Examples 1 to 17

A polyester film having a thickness of 12 um was
obtained in the same manner as in Example 1, except that
the types of the polyester (A) and the pol yester (B), the
mass rati o between them, and conditions in the sheet
forming step, the number of constituent | ayers,
conditions in the stretching step and the heat rel axation
step were changed as shown in Tables 1, 4 and 7.

| nci dentally, in Examples 35 to 38, an unstretched
sheet having multiple |layers was formed by an extrusion
met hod using a multi-|ayer feed bl ock.

| n Examples 34 to 38, a |layer containing a
pol yet hyl ene wax (BEP&43, manufactured by Sumi ka Col or
Co., Ltd., weight average mol ecul ar wei ght: 17500) was
provided as a | ow-mol ecul ar wei ght polymer at a ratio of
1.5 mass% relative to the total amount of the pol yester
(A) and the pol yester (B). The |ayer contai ning
pol yet hyl ene wax was disposed as a second layer in a film
havi ng 2-1ayer structure in Example 35, as a second |ayer
and a third layer in a film having 4-1ayer structure in
Example 36, as a third layer in a film having 5-1ayer
structure in Example 37, and as a fifth |ayer and a sixth
| ayer in a film having 10-1ayer structure in Example 38,
respectively.

| n Exampl e 35, the measurement of the dynamic
friction coefficient was performed using the |ayer
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contai ning the | ow-mol ecul ar wei ght pol ymer as the
measur ement surface.
[0077]

The characteristics of the resulting pol yester films
are shown in Tables 1 to 9.
[ 0078]
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The pol yester film obtained in each of Examples 1 to
43 had a mass rati o between the pol yester (A) composed
mai nl y of pol ybutyl ene terephthal ate and the pol yester
(B) composed mainly of pol yethyl ene terephthalate, dry
heat shrinkage rates in four directions, a difference
between the maxi mum val ue and the mi ni mum val ue of dry
heat shrinkage rates in four directions, a thickness
variation, and a crystallization index in the ranges
specified in the present invention, enabling thermal
| ami nation in a wide temperature range, and having
excel |l ent adhesi veness to a metal plate, excellent can-
maki ng properties and excell ent transparency after can-
maki ng. Further, the pol yester film had excell ent taste
and flavor retention properties, excellent adhesiveness
to a metal plate even stored for a |ong period of time
after retort treatment and also excell ent covering
properties.

| n particular, the films in Examples 2, 23, 25 and 29
subjected to MD stretching in 3 stages had i mproved
thi ckness variation in comparison with the films in
Examples 1, 22, 24 and 28 subjected to 2-stage MD
stretching, so that the adhesi veness, can-making
properties and covering properties were further improved
before and after storage.

The film in Example 13 had the most suitable
conditions of the stretching magnification ratio and the
area magnification for use as an outer surface film, so
that the transparency after can-making required for an
outer surface film of a metal can was the hi ghest.

The film in Example 6 had the most suitable
conditions of the stretching magnification ratio and the
area magnification for use as an inner surface film, so
that the covering properties in long-term storage after
retort treatment required for an inner surface film of a
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metal can were the highest without increase in faults
even in long-term storage after retort treatment.

As shown in comparison of Examples 1, and 34 to 38,
in lamination with a metal plate at high temperature, the
pol yester film had more excellent thermal |amination
properties with a metal plate and adhesi veness at | ater
time as the number of constituent | ayers decreased.

As shown in comparison of Examples 17 to 21, the
pol yester film obtained in Example 19 was heat-treated at
a most suitable temperature, so that the dry heat
shri nkage rate in heat treatment at 160°C for 30 minutes
or at 200°C for 15 minutes was in the most preferable
range, resulting in excellent thermal |amination
properties with a metal plate and adhesi veness at | ater
time.

For example, as shown in comparison of Examples 8, 26
and 43, the pol yester film containing a copol ymeri zed
pol yet hyl ene terephthal ate as pol yester (B) had excell ent
thermal |ami nation properties in a | ow temperature range
and hel d high adhesi veness even in the case where the
thi ckness variation was | arge.

[ 0088]

I n contrast, the films in Comparative Examples 1 and
2 had a proportion of the pol yester (A} in the total mass
of the pol yester (A} and the pol yester (B) of more than
70 mass%, so that the covering properties in long-term
storage after retort treatment and the transparency after
can- maki ng were poor. The film in Comparative Example 1
had al so poor adhesiveness in |long-term storage after
retort treatment.

The films in Comparative Examples 3 to 6 had a
proportion of the polyester (B) of more than 45 mass%, so
that the transparency after can-making was |ow, and the
covering properties in |long-term storage after retort
treatment were poor. The film in Comparative Example 6
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had poor adhesi veness between the film and a metal plate
in |amination with a metal plate at |ow temperature.

The film in Comparati ve Example 11 subjected to one-
stage MD stretching had a thickness variation exceeding
the range specified in the present invention, so that the
adhesi veness was poor in thermal |amination at | ow
temperature, and the can-maki ng properties, the covering
properties and the transparency were poor in thermal
| ami nation not only at |ow temperature but al so at high
temperature.

The films in Comparative Examples 7, 10 and 14 had a
stretching magnification ratio not satisfying the range
specified in the present invention, so that the dry heat
shri nkage rate exceeded the range specified in the
present invention, and the difference between the maxi mum
val ue and the mi ni mum val ue of the dry heat shrinkage
rate was not able to satisfy the range specified in the
present invention. As a result, in the case of high
thermal | ami nati on temperature, the films were poor in
adhesi veness, can-maki ng properties, covering properties,
and transparency after can-maki ng.

The films in Comparative Examples 8 to 9 and 12 to
13, not only the stretching magnification ratio but also
the area magnification did not satisfy the range
specified in the present invention, so that not only the
di fference between the maximum val ue and the mi ni mum
val ue of the dry heat shrinkage rate but also the dry
heat shrinkage rates in four directions were not able to
satisfy the range specified in the present invention in
some cases. As a result, the films were poor in
adhesi veness, can-maki ng properties, covering properties,
and transparency after can-maki ng.

The film in Comparati ve Example 15 had an area
magni fi cation | ess than the range specified in the
present invention, and a thickness variation more than
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the range specified in the present invention, so that in
thermal |amination at |low temperature, the film was poor
i n adhesi veness, can-maki ng properties, covering
properties, and transparency after can-making.

The film in Comparati ve Example 16 had an area
magni fi cati on more than the range specified in the
present invention, so that the difference between the
maxi mum val ue and the mi ni mum val ue of the dry heat
shri nkage rate was more than the range specified in the
present invention. As a result, in thermal |amination at
hi gh temperature, the film was poor in adhesiveness, can-
maki ng properties, covering properties, and transparency
after can-making.

The film obtained by MD stretching performed in one
stage in Comparative Examples 17 had a thi ckness
variation out of the range specified in the present
i nvention, so that the adhesi veness was poor in thermal
| ami nation at | ow temperature, can-making properties and
coveri ng properties were poor even in thermal |amination
at high temperature as well as at | ow temperature, and
transparency was poor. Further, the film had a
crystallization index not satisfying the range specified
in the present invention, so that the taste and fl avor
retention properti es were poor.

The film in Comparati ve Examples 8 to 10, and 12 to
14 had a poor adhesiveness to a metal plate after thermal
| ami nation at 200°C, and peeled off the metal plate due to
shri nkage in amorphous treatment, so that evaluati on on
slip properties after amorphous treatment was
unavai | abl e.

CA 03140179 2021-11-30
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[ Document Name] Cl aims
[Claim 1]

A polyester film comprising a pol yester (A) composed
mai nl y of pol ybutyl ene terephthal ate and a pol yester (B}
composed mai nly of pol yethyl ene terephthal ate,
wherein a mass ratio (A/B} between the pol yesters (A} and
(B) is 70/30 to 55/45,

a dry heat shrinkage rate (B) through heat treatment at
200°C for 15 minutes is 35% or less in any of four
directions on a film surface consisting of a 0° direction
as an arbitrary direction, and a 45° direction, a 90°
direction and a 135° direction clockwise from the 0°
direction, and a difference between a maxi mum value and a
mi ni mum val ue of these dry heat shrinkage rates is 5% or
| ess,

a thickness variation calculated from the foll owing
equation in the four directions is 10% or |ess:

Thi ckness variation (%) =(Tmnax—Tmin}/ Tavex100

Thnax: maxi mum thi ckness in four directions of
pol yester film

Twin: minimum thickness in four directions of
pol yester film

Tave: average thickness in four directions of
pol yester film,
and a crystallization index shown in DSC measurement is
25 to 55 ) /g.

[Claim 2]

The pol yester film according to claim 1, wherein the
pol yester film has melting points in the range of 200 to
223°C and in the range of 225 to 256°C.

[Claim 3]

The pol yester film according to claim 1l or 2, wherein
the film has a dry heat shrinkage rate (B) through heat
treatment at 200°C for 15 minutes of 5% or more in any of
four directions on a film surface consisting of a 0°
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direction as an arbitrary direction, and a 45° direction,
a 90° direction and a 135° directi on cl ockwi se from the 0°
directi on.

[Claim 4]

The pol yester film according to any of claims 1 to 3,
wherein the film has a dry heat shrinkage rate (A)
through heat treatment at 160°C for 30 minutes of 3 to 20%
in any of four directions on a film surface consisting of
a 0° direction as an arbitrary direction, and a 45°
direction, a 90° direction and a 135° direction cl ockwise
from the 0° direction.

[Claim 5]

A method for producing the polyester film of any of
claims 1 to 4, comprising stretching an unstretched sheet
ina flow direction of the sheet (MD stretching) and then
stretching the same in a width direction (TD stretching),

wherein the MD stretching is performed in two or more
stages such that the MD stretchi ng magnification (X)
represented by a product of stretching magnifications in
the respecti ve stages in the MD stretching and the TD
stretching magnification (Y) satisfy the fol |l owi ng
condi ti ons:

a stretching magnification ratio (X/Y) of 0.82 to
1.10, and

an area magnification (XxY) of 12.00 to 16.00.

[Claim ©]

The method for producing a pol yester film according
to claim 5, wherein in the MD stretching, the stretching
magnification (Xn41) in a (n+l)-th stage is higher than
the stretchi ng magnification (X,) in an n-th stage.

[Claim 7]

The method for producing a pol yester film accordi ng
to claim 5 or 6, wherein at the temperature during
extrusion into an unstretched sheet, the pol yester (A}
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and the polyester (B) for use have a difference in melt
viscosity of 65 Pas or |ess
[Claim 8]

A polvyester film for lamination on a metal plate,
compri sing the pol yester film of any of claims 1 to 4.
[Claim 9]

A polyester film for lamination on a metal can,
compri sing the pol yester film of any of claims 1 to 4.
[Claim 10]

The pol yester film for | amination on a metal can
according to claim 9, wherein the polyester filmis used
for |amination on an inner surface of the metal can.
[Claim 11]

The pol yester film for | ami nation on a metal can
according to claim 9, wherein the polyester filmis used
for |lamination on an outer surface of the metal can.
[Claim 12]

A | ami nated metal plate comprising the pol yester film
for Iamination on a metal plate of claim 8 | ami nated on
the metal plate.

[Claim 13]

A metal container obtained by forming the | ami nated

metal plate of claim 12.
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