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DESCRIPTION

Technical Field

[0001] The present invention relates to a resin-coated metal sheet used for can bodies and covers of food cans.

Background Art

[0002] In general, metal sheets of tin-free steel (TFS) and aluminum used for food cans are painted. The painting method has the problem of
complicating a baking step, requiring much treatment time, and discharging a large amount of solvent. In order to resolve the problem, resin-coated
metal sheets including thermoplastic resin films fused to the metal sheets under heating have been developed and now industrially used mainly as raw
materials for beverage cans.

[0003] However, when a general resin-coated metal sheet is used for food cans, there occurs the problem that the contents strongly adhere to the inner
surface of a vessel and thus cannot be easily taken out. This problem is closely related to consumer eagerness to buy and is thus a very important
problem in maintaining consumer eagerness to buy. However, for conventional resin-coated metal sheets for containers, there are very few
investigations of improvement in the ease of release of contents.

[0004] In Japanese Unexamined Patent Application Publication No. 2001-328204, the inventors have previously proposed, as a measure for improving
the content release property, a metal plate laminated with a polyester resin containing specified wax.

[0005] This technique can secure a high property for high-fat contents with low adhesiveness, such as meat, eggs, hydrocarbon, or mixtures thereof,
and can produce a certain result.

[0006] However, for contents with a high protein content, such as luncheon meat and tuna, the excellent content release property cannot be sufficiently
secured because of high adhesiveness.

[0007] EP 1 270 201 A2 describes a resin-coated seamless can formed of a resin-coated metal sheet which is produced by coating a polyester resin
layer containing polyethylene terephthalate on a surface of a metal substrate, wherein the density of the polyester resin layer at the can inner-surface
side is equal to or more than 1.36 at an upper portion of the can barrel portion.

[0008] EP 1 380 413 A1 describes a film-laminated metal sheet for container comprising resin films each containing polyester as a main component on
both surfaces, wherein a polarity force component vsh of a surface free energy of a surface of the resin film that is to be positioned on an inner surface

side of the container after formation of the container and that is to be in contact with a content is 4 x 10-3 NNmor less.

[0009] EP 1 149 772 A2 describes a resin-coated seamless can formed of a resin-coated metal plate having substantially unoriented two layers
including a surface layer and a lower layer serving as a resin layer on the inner surface side of the can, wherein the surface layer comprises a
polyethylene terephthalatefisophthalate containing an isophthalic acid in an amount of 3 to 13 mol% and having an intrinsic viscosity [n] of not smaller
than 0.7, and the lower layer comprises a polyethylene terephthalate/isophthalate containing the isophthalic acid in an amount of from 8 to 25 mol%,
which is larger than that of the surface layer, and having an intrinsic viscosity [n] of not smaller than 0.7, the resin layer of the upper part of the can on
the inner surface side satisfying a specifically defined infrared absorption intensity.

[0010] EP 0 807 517 A2 describes a laminate for can-making comprising a metal sheet and a thermoplastic resin layer provided on the surface of the
metal sheet. The thermoplastic resin layer comprises a laminate film layer comprising a polyester-base resin intermediate layer containing 10 wt% or
more of coloring agent particles, a polyester-base resin outer surface layer and a polyester-base resin backing layer. The outer surface layer and the
backing layer each contain the coloring agent particles in an amount of 20 wt% or less and in an amount of less than that contained in the intermediate
layer.

[0011] EP 0 987 100 A2 describes a degradable laminated body which comprises a biodegradable resin layer consisting essentially of a biodegradable
polyester resin composition containing 100 parts by weight of an aliphatic polyester resin and 1-200 parts by weight of a polylactone resin, and a metallic
thin layer which is laminated with at least one surface of the biodegradable resin layer.

[0012] The present invention has been achieved for solving the above-mentioned problem, and an object of the present invention is to provide a resin-
coated metal sheet for containers which has the excellent release property for contents with a high protein content.

Disclosure of Invention

[0013] The present invention provides a resin-coated metal sheet comprising resin layers formed on both surfaces thereof and composed of a
polyester as a main component, characterized in that the resin layer covering the inner surface of a container after the formation thereof has an
interfacial free energy with water of 30 mN/m or more, and the resin layers composed of polyester as the main component contain 10 to 40 mass % of a
fatty acid amide, and the fatty acid amide is ethylene bis-stearic acid amide.

[0014] The resin-coated metal sheet preferably includes another polyester resin layer formed between the metal sheet and each of the resin layers
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composed of polyester as the main component.

[0015] In the resin-coated metal sheet, the resin covering the outer surface of a container after the formation thereof preferably has a surface free
energy of 25 mN'm or more.

Brief Description of the Drawings

[0016] Fig. 1 is a drawing showing a principal portion of an apparatus for laminating a metal sheet (Example 1).

Best Mode for Carrying Out the Invention

[0017] The present invention will be described in detail below.

[0018] First, as a metal sheet used in the present invention, an aluminum sheet and a soft steel sheet which are widely used as can materials can be
used. In particular, a surface-treated steel sheet (so-called TFS) having a two-layer film including a lower chromium metal layer and an upper chromium
hydroxide layer is optimum.

[0019] The deposits of the chromium metal layer and the chromium hydroxide layer of TFS are not particularly limited. However, from the viewpoint of
adhesiveness and corrosion resistance after processing, the deposits of the chromium metal layer and the chromium hydroxide layer are preferably in

the ranges of 70 to 200 mg/m2 and 10 to 30 mg/m2, respectively, in terms of Cr.

[0020] In the present invention, both surfaces of the metal sheet are coated with a resin to form a resin-coated metal sheet. The coating resin will be
described in detail later.

[0021] Further, after the resin-coated metal sheet is formed in a container, the interfacial free energy with water of the resin layer surface to be
positioned on the inner surface of the container is specified to 30 mN'm or more. This specification is the most important requirement of the present
invention and can secure the excellent release property for contents such as luncheon meat and tuna. Although the detailed mechanism of this
phenomenon is unknown, the following mechanism can be estimated.

[0022] Since a protein has many polar groups, hydrogen bonds to a rein easily occur and the adhesion of lipid also occurs starting from the protein
adhering to the resin surface, thereby causing strong adhesiveness.

[0023] When the interfacial free energy with water of the surface of a resin layer is increased to a predetermined value or more, an oil film (thin film of
oil) can be stably present at the interface between contents and the resin layer.

[0024] When the interfacial free energy is controlled in the range of 30 mN/'m or more, the excellent release property can be obtained for not only
protein-rich contents, such as luncheon meat, but also other contents. Although the detailed reason for this is not known, this is possibly due to the fact
that fat as a component of contents forms an oil film at the interface between the resin layer and the contents.

[0025] In order to the further excellent content release property, the interfacial free energy with water is preferably 40 mN/m or more and more
preferably 45 mN/m or more.

[0026] A protein in contents is thermally denatured by retort treatment. The retort treatment is a heat treatment of a can filled with contents with a high-
temperature steam in order to sterilize the contents. In the thermally denatured protein, the high-order structure is destroyed to change the configuration
of hydrophilic groups and hydrophobic groups in its molecule, and the hydrophilic groups are mostly distributed on the surface of the protein. Therefore,
a protein after retort treatment is in a state in which it more easily adheres to a resin surface composed of polyester as a main component. Thus, it is
necessary that the innerside resin surface composed of polyester as the main component specified in the present invention maintains the interfacial free
energy after the retort treatment.

[0027] In the resin-coated metal sheet of the present invention, the interfacial free energy with water of the surface of the resin layer immediately after
the formation of the resin layer on the metal sheet may be less than 30 mN/m as long as the interfacial free energy of the resin on the inner surface of a
container after the formation thereof is 30 mN/m or more. For example, even when the interfacial free energy is changed by surface modification due to
heating in printing or retort treatment, the excellent content release property is exhibited as long as the resin layer is within the range specified in the
present invention.

[0028] A technique for controlling the interfacial free energy with water of the resin layer composed of polyester as the main component to 30 mN/m or
more, a technique of introducing hydrophobic groups (referred to as “lipophilic groups") such as -CH groups into the surface of the resin layer is
preferred. In particular, it is effective to add a fatty acid amide with a long chain structure to a polyester resin. Since a fatty acid amide is arranged so
that a hydrophobic group is directed to air, the surface of polyester resin is enriched with hydrophobic groups, and hydrophilic groups are directed to the
inside of the polyester resin.

[0029] As a result, the surface of the polyester resin is hydrophobized (lipophilized) and hydrophobic groups are fixed to the resin surface. Thus, it can
be expected to stably maintain the excellent interfacial free energy with water.

[0030] The fatty acid amide preferably has a melting point of 120°C or more and more preferably 130°C or more. Therefore, the fatty acid amide can be
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present on the surface of the polyester resin even in retort sterilization for a long time.
[0031] In the present invention, the fatty acid amide is ethylene bis-stearic acid amide in view of heat resistance and food safety.

[0032] The amount of the ethylene bis-stearic acid amide added in the present invention is 10 to 40 mass %, and preferably 10 to 25 mass % relative to
100 parts by weight of the resin layer composed of polyester as the main component. When the amount of the ethylene bis-stearic acid amide added is
10 mass % or more, the presence density of hydrophobic groups in the surface of the resin layer is sufficient, and thus the intended interfacial free
energy with water can be obtained. On the other hand, the amount of 40 mass % or less is advantageous for fixing the ethylene bis-stearic acid amide
on the surface of the polyester resin. When the ethylene bis-stearic acid amide is fixed on the surface, the following transfer preventing effect can be
expected.

[0033] Since the resin-coated metal sheet of the present invention is transported and stored in a coiled form, the resin surfaces to be positioned on the
inner surface and the outer surface of a container after the formation thereof are compressed over a long time. When an additive present on the resin
surfaces is not sufficiently fixed to the surfaces, the additives in the resin surfaces transfer to each other, and the surface conditions may be significantly
changed.

[0034] If the ethylene bis-stearic acid amide is fixed to the surfaces, the ethylene bis-stearic acid amide does not transfer to the surface to be positioned
on the outer surface of the container after the formation thereof. Therefore, the surface free energy of the surface to be positioned on the outer surface
of a container after the formation thereof can be maintained in the range specified in the present invention.

[0035] Each of the resin layers used in the present invention is preferably a multilayer. Of course, in the case of a multilayer structure, it is necessary
that the surface of the polyester resin layer as the upper layer in contact with contents has an interfacial free energy with water of 30 mN'm or more.

[0036] In the polyester rein layers of the multilayer structure, at least the polyester resin layer as the upper layer preferably has a softening point of
130°C or more according to JIS K2425. The retort sterilization treatment for food cans requires 1 hour or more at a high temperature of 120°C or more,
and thus the resin layers preferably have heat resistance at over 120°C. The glass transition temperature is preferably 30°C or more. This is because in
storage and transport of the resin-coated metal sheet, the sheet may be held at a temperature of about 30°C for a long time.

[0037] The polyester resin is represented by polyethylene terephthalate composed of terephthalic acid as a carboxylic acid component and ethylene
glycol as a glycol component. However, a copolymer resin may be used, in which the components of polyethylene terephthalate are partially substituted
by another carboxylic acid component such as isophthalic acid, phthalic acid, naphthalenedicarboxylic acid, or adipic cid, and another glycol component
such as diethylene glycol, propylene glycol, butanediol, or neopentyl glycol.

[0038] The weight-average molecular weight of the polyester resin of the present invention is preferably 5,000 to 40,000 and particularly preferably
10,000 to 30,000. As the acid component of a copolymer, isophthalic acid is preferred because of its high transparency and tear strength and excellent
safety. In particular, a polyethylene terephthalate copolymer copolymerized with isophthalic acid at a ratio of 22 mol% or less is particularly preferred.
When the degree of copolymerization of isophthalic acid is 22 mol or less, the heat resistance of the resin layers can be easily maintained, and thus the
copolymer is advantageous in heating for retort treatment.

[0039] The thickness of the polyester resin layers of the present invention is preferably 2 pm to 100 pm, more preferably 8 pm to 50 pm, and
particularly preferably 10 ymto 25 um. In the multilayer structure, the thickness of the polyester resin layer as the upper layer is preferably in the range
of 0.5 pmto 5.0 pm and more preferably 0.5 pmto 1.5 pm.

[0040] In the present invention, the surface of the resin layer to be positioned on the outer surface of a container formed from the resin-coated metal
sheet preferably has a surface free energy of 25 mN/m or more. This is because since a trade name or trademark is generally printed on the outer
surface of a container, the outer surface preferably has higher ink wettability. As the resin layer having such a surface free energy value, a resin
composed of polyester as a main component can be used. The resin composed of polyester as a main component is a resin containing 50 mass % or
more of polyester. Examples of the resin other than the polyester include polyolefins.

[0041] Further, in the present invention, when a color pigment is added to the resin layer composed of polyester as a main component and to be
positioned on the outer surface of a container, the metal sheet used as a base can be shielded, thereby imparting various color tones peculiar to the
resin. For example, the metallic luster of the base can be shielded by adding a white pigment, and a printed surface can be make clear, thereby
obtaining a good appearance.

[0042] The pigment added can preferably exhibit an excellent graphical design function after the formation of a container. From this viewpoint, an
inorganic pigment such as titanium dioxide and an organic pigment such as isoindolinone can be used. These pigments have high tinting strength and
are rich in ductility, and are thus preferred because the excellent graphical design function can be secured after the formation of a container.

[0043] In particular, for the resin layer to be positioned on the outer surface of a container after the formation thereof as specified in the present
invention, titanium oxide is preferably used.

[0044] When each of the resin layers specified in the present invention has a multilayer structure, the pigment is added to at lease one layer and
preferably added to the resin layer other than the uppermost layer.

[0045] Although the amount of the pigment added is not particularly specified, the amount is preferably in the range of less than 30 mass % because
when the content in the resin layer is 30 mass % or more, generally, coverage is saturated to cause economic disadvantage. The amount of the pigment
added is the ratio to the resin layer to which the pigment is added.
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[0046] Next, the production method will be described.

[0047] The resin layer composed of polyester as the main component may be a non-oriented layer formed by, for example, a direct lamination method.
However, the resin layer is preferably a biaxially stretched film laminated on the metal sheet because impact resistance and corrosion resistance are
improved.

[0048] As the method for forming the multilayer structure, a plurality of resin layers is co-extruded and laminated directly on the metal sheet by the
direct lamination method, or a polyester film with a multilayer structure may be fused to the metal sheet.

[0049] Examples of a method of adding a fatty acid amide to the polyester resin include a method in which a fatty acid amide is added to the polyester
rein in a melt state, and the resulting mixture is kneaded in an extruder and then melt-extruded to form a resin film on the metal sheet, and a method in
which a coating solution containing a fatty acid amide is applied during or after the formation of a polyester film to form a polyester resin layer containing
a fatty acid amide as the uppermost layer. In view of the object of application of the present invention, the latter method is preferred.

[0050] In particular, a method of applying the coating solution during or after the formation of a biaxially stretched polyester film and then drying the
coating solution by heating to form a coating film is preferred. When the coating solution is applied during the formation of the film, the coating solution is
preferably applied immediately after drum casting or immediately after longitudinal stretching after drum casting. Also, the coating solution is preferably
applied to the biaxially stretched polyester film by gravure roll coating, and the preferred conditions for drying after the coating solution is applied include
80°C to 170°C and 20 to 180 seconds and particularly 80°C to 120°C and 60 to 120 seconds.

[0051] Next, the method of laminating the film on the metal sheet by a heat fusion method to produce the resin-coated metal sheet will be described. For
example, the present invention can use a method of heating the metal sheet to a temperature higher than the melting point of the film and then contact-
fusing resin films to both surfaces of the metal sheet using a pressure bonding roll (also referred to as a "lamination roll" hereinafter).

[0052] The lamination conditions are appropriately determined so as to obtain the resin layers specified in the present invention. For example, it is
preferred that the temperature of the metal sheet at the start of lamination is at least the melting point of the films, and the contact time of the films at the
melting point thereof during lamination is in the range of 1 to 10 msec. In order to achieve the temperature and contact time, lamination at a high speed
and cooling during bonding are required.

[0053] The pressure for lamination is not particularly specified, but the surface pressure is preferably 9.8 to 294 Nem? (1 to 30 kgf/cm 2) The surface

pressure of 9.8 N/cm? or more permits the achievement of sufficient adhesiveness. The surface pressure of 294 Nm? or less allows the equipment used
to have low strength and is thus economical.

EXAMPLE 1

[0054] An example of the present invention will be described below.

[0055] A cold-rolled steel sheet having a thickness of 0.18 mm and a width of 977 mm was annealed, temper-rolled, degreased, pickled, an then plated

with chromium to produce a chromium-plated steel sheet (TFS). The chromium plating was performed in a chromium plating bath containing CrO3, F-,

and SO42', followed by intermediate rinsing and then electrolysis with a chemical conversion solution containing CrO3 and F". In this treatment, the
electrolytic conditions (current density, electric quantity, etc.) were controlled to control the deposits of chromium metal and chromium hydroxide to 120

mg/m2 and 15 mg/m2, respectively, in terms of Cr.

[0056] Next, the chromium-plated steel sheet 1 was heated with a metal band heating device 2 using a metal band laminator 2 shown in Fig. 1. Then,
each of the various resins 4a shown in Tables 1-1 and 1-2 was laminated (fused) on one of the surfaces of the chromium-plated steel sheet 1 using a
lamination roll 3 to form a resin layer to be positioned on the inner surface of a container after the formation thereof. Further, each of the various resins
4b shown in Tables 2-1 and 2-2 was laminated (fused) on the other surface of the chromium-plated steel sheet 1 to form a resin layer to be positioned
on the outer surface of a container after the formation thereof. Then, the metal sheet was cooled with water in a metal band cooling device 5 to produce
a resin-coated metal sheet.

[0057] The lamination roll 3 was an internal water-cooling type in which cooling water was forcedly circulated during lamination. In laminating the resin
films on the metal sheet, the time during which the film temperature at the interface with the metal sheet was higher than the melting point of the films was
within the range of 1 to 20 msec.

[0058] Now, the method of producing the films is described. A polyester resin produced by copolymerizing ethylene glycol as a diol component and
terephthalic acid and/or isophthalic acid as a dicarboxylic acid component at each of the ratios shown in Tables 1-1, 1-2, 2-1, and 2-2 was dried, melted,
extruded, and then solidified by cooling on a cooling drum to prepare an unstreched film. Then, the unstreched was biaxially stretched and heat-fixed to
prepare a biaxally stretched polyester film.

[0059] Then, the resulting resin composed of polyester resin as a main component, a fatty acid amide, and other additives at each of the weight ratios
shown in Tables 1-1, 1-2, 2-1, and 2-2 were added to a mixed solvent containing toluene and methyl ethyl ketone to prepare a coating solution. The
resulting coating solution was applied, with a roll coater, on one of the surfaces of the polyester to be positioned on the inner surface of a container after
the formation thereof, and then dried. In this step, the thickness of the resin layer after drying was also controlled. The drying temperature was in the
range of 80°C to 120°C.
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[0060] The characteristics of the resin-coated metal sheet and the resin layer formed on the metal sheet produced by the above-described method
were measured and evaluated by the following methods (1) to (6). The obtained results are shown in Table 4.

(1) Interfacial free energy with water

[0061] When a liquid is added dropwise on the resin surface to be positioned on the inner surface of a container formed from the resin-coated metal
sheet, the following relation is satisfied:

71 {1+cos@) /2* (y1")/?

= (ys?) M2k (y18) 112/ (q1M) M2 4 (ysh) 112

wherein 0 is the contact angle, vsd is the dispersion force component of surface free energy of the inner surface resin, vsh is the polar component

thereof, yl is the surface free energy of the liquid, vId is the dispersion force component of surface free energy of the liquid, and vIh is the polar
component thereof.

[0062] The static contact angle of water with the resin layer surface was determined (humidity: 55 to 65%, temperature 20°C) before and after retort
treatment (130°C, 90 minutes) using five liquids (water, glycerol, formamide, ethylene glycol, and diethylene glycol) with the known surface free energies

(known yl, vlh, and vld) and a contact angle meter (Kyowa Interface Science Co., Ltd. CA-D model).

[0063] The contact angle measured for each of the five liquids and yl, vIh , and vId of each liquid were substituted into the above relational equation to

determine vsd, and vsh, and ys by a least-square method.

[0064] Then, the interfacial free energy lewith water of the resin layer surface is determined by the following relational equation:
7= ys e - 2% (ysP®) - 2% (ysPrpl)
wherein yw, th, and \(vs/j are surface free energies of water.

[0065] The resin-coated metal sheet was measured in a state immediately before filling of contents. For example, in application to a printed can, after a
container was formed after printing and then heat treatment, a flat portion suitable for measurement, such as the container bottom, was subjected to
measurement. The values of surface free energies of the five liquids used in measurement are shown in Table 3.

(2) Surface free energy

[0066] When a liquid is added dropwise on the resin surface to be positioned on the outer surface of a container formed from the resin-coated metal
sheet, the following relation is satisfied:

Y1 (1+cos®) /2* (y1*) /2

= (ysh) VB (1) V27 (M) 172 4 (ysh) 1/2

wherein 0 is the contact angle, vsd is the dispersion force component of surface free energy of the outer surface resin, vsh is the polar component

thereof, yl is the surface free energy of the liquid, \/Id is the dispersion force component of surface free energy of the liquid, and vIh is the polar
component thereof.

[0067] The static contact angle of water with the resin layer surface was determined (humidity: 55 to 65%, temperature 20°C) before and after retort
treatment (130°C, 90 minutes) using five liquids (water, glycerol, formamide, ethylene glycol, and diethylene glycol) with the known surface free energies

(known yl, vlh, and vld) and a contact angle meter (Kyowa Interface Science Co., Itd. CA-D model).

[0068] The contact angle © measured for each of the five liquids and yl, vlh, and \(Id of each liquid were substituted into the above relational equation to

determine vsd and vsh by a least-square method and calculate ys (= vsd + vsh).

(3) Content release property

[0069] The laminated metal sheet was formed into a cup with a blank diameter of 100 mm and a drawing ratio (diameter before forming/diameter after
forming) of 1.88 using a draw forming machine. Then, the cup was filled with cured meat for luncheon meat (protein ratio in solid: 50% or more), and a
cover was seamed, followed by retort treatment (130°C, 90 minutes). Then, the cover was removed, and the contents were removed by reversing the
cup to observe the degree of the contents remaining in the cup and evaluate the ease of release of the contents.

(Mark)

[0070]

O: The contents can be removed by simply reversing the cup (without shaking with the hand), and substantially no adhesion is observed with the eyes
on the inner surface of the cup after the content removal.

A: Although the contents remain in the cup when the cup is simply reversed, the contents can be removed by shaking the cup (shaking with the hand),
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and substantially no adhesion is observed with the eyes on the inner surface of the cup after the content removal.

x: The contents cannot be easily removed only by shaking the cup vertically (shaking with the hand), and the adhesion is clearly observed with the eyes
on the inner surface of the cup after the contents are forcedly removed by extremely rapidly shaking the cup or the contents are forcedly removed using
a tool such as a spoon or the like.

(4) Formability

[0071] After wax was applied on the coated metal sheet, a disk of 179 mm in diameter was cut out from the metal sheet and formed into a can by
shallow drawing with a drawing ratio of 1.80. Then, the shallow-drawn can was again drawn at a drawing ratio of 2.20. Then, the can was domed,
trimmed, and then neck-in-flanged to form a deep-drawn can. The neck-in portion of the resulting deep-drawn can was observed to visually observe the
degree of damage to the film.

(Mark)

[0072]
O: No damage is observed in the film after can forming.
A: A can can be formed, but damage is observed in a portion of the film.

x: A can cannot be formed due to body breakage.

(5) Transfer property (stability of surface free energy)

[0073] The resin surface to be positioned on the inner surface of a container formed from the resin-coated metal sheet and the resin surface to be
positioned on the outer surface of a container formed from the resin-coated metal sheet were brought into contact with each other and allowed to stand

with a load of 100 kg/cm2 applied thereto for 1 week in a test atmosphere kept at 50°C. Then, the surface free energy of the resin surface to be
positioned on the outer surface of a container formed from the resin-coated metal sheet was measured, and a difference from the surface free energy
before the test was determined (humidity: 55 to 65%, temperature 20°C).

(Mark)

[0074]
o: The difference in surface free energy is less than 5 mN/m.
A: The difference in surface free energy is 5 mN/m to less than 10 mN'm.

x: The difference in surface free energy is 10 mN/m or more.

(6) Printability

[0075] After the resin-coated metal sheet was formed in a container, and printing ink (Toyo Ink, printing ink CCST39) was applied on the resin surface
on the outer surface of the container and then dried so that the coating thickness was 1. 5 ym.

[0076] Then, an adhesive tape manufactured by Nichiban Co., Ltd. was bonded to the coated surface and then peeled quickly. The test was carried out
for ten sheets to examine the number of test sheets from which the ink was removed together with the tape.

0:0
A:1to3

x: 4 or more

[0077] Table 4 indicates that examples of the present invention are excellent in content release property and the other properties. However,
comparative examples are inferior in any of the properties.
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[0078] Therefore, according to the present invention, it is possible to obtain a resin-coated metal sheet for cans suitable for application to cans for
contents with a high protein content, such as luncheon meat and tuna.

Table 1-1
Resin layer applied to inner surface of container
Upper resin layer Lower resin layer Additive )
- - Interfacial free
N Resin type Resin type Layerto energy with
°: , , which Adding ter of resi
. Thickness . Thickness .. {Compound water ol resin
Acid Glycol (um) Acid Glycol (um) additive {7 o1 amount | javer surface
component” { component® component* jcomponent* was (mass%) (mN/m)
added
. Terephthalic Ethylene
E;’;::'olg Terephthalic{ Ethylene 10 acid (90) Ethylene 15.0 Upper {bis-stearic 200 40
1 P acid (100) { glycol (100) ' lsophthalic glycol (100) ' layer acid '
acid (10) amide
| i Terephthalic Ethylene
E:(/Z;IOIQ Terephthalic{ Ethylene 10 acid (88) Ethylene 15.0 Upper {bis-stearic 100 37
P P acid (100) { glycol (100) ' lsophthalic {9lycol (100) ' layer acid '
acid (12) amide
Ref Terephthalic{ Ethylene Terephthalic Ethylene
CIeTencet acid (80) { glycol (40) acid (88) Ethylene Upper {bis-stearic
Example - - 1.0 - 15.0 . 5.0 33
3 Isophthalic {Propanediol lsophthalic {9lycol (100) layer aC_'g
acid (20) (60) acid (12) amiae
Ref Terephthalici Ethylene Terephthalic Ethylene
CIerencet ecid (80) | dyeot (40) acid (88) { Ethylene Upper {bis-stearic
Example - - 10 - 15.0 ) 05 30
4 Isophthalic §{Propanediol lsophthalic {9lycol (100) layer 30_'3
acid (20) (60) acid (12) amide
\ . Terephthalic{ Ethylene Terephthalic Ethylene
nvention { - acig (80) { glycol (40) acid (88) Ethylene Upper |bis-stearic
Example - - 1.0 : 15.0 : 30.0 43
5 Isophthalic {Propanediol lsophthalic {9lycol (100) layer aC_'g
acid (20) (80) acid (12) amide
| i Terephthalic{ Ethylene Terephthalic Ethylene
nvention ; ; - ;
Example acid (80.) glycol (49) 10 acid (88.) Ethylene 15.0 Upper bls-stgarlc 400 45
6 Isophthalic {Propanediol Isophthalic {glycol (100) layer aC_'g
acid (20) (60) acid (12) amide
Ref Terephthalic{ Ethylene Terephthalic Steari
Clerences  acid (80 lycol (40 acid (88 eanc
Example SR R el (8%).§ Ethyiene {5 & Upper 1 7 54" | 500 32
7 lsophthalic {Propanediol lsophthalic {glycol (100) layer amide
acid (20) (60) acid (12)
Ref Terephthalic{ Ethylene Terephthalic Ethylene
Clerences acid (80) { glycol (40) acid (88) Ethylene Upper §{ bis-oleic
Example . - 1.0 - 15.0 ; 20.0 32
8 Isophthalic {Propanediol lsophthalic {9lycol (100) lawyer 30_'3
acid (20) (80) acid (12) amide
vertion Tere_phthalic Ethylene Tere_phthalic Ethylene
Example acid (80) { glycol (40) 15 acid (88) Ethylene 15.0 Upper {bis-stearic 20.0 41
9 Isophthalic §Propanediol ' lsophthalic {9glycol (100) ’ layer ac_i(tji ’
acid (20) (60) acid (12) amide
| i Terephthalici Ethylene Terephthalic Ethylene
nvention - acid (80 lycol (40 acid (88 Ethylene bis-ateario
Example O LM o5 i glyco}|/(100) 150 Lljpper acid 200 38
10 Isophthalic {Propanediol Isophthalic ayer amide
acid (20) (60) acid (12)
* A numeral in parentheses indicates a molar ratio (%).
Table 1-2
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Resin layer applied to inner surface of container
Upper resin layer Lower resin layer Additive Interfacial
: - free
Resin type Resin type energy
No. il Adding | i
. Thickness . Thickness] i Compound N9 water of
Acid Glycol (um) Acid Glycol (um) | 2dditve hame amount {  eqip
component* } component® component* {component* was (mass%) layer
added surface
mN/m
(mN/m)
Ethylene Terephthalic
glycol (40) acid (88) .
Invention  {Terephthalici Diethylene 10 Ethylene 200 Upper Eig};lﬁzeag:z- 200 40
Example 11 { acid (80) }§ glycol (10) ' glycol (100) ' layer amide '
Isophthalic §Proponediol Isophthalic
acid (20) (50) acid (12)
Terephthalic} Ethylene Terephthalic{ Ethylene .
invention | acid (80) | glycol (40) acid (85) | glycol (95) Ethytene bio-
- - 1.0 - - Upperlayer{ stearic acid 30.0 43
Example 12 { |sophthalic {Propanediol Isophthalic { Diethylene 15.0 amide
acid (20) (60) acid (15) §{ glycol (5) ’
. ) . Ethylene bis-
Invention Tergphthallc Ethylene 10 Ter(_ephihallc Ethylene 15.0 Upper stearic acid 20.0 40
Example 13 §{ acid (100) ; glycol (100) acid (100) {glycol (100) layer amide
Terephthalic{ Ethylene .
. id (80 . Ethylene bis-
Invention acid (80) { glycol (4Q) 20 Ter(_ephthallc Ethylene 15.0 Upper stearic acid 200 40
Example 14 Isophthalic Propanediol acid (100) {glycol (100) layer amide
acid (20) (60)
Terephthalic Eth bi
Comparative { Terephthalic{ Ethylene acid (90) i Ethylene Upper yiere bis-
: 1.0 15.0 stearic acid 0.1 22
Example 1 § acid (100) i glycol (100) lsophthalic glycol (100) layer amide
acid (10)
Terephthalic
Comparative {Terephthalic{ Ethylene acid (90) Ethylene Upper
Example 2 | acid (100) {glycol (100)}  '° lsophthalic | glycol (100) 150 layer | "arafinwax {10 25
acid (10)
Terephthalic
Comparative{Terephthalici Ethylene 10 acid (90) Ethylene 150 ) } } 21
Example 3 §{ acid (100) i glycol (100) ' lsophthalic glycol (100) '
acid (10)
ComparativeTerephthalic{ Ethylene 10 Terephthalic] Ethylene 15.0 Upper {Polypropylene 20 2%
Example 4 § acid (100) § glycol (100) ' acid (100) {glycol (100) ' layer wax '
Comparative Terephthalici Ethylene 20 Terephthalic] Ethylene 15.0 Upper Polyethylene 20 26
Example 5 § acid (100) i glycol (100) ' acid (100) {glycol (100) ' layer wax '
* A numeral in parentheses indicates a molar ratio (%).
Table 2-1
Resin layer applied to outer surface of container
Upper resin layer Lower resin layer Additive Surface free
No. Resin type Resin type Layer to Addin energy of
” Thickness . Thickness{ which {Compound gt resin layer
Acid Glycol (M) Acid Glycol (um) additive name § amoun surface
component* j component* component* {component* was added (mass %) (mN/m)
\ i Terephthalic
nvention . ; _
Terephthalic] Ethylene acid (90) Ethylene Titanium
BXaMPIe 1 acid (100) {glyool (100)]  °° [Teophinaic ialycol (100)] 70 JEOWErIYeT} gigige | 200 35
acid (10)
\ i Terephthalic Terephthalic
nvention - acid (88 acid (88 tani
Example (88) § Ethylere { 5, (88) § Ethyiene 1 106§ owerlayer] TENUM {5 35
2 lsophthalic §glycol (100) lsophthalic {9lycol (100) dioxide
acid (12) acid (12)
Terephthalic Terephthalic
acid (88) acid (88)
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Ref Resin layer applied to outer surface of container
eference - e
Example UppeBibsieriayey 3.0 LopeElbsieriayer 100... {Lowerlaver] FI¥MN § 400 | Sutas free
No. Resir {pe * "’ Residtype * =/ Layer to Adding energy of
) Thickness ) Thickness{ which  {Compound i resin layer
Acid Glycol (um) Acid Glycol (M) additive name amou(r)} surface
component* {component* component* jcomponent* was added (mass%) (mN/m)
Isophthalic Isophthalic
acid (12) acid (12)
Ref Terephthalic Terephthalic
€lerences acid (88 acid (88 itani
Examples ( _) Ethylene 3.0 ( ,) Ethylene 10.0 {Lower layer T|_tan_|um 15.0 34
4 Isophthalic jglycol (100) lsophthalic {9lycol (100) dioxide
acid (12) acid (12)
Terephthalic Terephthalic
Invention id (88 id (88 I
Example acid ( _) Ethylene 3.0 acid ( _) Ethylene 10.0 {Lower layer Tl_tan_lum 5.0 36
5 lsophthalic {glycol (100) lsophthalic {9lycol (100) dioxide
acid (12) acid (12)
| i Terephthalic Terephthalic
nvention { - acid (88 acid (88
Example 88) Ethylene 3.0 68) Ethylene 10.0 {Lower layer - - 35
6 lsophthalic {dlycol (100) lsophthalic {glycol (100)
acid (12) acid (12)
Ref Terephthalic Terephthalic
elerencey acid (88 acid (88 .
Example (8%) | Einlere { 4, (8%) § Ethviene {100 § owerlayer] . 5° 10 34
7 Isophthalic { glycol (100) lsophthalic {9lycol (100) indolinone
acid (12) acid (12)
Terephthalic Terephthalic
Reference id (88 id (88
Example acid ( _) Ethylene 3.0 acid _) Ethylene 10.0 {Lower layerj . Iso- 05 35
8 lsophthalic {glycol (100) lsophthalic {9lycol (100) indolinone
acid (12) acid (12)
| i Terephthalic
nvention ) : __
Terephthalicj Ethylene acid (88) Ethylene Titanium
Exag"p'e acid (100) {glycol (100)] 'O lsophihalic {glycol (100) 110 tlowerlayer} 4 yide § 200 3%
acid (12)
\ i Terephthalic
nvention ) ; __—
Terephthalici Ethylene acid (88) { Ethylene Titanium
Exi'gp'e acid (100) {glycol (100)} 10 sophihalic {glycol (100) 1.0 {Lowerlayery iovide § 200 35
acid (12)
* A numeral in parentheses indicates a molar ratio (%).
Table 2-2
Resin layer applied to outer surface of container
Upper resin layer Lower resin layer Additiv Surface
. - free energy
No. Resintype . Resin type . Layer to Adding | ofresin
) Thickness . Thickness{ which {Compound i layer
Acid Glycol (um) Acid Glycol (um) additive name amougl surtace
component* {component* component* {component* was added (mass%) (mN/m)
Terephthalic Terephthalic
Invention acid (88) § Ethylene acid (88) { Ethylene Lower Titanium
- 3.0 . 10.0 - 200 35
Example 11 { |sophthalic §9lycol (100) lsophthalic { glycol (100) layer dioxide
acid (12) acid (12)
Terephthalic Terephthalic
Invention acid (85) Ethylene 30 acid (88) Ethylene 100 Lower Titanium 200 35
Example 12 { |sophthalic 9lycol (100) ' Isophthalic { glycol (100) ' layer dioxide '
acid (15) acid (15)
Invention {Terephthalic; Ethylene 50 Terephthalic] Ethylene 80 Lower Iso- 0.8 35
Example 13 { acid (100) § glycol (100) ’ acid (100) {glycol (100) ' layer indolinone '
Invention {Terephthalic; Ethylene 30 Terephthalic] Ethylene 100 Lower Titanium 15.0 35
Example 14 { acid (100) i glycol (100) ’ acid (100) §glycol (100) ' layer dioxide '
Terephthalic Terephthalic
acid (90) acid (90)
Isophthalic Isophthalic
acid (10) acid (10)
Ethylene
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C ATIvVe Efh - ; ; BisSie
é))r(r;;:glael;/e egMYI;n,?”) 20 Resin layer apéﬁl\f[é'y%r:&gér surtae of Upplaitwer 'siﬁ?rlc 20.0 18
Upper resin layer Lowver resin layer Asldlitive Surface
No. Resin type Resid type Layer to ) free} energy
. . : Adding of resin
) Thickness . Thickness{ which {Compound i layer
Acid Glycol (um) Acid Glycol (um) additive name amou(? surtace
component* {component* component* {component* was added (mass%)
(mN/m)
Terephthalic Terephthalic
Comparative acid (90) Ethylene acid (90) Ethylene Upper Titanium
20 10.0 - 200 35
Example 2 lsophthalic glycol (100) lsophthalic glycol (100) layer dioxide
acid (10) acid (10)
Terephthalic Terephthalic
Comparative{ acid (90) Ethylene acid (90) Ethylene Upper Titanium
- 20 . 10.0 - 200 35
Example 3 { |sophthalic {9lycol (100) Isophthalic { glycol (100) layer dioxide
acid (10) acid (10)
Comparative {Terephthalic{ Ethylene 30 Terephthalici Ethylene 9.0 } } ) 35
Example 4 §{ acid (100) i glycol (100) ' acid (100) {glycol (100) '
Comparative { Terephthalici Ethylene 9.0 Terephthalicy Ethylene 30 ) } } 35
Example 5 { acid (100) iglycol (100) ' acid (100) {glycol (100) '
* A numeral in parentheses indicates a molar ratio (%).
Table 3
y ld(mN/m) y Ih(mN/m) yI (mN/m)
Water 215 50.3 718
Glycerol 34.0 30.0 64.0
Formamide 395 18.7 58.2
Ethylene glycol 328 15.2 48.0
Diethylene glycol 38.1 6.7 448
Table 4
No. Content release property Formability Transfer property Printability
Invention Example 1 o o o o
Invention Example 2 o o o o
Reference Example 3 o o o o
Reference Example 4 A o o o
Invention Example 5 o o o o
Invention Example 6 o o A o
Reference Example 7 A o o o
Reference Example 8 A o o o
Invention Example 9 o o o o
Invention Example 10 o o o o
Invention Example 11 o o o o
Invention Example 12 o o o o
Invention Example 13 o A o o
Invention Example 14 o A o o
Comparative Example 1 x o o x
Comparative Example 2 x o x o
Comparative Example 3 x o o o
Comparative Example 4 x x x o
Comparative Example 5 x x x o

Industrial Applicability

[0079] Since a container formed from the resin-coated metal sheet of the present invention has the excellent content release property, consumer
eagerness to buy is not impaired. Therefore, the resin-coated steel sheet is suitable for application to cans and packages.
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PATENTKRAV

1. Harpiksbelagt metalplade omfattende harpikslag, der er dannet pa begge dens
overflader og er sammensat af en polyester som hovedkomponent, kendetegnet ved,
at det harpikslag, der deekker en beholders indre overflade efter sin dannelse, har en fri
greensefladeenergi med vand pa 30 mN/m eller derover, og harpikslagene, der er
sammensat af polyester som hovedkomponent, indeholder 10 til 40 masseprocent af et

fedtsyreamid, og fedtsyreamidet er ethylen-bis-stearinsyreamid.

2. Harpiksbelagt metalplade ifglge krav 1, som endvidere omfatter et andet poly-
esterharpikslag, som er dannet mellem metalpladen og hvert af de harpikslag, der er

sammensat af polyester som hovedkomponent.

3. Harpiksbelagt metalplade ifglge krav 1 eller 2, hvori den harpiks, der deekker en
beholders ydre overflade, efter sin dannelse har en fri overfladeenergi pa 25 mN/m eller

derover.
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DRAWINGS
FIG. 1
1
2 = | C)
4b/ \4a
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