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DESCRIPTION
ROLL AND METHOD FOR PRODUCING ROLL

TECHNICAL FIELD
[0001]
The present invention relates to a roll and a method

for producing a roll.

BACKGROUND ART
[0002]

Conventionally, 1like the adhesive sheet small-roll
product described in Patent Literature 1, a roll in which
a laminate obtained by laminating a release liner such as
a release paper, an adhesive layer, and a substrate layer
is wound around a tubular core is known.

[0003]

When formed into a roll, an elongate laminate can be
transported or stored in a compact form. However, when the
environmental temperature or humidity changes during the
transport or storage of the roll, delamination, which is
so-called tunneling, may occur between the release liner and

the adhesive layer.

Citation List
Patent Literatures
[0004]
Patent Literature 1: JP 2005-314507 A

SUMMARY OF INVENTION
Technical Problem
[0005]

As a result of examination by the present inventors,
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tunneling occurs due to poor conformability between a core
and a laminate, which expand/shrink accompanying
environmental temperature changes or humidity changes. It
has turned out that tunneling is likely to occur particularly
in a roll in which the laminate wound around the core has,
in addition to the above release liner, adhesive layer, and
substrate layer, a surface coat layer and a process film on
the opposite side of the substrate layer from the release
liner and the adhesive layer.

[0006]

In order to improve the stain resistance and the like,
for example, the present inventors have coated a substrate
layer with a coating liquid containing a fluorine resin,
followed by curing to form a surface coat layer. Inaddition,
in order to prevent the formation of irregularities on the
soft surface of the surface coat layer before sufficiently
cured or the occurrence of blocking (the phenomenon that an
uncured coating layer adheres to other substrate layers)
during winding of the elongate substrate layer in the
manufacturing process, the present inventors have disposed
a process film on the surface coat layer.

[0007]

As a result of disposing a process film on the surface
coat layer, the formation of surface irregularities and
blocking can be prevented. However, presumably, because the
process filminhibits the laminate and the core fromconforming
to each other, tunneling is likely to occur. When tunneling
occurs, the release liner may be distorted, and the resulting
marks may remain on the surface of the adjacent adhesive layer,
for example, therefore, this is undesirable.

[0008]

Thus, the present inventors have conducted extensive
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research about the suppression of tunneling and, as a result,
found that according to a core and a laminate each having
a specific configuration, they conform well to each other
upon expansion/shrinkage, whereby tunneling is suppressed.
The present invention has thus been accomplished.
[0009]

That is, the present invention has been made based on
novel findings, and an object thereof is to provide a roll
and a method for producing a roll, which are capable of

effectively preventing tunneling.

Solution to Problem
[0010]

The roll of the present invention for achieving the above
object includes a core having a tubular shape and a laminate
wound around the core. The laminate includes a process film,
a surface coat layer, a substrate layer, an adhesive layer,
and a release liner in this order in a laminating direction.
The process film is formed from at least one member selected
from the group consisting of polyethylene terephthalate (PET),
polyolefins, and polyvinyl chloride (PVC). The surface coat
layer is formed from a fluorine resin. The release liner is
formed from polyethylene terephthalate (PET). The core is
formed from an acrylonitrile-butadiene-styrene copolymer
resin (ABS) or polypropylene (PP).

[0011]

The method for producing a roll of the present invention
for achieving the above object includes forming a coating
layer of a composition containing a fluorine resin on one
surface side of an elongate substrate that constitutes the
substrate layer, disposing the process film on the coating

layer, then winding the substrate together with the coating
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layer and the process film, and curing the coating layer as
itisto formthe surface coat layer. Subsequently, themethod
for producing a roll of the present invention includes
unwinding the substrate together with the process film and
the surface coat layer, providing the adhesive layer and the
release liner on another surface side of the substrate to
obtain the laminate, and winding the laminate around the core

to produce the roll.

Advantageous Effects of Invention
[0012]

According to the roll and the method for producing a
roll configured as above, the conformability between the core
and the laminate 1is excellent. Thus, tunneling can be

effectively prevented.

BRIEF DESCRIPTION OF DRAWINGS

[0013]

[FIG. 1] A perspective view showing a roll of an
embodiment.

[FIG. 2] A diagram showing a comparison where tunneling
has occurred.

[FIG. 3] A graph showing environmental temperature
changes and the resulting changes in the radius of the core.

[FIG. 4] Apicture showingaroll of a comparative example
where tunneling has occurred.

[FIG. 5] A picture showing a roll of an example where

tunneling is suppressed.

DESCRIPTION OF EMBODIMENTS
[0014]

Hereinafter, embodiments of the present invention will
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be described with reference to the attached drawings.
Incidentally, the scale ratio in the drawings is exaggerated
for the convenience of explanation, and is different from
the actual ratio.

[0015]

As shown in FIG. 1, a roll 100 of an embodiment includes
a core 110 and a laminate 120.

[0016]

The core 110 has a tubular shape. Its inner diameter
is 3 inches, 6 inches, or 11 inches, for example, and thickness
is 4 mm or more and 12 mm or less, and preferably 5 mm or
more and 6 mm or less, for example. However, the dimension
is not limited thereto.

[0017]

The forming material of the core 110 1is an
acrylonitrile-butadiene-styrene copolymer resin (ABS) or
polypropylene (PP). Thethermal expansioncoefficient of the
core 110 is preferably, but not limited to, 3 x 10-% mm/mm/°C
or more and 50 x 107% mm/mm/°C or less, and more preferably
20 x 107® mm/mm/°C or more and 50 x 1076 mm/mm/°C or less.
[0018]

The laminate 120 is elongate, but is wound around the
core 110 and thus made compact. The entire length of the
laminate 120 is, but not limited to, 15 m, for example. The
laminate 120 iswithdrawn fromthe roll 100 andcut toa suitable
size or shape before use.

[0019]

The laminate 120 is a paint protection filmtobe attached
to a car body surface of an automobile to protect the coating
layer, for example. However, the laminate 120 is not limited
thereto, and may also be attached to an adherend other than

car bodies, such as a signboard, to protect or decorate the
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surface, for example.
[0020]

The laminate 120 includes a process £i1lm 125 (CAP sheet),
a surface coat layer 124, a substrate layer 121, an adhesive
layer 122, and a release liner 123 in this order in the
laminating direction.

[0021]

The substrate layer 121 is formed from a resin having
flexibility. The formingmaterial of the substrate layer 121
is preferably polyurethane (PU), but is not limited thereto,
and may also be other resins such as polyvinyl chloride (PVC)
and an ionomer, for example. Polyurethane (PU) has excellent
flexibility, and thus is suitable for applications in which
conformability to an adherend having a large number of curved
surfaces is required, such as a paint protection film to be
attached to a car body surface.

[0022]

The thickness of the substrate layer 121 is, but not
limited to, 100 pm or more and 300 um or less, for example.
By decreasing the thickness of the substrate layer 121, the
flexibilitycanbe enhanced, whileby increasingthe thickness,
the scratch resistance can be raised.

[0023]

The adhesive layer 122 (pressure-sensitive adhesive
layer) is made from, for example, an acrylic-based adhesive,
a rubber-based adhesive, a silicone-based adhesive, a
polyurethane-based adhesive, a polyester-based adhesive, or
the like, but the forming material of the adhesive layer 122
is not limited thereto. In addition, these adhesives may be
used alone, and it is also possible to use two or more kinds
together. The thickness of the adhesive layer 122 is, but

not limited to, 10 um or more and 100 pm or less, for example.



10

15

20

25

30

[0024]

The release liner 123 is disposed on the surface of the
adhesive layer 122, and is releasable. The thickness of the
release liner 123 is, but not limited to, 30 pm or more and
150 pm or less, for example.

[0025]

The release liner 123 is a resin film formed from
polyethylene terephthalate (PET). Whenthereleaseliner 123
is formed from polyethylene terephthalate (PET), the
resulting release liner 123 is relatively hard and tenacious
and thus is easy to take off. 1In addition, the cuttability
of the laminate 120 is also excellent. In addition, when the
release liner 123 is formed from polyethylene terephthalate
(PET), the resulting release liner 123 has relatively high
surface smoothness. Accordingly, the smoothness of the
adhesive layer 122 adjacent to the release liner 123 is also
excellent. When the surface of the adhesive layer 122 is
smooth and has reduced roughness, even in the case of a
transparent product, such as a paint protection film, for
example, the external appearance is unlikely to be
deteriorated. A release agent, such as silicone, may be
applied to the surface of the release liner 123.

[0026]

The peel force required to peel off the release liner
123 is not particularly limited, but it is preferable that
the operator can easily peel off by hand. The laminate 120
is attached to an adherend in such a state that the release
liner 123 has been peeled off and the adhesive layer 122 is
exposed.

[0027]
The surface coat layer 124 is formed from a fluorine

resin and has stain resistance. The thickness of the surface
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coat layer 124 is, but not particularly limited to, 0.5 to
50 pm, for example.
[0028]

The fluorine resin to serve as a forming material of
the surface coat layer 124 is preferably in a crosslinked
form. More preferably, the forming material of the surface
coat layer 124 is a cured composition containing at least
one crosslinking agent selected from isocyanate-based
crosslinking agents and epoxy-based crosslinking agents and
a fluorine resin having a functional group reactive with the
crosslinking agent. Such a surface coat layer 124 has
excellent ductility.

[0029]

Examples of isocyanate-based crosslinking agents
include diisocyanate compounds including aliphatic
diisocyanates such as trimethylene diisocyanate,
tetramethylene diisocyanate, hexamethylene diisocyanate,
pentamethylene diisocyanate, 1,2-propylene diisocyanate,
1,2-butylene diisocyanate, 2,3-butylene diisocyanate,
1,3-butylene diisocyanate, 2,2,4-trimethylhexamethylene
diisocyanate, 2,4,4-trimethylhexamethylene diisocyanate,
2,6-diisocyanate methyl caproate, lysine diisocyanate,
lysine ester triisocyanate, 1,6,1ll-undecane triisocyanate,
1,3, 6-hexamethylene triisocyanate, and decamethylene
diisocyanate; aromatic diisocyanates, such as tolylene
diisocyanate, xylenediisocyanate, and diphenylmethane
diisocyanate; andalicyclicdiisocyanates, suchas isophorone
diisocyanate; adducts of diisocyanate compounds and polyol
compounds such as trimethylolpropane; biurets and
isocyanurates of diisocyanate compounds; an urethane
prepolymer; and the like.

[0030]
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Examples of epoxy-based crosslinking agents include
epoxy compounds such as
N,N,N’,N"-tetraglycidyl-m-xylenediamine,
N,N,N",N’-tetraglycidyl-46,4-diaminodiphenylmethane,
1,3-bis (N,N-diglycidylaminomethyl)cyclohexane,
1,3-bis(N,N-diglycidylaminomethyl)toluene, and the like.
Among them, because ductility is more ensured, it is more
preferable that the crosslinking agent is an isocyanate-based
crosslinkingagent. Thecrosslinkingagentsmaybeusedalone,
and it is also possible to use two or more kinds together.
[0031]

Examples of functional groups in the fluorine resin
havinga functional group reactive withthe crosslinkingagent
include a hydroxy group, a carboxyl group, an amino group,
a glycidyl group, a cyano group, a silyl group, a silanate
group, and the like. 1In terms of crosslinkability, the
functional group is preferably a hydroxy group. At this time,
the hydroxy value of the fluorine resin having a functional
group reactive with the crosslinking agent is preferably 5
to 200 mg KOH/g, and more preferably 30 to 180 mg KOH/g. When
the hydroxy value is within such a range, the crosslinking
reactivity and the solubility in the solvent are excellent.
[0032]

Examples of fluorine resins having a functional group
reactive with the crosslinking agent include
silicon-containing fluorine resins described in JP
2001-163%927 A, JP 2001-206918 A, JP 2004-115792 A, and the
like; fluorine resins described in JP 2011-121359 A and the
like; and the like.

[0033]
The fluorine resin having a functional group reactive

with the crosslinking agent may be a commercially available
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product. Examples of commercially available products
include Fclear series manufactured by Kanto Denka Kogyo Co.,
Ltd. (Fclear KD3100, Fclear KD270), Obbligato SS0062
manufactured by AGC Coat-Tech Co., Ltd., and the like.
[0034]

At the time of forming the surface coat layer 124, the
fluorine resin and the crosslinking agent are preferably
contained in such a content ratio that the functional group
that can contribute to crosslinking in the crosslinking agent
(e.g., isocyanate group): the functional group that reacts
with the crosslinking agent in the fluorine resin (e.g.,
hydroxy group) = 5:1 to 1:10.

[0035]

The process film 125 is disposed on the surface of the
surface coat layer 124, and serves to maintain the surface
of the surface coat layer 124 before curing smooth and also
prevent blocking.

[0036]

The process film 125 1is formed from polyethylene
terephthalate (PET), for example. However, the material is
not limited thereto, and the process film 125 is formed from
at least one member selected from the group consisting of
polyethylene terephthalate (PET), polyolefins, andpolyvinyl
chloride (PVC). Examples of polyolefins include, but are not
limitedto, polyethylene (PE), polypropylene (PP), polybutene
(PB), polybutadiene (PBD), polymethylpentene (PMP), and the
like. The polyolefin may be a drawn polyolefin or may also
be an undrawn polyolefin. The thickness of the process film
125 is, but not particularly limited to, 5 to 200 pm, for
example.

[0037]
When the process film 125 is formed from polyethylene
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terephthalate (PET), for example, the smoothness is excellent.
As a result, the surface of the adjacent surface coat layer
124 also has excellent smoothness. Thus, for example, in a
transparent product such as a paint protection film, the
deterioration of external appearance due to the visual
recognition of surface roughness can be prevented.

[0038]

Meanwhile, when the process film 125 is formed from a
polyolefin or polyvinyl chloride (PVC), for example, the
flexibilityisrelativelyhigh. Asaresult, inthe casewhere
the core 110 and the laminate 120 expand/shrink accompanying
environmental temperature changes and the 1ike, conformation
to such deformation is further facilitated.

[0039]

Of both surfaces of the process film 125, on the surface
on the opposite side from the surface coat layer 124, a release
agent such as silicone may be applied. As a result, the
overlapping layers of the laminate 120 wound around the core
110 can be easily peeled from each other.

[0040]

Next, a method for producing the roll 100 will be
described.
[0041]

The roll 100 is prepared, for example, by providing a
surface coat layer 124 and a process film 125 on one surface
side of a substrate layer 121, then providing an adhesive
layer 122 and a release liner 123 on another surface side
of the substrate layer 121 to form a laminate 120, and winding
the laminate 120 around a core 110. However, the preparation
is not limited thereto.

[0042]

The surface coat layer 124 is formed by curing a coating
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layer of a composition containing at least one crosslinking

agent selected from isocyanate-based crosslinking agents and

epoxy-based crosslinking agents

(hereinafter sometimes

simply referred to as crosslinking agent) and a fluorine resin

havinga functional group reactivewith the crosslinkingagent

(hereinafter sometimes simply referred to as fluorine resin)

as described above.

[0043]

Such a coating layer is formed based on a coating liquid

applied to one surface side of the elongate substrate that

constitutes the substrate layer 121.

The coating liquid is

a solution having a fluorine resin and a crosslinking agent

dissolved in a solvent.

[0044]

Specific examples of solvents contained in the coating

liquid include ester-based solvents such as ethyl acetate

and butyl acetate, ketone-based solvents such as methyl ethyl

ketone and methyl isobutyl ketone, alcoholic solvents such

as ethanol and isopropyl alcohol, aromatic solvents such as

benzene, toluene, and

xylene,

aliphatic saturated

hydrocarbon-based solvents suchashexane, isohexane, heptane,

octane, and isooctane, aliphatic solvents such as cyclohexane,

methylcyclohexane, and dimethylcyclohexane, chlorine-based

solvents such as trichloroethylene, chloroform, and m-xylene

hexachloride, ether-based solvents such as acetone, diethyl

ether, diisopropyl

ether,

and

tetrahydrofuran,

fluorine-based solvents such as methyl perfluorobutyl ether

and ethyl perfluorobutyl ether, silicone-based solvents such

as hexamethyldisiloxane,

hexamethylcyclotrisiloxane, and

heptamethyltrisiloxane, and the like.

Solvents may be used

alone, anditisalsopossible touse twoormore kinds together.

[0045]
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The coating method for the coating liquid is not
particularly limited. For example, coating can be performed
using a known coating device, such as a roll coater, a knife
coater, an air knife coater, a bar coater, a blade coater,
a slot die coater, a lip coater, or a gravure coater.
[0046]

After coating, the solvent is removed from the coating
liquidbyadrying treatment, wherebyacoatinglayer is formed.
Thedryingconditions at thistimearenotparticularlylimited.
Intermsof solvent removal, dryingat 60to150°Cispreferable.
In addition, the drying time may be suitably set up to the
time that completes drying, and may be about 30 seconds to
3 minutes, for example.

[0047]

In addition, a crosslinking promotor may also be used
in the coating liquid. Examples of crosslinking promotors
include triethylamine, N, N-dimethylcyclohexylamine,
tetramethylethylenediamine, triamine, cyclic amine,
dimethylethanolamine, and like alcohol amines, ether amine,
and, as metal catalysts potassium acetate, potassium
2-ethylhexanote, calcium acetate, lead octylate, dibutyltin
dilaurate, dioctyltin dilaurate, tin octylate, bismuth
neodecanoate, bismuth oxycarbonate, bismuth
2-ethylhexanoate, zinc octylate, zinc neodecanoate,
phosphine, phospholine, and the like. These crosslinking
promotors may be used alone, and it is also possible to use
two or more kinds together.

[0048]

After formation of a coating layer, a process film 125
is disposed thereon. It takes time to cure a coating layer.
Therefore, 1in consideration of production efficiency,

particularly in the case of large-scale production, before
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curing is fully completed, the substrate is wound together
with the coating layer and the process film 125 thereon, and
the resulting roll is further allowed to stand in such a state
for one week or so, for example, whereby the curing of the
coating layer is completed.

[0049]

When winding is performed in the state where the coating
layer is not fully cured, the coating layer may adhere to
the substrate. However, in this embodiment, because the
process £ilm 125 is disposed on the coating layer, the coating
layer can be prevented from adhering to the substrate. 1In
addition, when the surface of the process film 125 is smooth,
the formation of irregularities on the surface of the coating
layer can be prevented.

[0050]

After the curing of the coating layer is completed, and
the surface coat layer 124 is formed, the substrate is unwound
together with the surface coat layer 124 and the process film
125. Then, on the other surface of the substrate opposite
from the surface on which the surface coat layer 124 and the
process film 125 are disposed, an adhesive layer 122 and a
release liner 123 are provided in a usual manner.

[0051]

How they are provided is not particularly limited.
However, forexample, itispossiblethat anadhesiveisapplied
to a release liner 123 to form an adhesive layer 122, and
the release liner 123 is attached to the other surface of
the substrate through the adhesive layer 122, thereby
providing the adhesive layer 122 and the release liner 123.
Alternatively, it is alsopossible that an adhesive is applied
to the other surface of the substrate and dried to form an

adhesive layer 122, andthenarelease liner 123 maybe attached
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thereto.
[0052]

Next, the working effect of this embodiment will be
described in contrast with a comparison.
[0053]

Like a roll 100A of a comparison shown in FIG. 2, in
the case where the core 110A isdifferent fromthis embodiment,
upon expansion/shrinkage accompanying environmental
temperature changes or humidity changes, the core 110A and
the laminate 120 may not conform well to each other. 1In
particular, in the laminate 120 containing the process film
125, the process film 125 is likely to inhibit the core 110A
and the laminate 120 from conforming to each other.
[0054]

For example, in the case where the core 110A is formed
from a paper tube, the core 110A, which is 1likely to
absorb/release moisture, 1is relatively significantly
deformed accompanying environmental humidity changes, and
the core 110A and the laminate 120 may not conform well to
each other. 1In addition, even in the case where the core 110A
is formed from a resin, for example, when the difference in
thermal expansion between the core 110A and the laminate 120
upon environmental temperature changes is large, the core
110A and the laminate 120 may not conform well to each other.
[0055]

Then, when the core 110A and the laminate 120 do not
conform well to each other, tunneling 126 may occur between
the release liner 123 and the adhesive layer 122. As a result
of examination by the present inventors, the reason therefore
is presumably as follows: as a result of the core 110A and
the laminate 120 not conformingwell to each other upon changes

in the environmental temperature or humidity, the compressive
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stress F in the circumferential direction acts on the release
liner 123, whereby the release liner 123 is distorted in a
wave-like fashion.

[0056]

When the release liner 123 is distorted as in the roll
100A of the comparison, the surface of the adhesive layer
122 is deformed according to distortion, and marks thereof
may remain on the surface of the adhesive layer 122. 1In the
case where such marks remain in a transparent product like
a protection film, for example, when the film is attached
to an adherend such as a car body, the marks are visually
recognized as a striped pattern, for example, deteriorating
the external appearance; therefore, this is undesirable.
[0057]

Meanwhile, the roll 100 of this embodiment has been
invented based on the results of the present inventors’
extensive research about the configurations of a core 110
and a laminate 120 having excellent conformability.
Therefore, even though the laminate 120 contains a release
liner 123 formed from polyethylene terephthalate (PET) and
a process film 125 formed from at least one member selected
fromthe group consistingofpolyethylene terephthalate (PET),
polyolefins and polyvinyl chloride (PVC), which may a factor
that inhibits the core 110 and the laminate 120 from conforming
to each other, because the laminate 120 is wound around a
core 110 formed from an acrylonitrile-butadiene-styrene
copolymer resin (ABS) or polypropylene (PP), the
conformability between the core 110 and the laminate 120 is
excellent. Therefore, according to this embodiment,
tunneling can be effectively prevented.

[0058]

The forming material of the surface coat layer 124 is
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acuredcompositioncontainingat least one crosslinkingagent
selected from isocyanate-based crosslinking agents and
epoxy-based crosslinking agents and a fluorine resin having
a functional group reactive with the crosslinking agent, and
the surfacecoat layer 124 hasexcellentductility. Therefore,
thecorell0andthe laminate 120 are lesslikelytobe inhibited
from conforming to each other, and tunneling is more
effectively suppressed.

[0059]

In addition, when the thermal expansion coefficient of
the core 110 is 3 x 107 mm/mm/°C or more and 50 x 10-¢ mm/mm/°C
or less, excessive expansion/shrinkage of the core 110 upon
environmental temperature changes is suppressed.
Accordingly, the occurrence of tunneling accompanying
environmental temperature changes can be prevented more
effectively.

[0060]

Here, the thermal expansion coefficient is expressed
by the following formula (1). In formula (1), o is a thermal
expansion coefficient, rzoc is the radius (half of the outer
diameter) of the core 110 at an environmental temperature
of 20°C.

[0061]
[Mathematical Formula 1]

Formula (1)

1 dr

Ta00c dt

[0062]
Inaddition, as shown in FIG. 3, dr/dt in the above formula
(1) can be determined as the inclination of the straight line

L obtained by measuring the radius of each core 110 when the
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environmental temperature is changed by 10°C from 0°C to 40°C.
[0063]

<Examples and Comparative Examples>

The present inventors actually produced rolls of
Examples 1 and 2 each having the configuration in accordance
with the roll 100 of the above embodiment, and also produced
rolls of Comparative Examples 1 and 2 for comparison, each
having a core different therefrom. The temperature and
humidity of the environment in which each roll was stored
were changed, thereby examining the suppressing effect on
tunneling.

[0064]

The rolls of Examples 1 and 2 and Comparative Examples
1 and 2 are common in the configuration of the laminate wound
around the core, but are different in the material of the
core.

[0065]

Changes in the temperature and humidity of the
environment in which each roll was stored are as follows:
<1> Ordinary-temperature environment (23°C, 50%RH) — change
the environment over two days — <2> Low-temperature dry
environment (5°C, about 2%RH) — change the environment over
two days — <3> High-temperature high-humidity environment
(35°C, 80%RH) — change the environment over two days — <4>
Low-temperature dry environment (5°C, about 2%RH). After
these environment changes <1> to <4>, the present inventors
observed each roll, and evaluated the suppressing effect on
tunneling.

[0066]

In Table 1 below, the configurations of Examples 1 and

2 and Comparative Examples 1 and 2, as well as the evaluation

results about the suppressing effect on tunneling, are
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[0067]

In the column of the tunneling suppressing effect in
Table 1, ® indicates that the suppressing effect on tunneling
is particularly excellent, O indicates that the suppressing
effect on tunneling is excellent, A indicates that the
suppressing effect on tunneling is low, and X indicates that

the suppressing effect on tunneling is particularly low.

[0068]
[Table 1]
Comparative | Comparative
Example 1 Example 2 Exanple 1 Fxample 2
Tunneling suppressing
X
effect 2 @ A
Core (Inner diameter:
about 3 inches, Thickness: ABS PP Paper tube PE
5 mm)
Process film PET (Thickness: 50 um)
Surface coat
layer Fluorine resin (Thickness: 7 pm)
Lamihace Substrate layer Polyurethane (Thickness: 150 pm)
Adhesive layer Pressure-sensitive adhesive (Thickness: 45 pm)
Release liner PET (Thickness: 50 um)
[0069]

As shown by the results of Comparative Example 1 in Table
1 and the reference sign T in FIG. 4, in the roll of the
Comparative Example 1 having a core made of a paper tube,
tunnelingclearlyoccurred. Inaddition, alsoinComparative
Example 2 having a core made of polyethylene (PE), albeit
slightly, tunneling occurred. Presumably, such tunnelingis
partly because of the poor conformability between the core
and the surrounding laminate upon expansion/shrinkage
accompanying environmental temperature changes and humidity
changes.
[0070]

Meanwhile, as shown by the results of Example 1 in Table

1 and FIG. 5, in Example 1 having a core made of an
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acrylonitrile-butadiene-styrene copolymer resin (ABS),
tunneling was particularly effectively suppressed. In
addition, as shown by the results of Example 2 in Table 1,
also in Example 2 having a core made of polypropylene (PP),
the suppressing effect on tunneling was excellent.

[0071]

These results show that when a roll is produced in
accordance with the above embodiment, even in the case where
expansion/shrinkage occurs accompanying environmental
temperature changes and humidity changes, the core and the
surrounding laminate conformwell to eachother, and tunneling
can be effectively suppressed.

[0072]

The present invention is not limited to the embodiment
and examples described above, and various modifications can
be made within the scope of claims.

[0073]

For example, although the laminate 120 is wound in such
a manner that the release liner 123 is disposed on the core
110 side in the embodiment and examples described above, the
present invention encompasses a mode in which the laminate
is wound inside out.

[0074]

In addition, although the hardness of the core is not
particularly limited either, when the deformation of the core
increases due to the winding pressure from the laminate to
be wound, tunneling may be resulted. Accordingly, the core
preferably has a certain degree of hardness. The hardness
of a core is expressed by the following formula (2), for
example.

[0075]

[Mathematical Formula 2]
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Formula (2)

o
= %
1=
o~
S’
o
I
U

[0076]

In formula (2), E represents the hardness of a core,
En is the Young’s modulus of the forming material of the core
itself, andvisaPoisson’sratio. vis0.3to0.4, forexample.
In addition, in equation (2), r is the radius of the core,
and t is the thickness of the core.
[0077]

The hardness of the core is 0.2 GPa or more and 6 GPa
or less, for example, and preferably 0.4 GPa or more and 0.8
GPa or less.
[0078]

This application is based on International Application
No. PCT/JP2017/005598 filed on February 15, 2017, the contents

of which are entirely incorporated herein by reference.

Reference Signs List
[0079]

100 Roll of embodiment
100A Roll of comparison
110 Core of embodiment
110A Core of comparison
120 Laminate

121 Substrate layer
122 Adhesive layer

123 Release liner

124 Surface coat layer



125 Process film

126 Tunneling

T Point where tunneling has occurred in a roll of a

comparative example
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CLAIMS

il A roll comprising:

a core having a tubular shape; and

a laminate wound around the core,

wherein the laminate includes a process film, a surface
coat layer, a substrate layer, an adhesive layer, and a release
liner in this order in a laminating direction,

the process film is formed from at least one member
selected from the group consisting of polyethylene
terephthalate (PET), polyolefins, and polyvinyl chloride
(PVC),

the surface coat layer is formed from a fluorine resin,

the release liner 1is formed from polyethylene
terephthalate (PET), and

the core is formed from an
acrylonitrile-butadiene-styrene copolymer resin (ABS) or

polypropylene (PP).

2. The roll according toclaiml, wherein a formingmaterial
of the surface coat layer is a cured composition containing
at least one crosslinking agent selected from
isocyanate-based crosslinking agents and epoxy-based
crosslinking agents and a fluorine resin having a functional

group reactive with the crosslinking agent.

e The roll according to claim 1 or 2, wherein a thermal
expansion coefficient of the core is 3 x 10-¢ mm/mm/°C or more

and 50 x 10-¢ mm/mm/°C or less.

4. A method for producing a roll, the method comprising
forming a coating layer of a composition containing a

fluorine resin on one surface side of an elongate substrate
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that constitutes the substrate layer, disposing the process
filmon the coating layer, thenwinding the substrate together
with the coating layer and the process film, curing the coating
layer as it is to form the surface coat layer,
subsequently unwinding the substrate together with the
process filmand the surface coat layer, providing the adhesive
layer and the release liner on another surface side of the
substrate to obtain the laminate, and winding the laminate
around the core to produce the roll according to any one of

claims 1 to 3.



