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Description
[Technical Field]

[0001] The presentinvention relates to a method for producing a thin metal strip coil and a thin metal strip coil obtained
by winding a thin metal strip around a winding ring.

[Background Art]

[0002] A strip-shaped thin metal plate (thin metal strip) rolled using a rolling machine or the like to have a predetermined
thickness is little used as a final product as is, and is subjected to secondary processing, for example, pressing, punching,
bending/drawing, etching, or the like, to be molded into a final product to be used in a variety of industrial fields. Such
a thin metal strip is generally wound around a ring-shaped reel (which will also be referred to as a winding ring below)
and transported to the next processing in the form of a thin metal strip coil. Typical methods of fixing such a thin metal
strip to a winding ring include a method of bonding a tip of a thin metal strip directly to a winding ring using tape, a method
of roughening an outer circumferential surface of a winding ring by performing knurling or shot blasting, a method of
making a slit groove in a winding ring and inserting a tip of a thin metal strip thereinto, and the like.

[0003] In addition, Patent Literature 1 discloses a steel strip winding method in which, in order to reduce a fold (which
will also referred to as set bending or a top mark) of the tip of a steel strip, a rubber sleeve having a substantially strip-
shaped soft layer, which is formed of a softer elastic material than the main body of the rubber sleeve on an outer
circumference in the longitudinal direction of the rubber sleeve is used, and the tip of the steel strip is positioned in a
range of the soft layer of the rubber sleeve. In addition, Patent Literature 2 discloses a long object winding frame having
a metal cylinder as the core with an outer circumferential surface coated with a resin layer to wind up a metal plate into
a coil shape without slip from and damage to the surface when the metal plate is wound.

[Reference List]
[Patent Literature]
[0004]

[Patent Literature 1]

Japanese Patent Laid-Open No. H7-16648
[Patent Literature 2]

Japanese Patent Laid-Open No. H11-165955

[Summary of Invention]
[Technical Problem]

[0005] Such a thin metal strip described above is required to have a good surface quality to enable the thin metal strip
wound in a coil shape to be used up to the tip thereof, in addition to avoid a problem arising during secondary processing.
However, in the winding method of the related art, an innermost circumferential part of the wound thin metal strip is
susceptible to scratches, deformation, or the like, and thus the thin metal strip is unlikely to be used up to the tip. Such
scratches and deformation tend to occur as a plate becomes thinner, and in the above-described Patent Literature 1, a
plate thickness of the example is 0.8 mm, for example, a thin metal strip having a thin plate thickness of 0.3 mm or less
is not discussed, and there is no proposal for a means for curbing scratches or deformation that is likely to occur in the
innermost circumferential part of the thin metal strip wound into a coil shape. In addition, even if such a proposal had
been made, a structure or a means would be complicated as in Patent Literature 2, and thus problems of high production
costs and deterioration in workability and maintenance properties would arise.

[0006] An objective of the present invention is to provide a method for producing a thin metal strip coil and a thin metal
strip coil in which scratches and deformation that are likely to occur when a thin metal strip having a thin thickness of
0.3 mm or less is wound around a winding ring are curbed, with a low production cost, good workability, and good
maintenance properties.

[Solution to Problem]

[0007] An aspect of the present invention is a method for producing a thin metal strip coil of winding a thin metal strip
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around a winding ring to obtain a thin metal strip coil in which a thin metal strip having a plate thickness of 0.3 mm or
less is wound around the winding ring having at least a part of an outer circumferential surface to which a high friction
resistance material that is formed of a rubber tape is bonded.

[0008] Preferably, the rubber tape has a static friction coefficient of 3.0 or higher.

[0009] Preferably, a base material made of rubber of the rubber tape is made of silicone rubber.

[0010] Preferably, the rubber tape has a base material made of rubber and an adhesive layer formed on one surface
of the base material, and the rubber tape has an adhesive layer side bonded to the winding ring and a surface that
comes in contact with the thin metal strip being the rubber base material.

[0011] Preferably, a thickness of the rubber tape is 0.05 to 0.5 mm.

[0012] Preferably, the thin metal strip is wound such that a peripheral portion of a tip of the thin metal strip comes in
contact with the rubber tape.

[0013] Another aspect of the present invention is a thin metal strip coil obtained by winding a thin metal strip around
a winding ring, in which a plate thickness of the thin metal strip is 0.3 mm or less, and a high friction resistance material
that is formed of a rubber tape is bonded to at least a part of an outer circumferential surface of the winding ring.
[0014] Preferably, the rubber tape has a static friction coefficient of 3.0 or higher.

[0015] Preferably, a base material made of rubber of the rubber tape is made of silicone rubber.

[0016] Preferably, the rubber tape has a base material made of rubber and an adhesive layer formed on one surface
of the base material, and the rubber tape has an adhesive layer side bonded to the winding ring and a surface that
comes in contact with the thin metal strip being the rubber base material.

[0017] Preferably, a thickness of the rubber tape is 0.05 to 0.5 mm.

[0018] Preferably, in a range from a tip for beginning winding of the thin metal strip to half a circumference of the
winding ring, the high friction resistance material that is formed of the rubber tape is bonded to at least a part of the outer
circumferential surface of the winding ring.

[Advantageous Effects of Invention]

[0019] According to the present invention, when a thin metal strip having a plate thickness of 0.3 mm or less is wound
in a coil shape, it is possible to obtain a good-quality thin metal strip coil in which scratches and deformation that are
likely to occur in an innermost circumferential part of the coil are curbed while reducing a production cost.

[Brief Description of Drawings]
[0020]

Fig. 1 is a schematic side view for describing a method for production of the present invention.
Fig. 2 is an enlarged view of a peripheral portion of a tip of a thin strip of Fig. 1.

[Description of Embodiments]

[0021] An embodiment of the present invention will be described below.

[0022] A plate thickness of a thin metal strip that is a subject of the present invention is set to 0.3 mm or less. When
a plate thickness of the thin metal strip is adjusted such that it is within the above-described range, the thin metal strip
can be stably wound around a winding ring due to a frictional force of a rubber tape, which will be described below. A
plate thickness is preferably 0.2 mm or less, and more preferably 0.1 mm or less. In addition, although no particular
lower limit value is defined, when a plate thickness is extremely thin, set bending at the tip cannot be prevented, and
deformation of the thin metal strip is highly likely to occur, and therefore, a plate thickness is preferably set to 0.03 mm
or greater. When a plate thickness of the thin metal strip exceeds 0.3 mm and the thin metal strip is wound around a
winding ring to which a high friction resistance material is bonded, it tends to be difficult to wind the thin metal strip
around the winding ring due to an elastic force of the thin metal strip depending on a material of the thin metal strip. In
addition, a surface roughness of the thin metal strip is preferably set to an arithmetic mean roughness Ra defined by
JIS-B-0601 of 0.6 wm or less. When a surface roughness of the thin metal strip is excessively high, a contact area with
the rubber tape becomes small, and thus the thin metal strip tends to have a lower frictional force, but when the surface
roughness is adjusted to be within the above-described range of Ra, a more stable frictional force with respect to the
rubber tape tends to be obtained. As a surface roughness becomes lower, a contact area with the rubber tape increases
and a frictional force becomes higher, which is a trend in which the effects of the invention are more likely to be exhibited.
Thus, a surface roughness Ra is more preferably 0.3 um or less, and even more preferably 0.2 wm or less. A lower limit
value of a surface roughness is not particularly limited, and may be set to, for example, Ra of 0.001 wm or greater. A
"metal" to be applied to the present invention may be selected from, as examples, steel such as carbon steel, stainless
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steel, and alloy steel and non-ferrous metals such as aluminum, titanium, copper, and zinc, or may be an alloy of the
above-described metals. In addition, the method for production of the present invention can be applied to a material
obtained by joining (pressure welding, welding, or brazing) a first metal with a dissimilar material other than the first metal.
[0023] In the present embodiment, a high friction resistance material formed of a rubber tape is bonded to an outer
circumferential surface of a winding ring (a surface on which a thin metal strip is wound). Fig. 1 illustrates a schematic
side surface view for describing the method for production according to the present embodiment. In the present embod-
iment illustrated in Fig. 1, a rubber tape 3 is bonded to a winding ring 2, and a thin metal strip 1 is wound therearound.
The reason for using a rubber tape in the present embodiment is to fix the thin metal strip thereto using a frictional force
of the rubber tape so that the wound thin metal strip does not slip from the surface of the winding ring. A static friction
coefficient of the rubber tape that can be applied to the present embodiment here is set to 3.0 or higher, and a high
friction resistance material is preferably used therefor. A static friction coefficient is more preferably 4.0 or higher, and
even more preferably 5.0 or higher. The occurrence of scratches caused by slipping of the thin metal strip due to a
frictional force of the rubber tape and failure (deformation) such as bending when the thin metal strip is set on the winding
ring can be avoided. In addition, a complicated mechanism is not necessary, and since an effect of fixing the thin metal
strip onto the outer circumferential surface of the winding ring is obtained simply by bonding the rubber tape to the outer
circumferential surface, the workability is excellent. Furthermore, since good maintenance properties can be obtained
due to the replaceable rubber tape, it is possible to reuse the winding ring repeatedly, and thus the thin metal strip can
be used to the tip with good quality while curbing any increase in costs. In addition, no adhesive is applied to the surface
with which the thin metal strip comes in contact because the thin metal strip is fixed thereto with a frictional force of the
rubber tape, damage to a press mold and etching failure caused by a remaining adhesive on the thin metal strip as well
as a line problem that may occur due to the thin metal strip not separating from the winding ring can be prevented, and
therefore more advantageous effects than those of a method for fixation in the related art can be exhibited. The rubber
tape used in the present embodiment can be applied to a generally used winding ring regardless of a material or a
surface roughness of the winding ring as long as a rubber tape can be bonded to the winding ring. The present invention
is particularly effective for a roll made of a metal without a step or irregularity that is greater than or equal to a thickness
of a thin plate to be applied.

[0024] The rubber tape of the present embodiment has a base material made of rubber and an adhesive layer formed
on one surface of the base material. As a material of the base material, natural rubber, nitrile rubber, fluorine rubber,
urethane rubber, silicone rubber, or the like can be used as long as it meets the requirements for the above-described
static friction coefficient. Preferably, silicone rubber with which an adhesive effect is able to be exhibited without causing
failures of slipping or the like even for a thin metal strip coated with processing oil or anti-rust oil, has a moderate elastic
force that is sufficient for preventing the thin metal strip from deforming, and is affordable at a low cost, is used. When
a material other than a rubber tape such as paper, fabric, any of various plastic film (PE, PET, PVC, or the like), or a
metal tape is used for a base material of an adhesive tape, a frictional force with respect to the thin metal strip tends to
be lower and slip tends to occur.

[0025] When the rubber tape used in the present embodiment has an excessive tape thickness, the thin metal strip
that is wound around the rubber tape is likely to deform, and thus a thickness of the rubber tape is preferably set to 0.5
mm or less. A thickness thereof is more preferably set to 0.2 mm or less, which enables a deformation curbing effect to
be increased. A thickness thereof is even more preferably 0.1 mm or less. In addition, a thickness of the rubber tape
set to 0.05 mm or greater may impart sufficient rigidity to the tape and improve deformation resistance, and thus it is
preferable. Therefore, a thickness of the tape is preferably 0.05 to 0.5 mm. A thickness of the tape can be changed
depending on a material type of the thin metal strip, and a thickness of the tape is preferably set to be thick (over 0.2
mm and 0.5 mm or less) in a range from 0.05 mm to 0.5 mm, for example, for a thin metal strip with a high hardness
(e.g., 200 HV or greater). As a structure of the rubber tape, a structure in which a side bonded to the winding ring has
an adhesive and a surface in contact with the thin metal strip is rubber is preferably used. In addition, a composite tape
using a film or the like in an intermediate layer or a self-fusing rubber tape may be applied.

[0026] A length of the rubber tape in a width direction (corresponding to a width direction of the thin metal strip) used
in the present embodiment can be appropriately adjusted in accordance with a width of the thin metal strip to be wound.
When the rubber tape of the present embodiment is used, although effects can be exhibited regardless of a width of the
thin metal strip to be wound due to a frictional force, a tape mark is likely to be generated depending on a material of
the thin metal strip, and thus a width as close as possible to a width of the thin metal strip to be wound is preferable.
Specifically, when a width of the thin metal strip to be wound is set to X mm and a length of the rubber tape in the width
direction is set to 0.7X to X mm, the effects of the present invention can be sufficiently exhibited. Furthermore, a lower
limit of a length thereof in the width direction is preferably 0.8X mm.

[0027] A length of the rubber tape of the present embodiment in a circumferential direction (corresponding to a length
direction of the thin metal strip) can be appropriately adjusted in accordance with a size of the rubber tape or a material
type of the thin metal strip such that it can be fixed due to a frictional force generated on the contact surface between
the rubber tape and the thin metal strip. Meanwhile, when the rubber tape is bonded to the entire circumference of the
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winding ring, a sufficient frictional force is ensured, however, abinding force to the thin metal strip is likely to be excessively
strong. For this reason, when the thin metal strip is set to be slightly misaligned with the winding ring in the width direction
when the thin metal strip is set on the winding ring, the thin metal strip is wound with the width misalignment in the
innermost circumferential part unmodified due to the excessively strong binding force, and thus failure in winding or
deformation is likely to be caused. For this reason, a length of the rubber tape is preferably set to be less than 10% of
a perimeter of the winding ring. A length thereof is more preferably set to 5% or less and even more preferably 3% or
less than the perimeter of the ring.

[0028] Inaddition, inthe presentembodiment, the thin metal strip to be wound is preferably wound such that a peripheral
portion of the tip thereof is adjusted to come in contact with the rubber tape. Fig. 2 illustrates a schematic view of a
peripheral portion of a tip of the thin metal strip of the present embodiment. In Fig. 2, that represented by reference
numeral 4 is a tip of the thin metal strip according to the present embodiment. Because the tip of the thin metal strip is
reasonably close to the position of the rubber tape, resistance to set bending of the tip can be improved and winding
work can be easier. Here, the peripheral portion of the tip of the thin metal strip refers to the range from the tip (point P
in Fig. 1) of the thin metal strip that has been wound around the winding ring to the position (point Q in Fig. 1) of the thin
metal strip advanced halfway around the outer circumference of the winding ring in the winding direction (direction R in
Fig. 1) of the thin metal strip. That is, in Fig. 1, the arc PQ tracing the first layer of the thin metal strip in the R direction
(clockwise) is "the peripheral portion of the tip of the thin metal strip" and it is preferable for at least a part of the arc PQ
(the peripheral portion of the tip of the thin metal strip) to be disposed to come in contact with the rubber tape 3. Thus,
when producing a thin metal strip coil obtained by winding the thin metal strip with a thickness adjusted to be in a
predetermined thickness range, a high quality thin metal strip coil with curbed scratches or bending that may occur in
the innermost circumferential part of the coil can be obtained while reducing production costs. A more preferable position
of the point Q is in the range from the point P to the point corresponding to 1/4 of the circumference (90°), and an even
more preferable position is in the range from the point P to the point corresponding to 1/5 of the circumference (72°).
Although the effects of the present invention can be exhibited when the rubber tape comes in contact with the tip of the
thin metal strip as described above, it is more preferable for the entire rubber tape to be disposed to be included in the
peripheral portion of the tip.

Examples
(Example 1)

[0029] The present invention will be described in more detail in the following examples.

[0030] First, various tape materials shown in Table 1 were prepared, the tapes were bonded to the outer circumferential
surfaces of winding rings, thin metal strips were wound around the winding rings, whether the thin metal strips slipped
was observed, and thereby the winding was evaluated. To evaluate winding of the various tape materials, tape dimensions
(athickness of 0.1 mm X a width of 20 mm), winding rings (iron rings with a perimeter of 280 mm), and thin metal strips
to be wound (martensitic stainless steel with a thickness of 0.1 mm X a width of 25 mm) were made uniform. A length
of the tapes was set to 20 mm, the tapes were bonded to winding rings such that the tips of the tapes were located at
the position 10 mm away from the tips of the thin metal strips to be wound in the winding direction (the R direction in
Fig. 1), and then the thin metal strips were wound therearound. After the winding rings were set in a winding device, the
thin metal strips were manually wound twice therearound in advance and wound over 30 meters with a winding tension
set value set to 20 N. Static friction coefficients of each of the tapes were measured in advance in a method based on
JIS-K-7125. The measurement results are also shown in Table 1. The results obtained by performing the winding
evaluation three times are shown in Table 1. It was confirmed that, when a silicone tape, which is a present invention
example, was applied, winding was satisfactorily performed with no occurrence of slip in all three tests, and thus the
effects of a high friction resistance material were exhibited. In contrast, slip occurred in all three tests with examples
other than the present invention example, and thus in these cases it was not possible to fix the thin metal strips to the
winding rings.

[Table 1]

Tape materials Winding evaluation (whether slip Static friction coefficient Remarks
occurred)

First test Second test Third test

Silicone tape O O O 5.79 Present invention example 1-1

PE film tape X X X 0.39 Comparative example 1-1
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(continued)
Tape materials Winding evaluation (whether slip Static friction coefficient Remarks
occurred)
First test Second test Third test
PET film tape X X X 0.37 Comparative example 1-2
Masking tape X X X 0.44 Comparative example 1-3
PVC tape X X X 1.66 Comparative example 1-4

(Example 2)
[0031] Next, using silicone tapes, the tape thickness, the material of the thin metal strip, the plate thickness of the thin

metal strip, the presence/absence of anti-rust oil, the material of the winding ring, and a tape bonding method were
varied to ascertain conditions for satisfactorily winding the thin metal strip. The arithmetic mean roughness Ra of the
thin metal strips were checked in advance at an evaluation length of 4 mm in accordance with the measurement method
defined in JIS-B-0601. The result was that it was ascertained that all thin plates had a roughness Ra of 0.6 um or less.
After a tape length was set to 20 mm and winding rings were set for winding using the above-mentioned winding device,
the thin metal strips were manually wound two laps in advance and wound for 4000 meters with a winding tension set
value set to 20 N. For the evaluation, a winding evaluation for confirming the presence or absence of slipping, and a
quality evaluation for confirming the quality of winding, and the presence or absence of defects in the thin metal strip on
the innermost circumferential part were performed by unwinding the wound thin metal strip. Table 2 shows the conditions
and evaluation results thereof. As a result of measuring hardness of the various thin metal strips in advance, stainless
steel had a hardness of 300 HV, a Fe-Ni alloy had a hardness of 190 HV, and a Cu alloy had a hardness of 160 HV. In
addition, the "peripheral portion of the tip" in the "bonding position" in Table 2 represents a "position 10 mm away from
the tips of the thin metal strips to be wound" as in Example 1, and the "position at 180° from the tip" in the bonding
position of present invention example 2017 represents a "position at which the thin metal strip has advanced half the
circumferential length of the winding ring from the tip of the thin metal strip in the winding direction (R direction)."
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[0032] When the thin metal strips were compared in terms of tape thickness, winding evaluation and quality evaluation
were good regardless of materials of the thin metal strips as indicated in the present invention examples 2-1 to 2-5. Even
when the tape thickness of stainless steel of the present invention example 2-13 was set to 0.4 mm, winding evaluation
and quality evaluation were good. When a tape thickness of the thin metal strips having a hardness of 200 HV or less
as indicated in the present invention examples 2-14 and 2-15 was set to 0.4 mm, the strip was wound without slip and
winding evaluation was good, but tape irregularity occurred. According to the other results for the present invention
examples, it is thought that, when a hardness was 200 HV or less, the quality could have been further improved by
setting the plate thickness of the tape to 0.2 mm or less.

[0033] In terms of plate thickness of the thin metal strips, products having a thick plate thickness as indicated in the
present invention example 2-6 and the thin metal strips having a thin plate thickness as indicated in the present invention
examples 2-7 and 2-8 exhibited good winding and quality evaluation. However, in Comparative example 2-1 having a
plate thickness of 0.38 mm, the elastic force of the thin metal strip was strong, and the thin metal strip rebounded, which
made winding difficult.

[0034] As a result of evaluating the thin metal strips (present invention examples 2-9 and 2-10) with anti-rust oil on
surfaces, winding and quality evaluation were good even though anti-rust oil was applied on the surfaces of the thin
metal strip. In addition, even in the present invention examples 2-11 and 2-12 in which ring materials were changed, the
silicone tapes were bonded and thus evaluation was good.

[0035] In the presentinvention example 2-16 in which the silicone tape was bonded to the entire circumference of the
ring as a tape bonding method, winding was favorably performed and improvement in comparison to comparative
example 2-1 was recognized. Meanwhile, while the thin metal strip was wound, misalignment of the width of the thin
metal strip occurred around the inner circumference. In addition, as a result of checking the thin metal strip at the
innermost circumferential part by rewinding the wound thin metal strip, deformation of the thin metal strip on the inner
circumference caused by width misalignment occurred. Next, also in the present invention example 2-17 in which the
tape was bonded to a position 180° away from the tip of the thin metal strip in the inner circumferential direction, winding
was favorably performed and improvement in comparison to comparative example 2-1 was recognized, but the tip
overhung.

[0036] It has been ascertained from the above configuration that, only by bonding a rubber tape to an outer circum-
ferential surface of a winding ring with the present invention applied and no complicated structure required, scratches
caused by slip of a thin metal strip that may occur in an innermost circumference in winding can be prevented, set
bending of the thin metal strip can be curbed due to a cushioning property of the rubber tape, and the present invention
can be applied when a thin metal strip coil made of a wide variety of materials is produced.

[Reference Signs List]

[0037]

1 Thin metal strip

2 Winding ring

3  Rubber tape

4 Tip of thin metal strip

Claims

1. A method for producing a thin metal strip coil of winding a thin metal strip around a winding ring to obtain a thin
metal strip coil, the method comprising:
winding a thin metal strip having a plate thickness of 0.3 mm or less around the winding ring having at least a part
of an outer circumferential surface to which a high friction resistance material thatis formed of a rubber tape is bonded.

2. The method for producing a thin metal strip coil according to claim 1, wherein the rubber tape has a static friction
coefficient of 3.0 or higher.

3. The method for producing a thin metal strip coil according to claim 1 or 2, wherein a base material made of rubber
of the rubber tape is made of silicone rubber.

4. The method for producing a thin metal strip coil according to any one of claims 1 to 3,
wherein the rubber tape has a base material made of rubber and an adhesive layer formed on one surface of the
base material, and
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the rubber tape has an adhesive layer side bonded to the winding ring and a surface that comes in contact with the
thin metal strip being the rubber base material.

The method for producing a thin metal strip coil according to any one of claims 1 to 4, wherein a thickness of the
rubber tape is 0.05 to 0.5 mm.

The method for producing a thin metal strip coil according to any one of claims 1 to 5, wherein the thin metal strip
is wound such that a peripheral portion of a tip of the thin metal strip comes in contact with the rubber tape.

A thin metal strip coil obtained by winding a thin metal strip around a winding ring,

wherein a plate thickness of the thin metal strip is 0.3 mm or less, and

a high friction resistance material that is formed of a rubber tape is bonded to at least a part of an outer circumferential
surface of the winding ring.

The thin metal strip coil according to claim 7, wherein the rubber tape has a static friction coefficient of 3.0 or higher.

The thin metal strip coil according to claim 7 or 8, wherein a base material made of rubber of the rubber tape is
made of silicone rubber.

The thin metal strip coil according to any one of claims 7 to 9,

Wherein the rubber tape has a base material made of rubber and an adhesive layer formed on one surface of the
base material, and

The rubber tape has an adhesive layer side bonded to the winding ring and a surface that comes in contact with
the thin metal strip being the rubber base material.

The thin metal strip coil according to any one of claims 7 to 10, wherein a thickness of the rubber tape is 0.05 to 0.5 mm.
The thin metal strip coil according to any one of claims 7 to 11, wherein, in a range from a tip for beginning winding

of the thin metal strip to half a circumference of the winding ring, the high friction resistance material that is formed
of the rubber tape is bonded to at least a part of the outer circumferential surface of the winding ring.

10
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