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(54) SHAPE CONTROL METHOD FOR ROLLING MACHINE AND SHAPE CONTROL DEVICE

(57) A method for shape control in a rolling mill ac-
cording to the present invention includes: a measurement
step of measuring a shape of a steel sheet on a delivery
side of the rolling mill; and a control step of controlling
the rolling mill in a manner that the shape of the steel
sheet falls within an allowable range, based on the shape
of the steel sheet measured at the measurement step,

wherein the control step includes a step of setting a con-
trol gain smaller than a control gain for a width of a steel
sheet as a target for rolling being equal to or smaller than
the predetermined value when the steel sheet as the tar-
get for rolling has a width greater than a predetermined
value.
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Description

Field

[0001] The present invention relates to a method for
shape control in a rolling mill and a device for shape con-
trol in the rolling mill.

Background

[0002] In rolling mills such as continuous cold rolling
mills, a method is employed in which the shape of a steel
sheet is measured after rolling, and then the result of the
measurement is fed back to a rolling mill to control the
shape of the steel sheet to within an allowable range.
Furthermore, another method is employed in which a
sheet thickness gauge or both a sheet thickness gauge
and a sheet passing speedometer are provided in each
of rolling stands to perform roll gap control or roll speed
control in each of the rolling stands (see Patent Literature
1).

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. 2012-110939

Summary

Technical Problem

[0004] However, the above-described methods are for
controlling the thickness of a steel sheet to within an al-
lowable range, and therefore effective in reducing sheet
thickness defects, but are not effective in preventing
sheet breakage. Especially, there has been the problem
that, when a steel sheet has a width of 1200 mm or wider,
such wide steel sheet is prone to cause breakage more
easily due to a shape defect.
[0005] The present invention is proposed in view of the
above-described problem, and an object of the present
invention is to provide a method for shape control in a
rolling mill and a device for shape control in the rolling
mill, the method and the device being capable of sub-
stantially preventing the breakage of even a wide steel
sheet without increasing the cost of, for example, equip-
ment modifications.

Solution to Problem

[0006] A method for shape control in a rolling mill ac-
cording to the present invention includes: a measurement
step of measuring a shape of a steel sheet on a delivery
side of the rolling mill; and a control step of controlling
the rolling mill in a manner that the shape of the steel
sheet falls within an allowable range, based on the shape

of the steel sheet measured at the measurement step,
wherein the control step includes a step of setting a con-
trol gain smaller than a control gain for a width of a steel
sheet as a target for rolling being equal to or smaller than
the predetermined value when the steel sheet as the tar-
get for rolling has a width greater than a predetermined
value.
[0007] A device for shape control in a rolling mill ac-
cording to the present invention includes: a measurement
unit configured to measure a shape of a steel sheet on
a delivery side of the rolling mill; and a control unit con-
figured to control the rolling mill in a manner that the
shape of the steel sheet falls within an allowable range,
based on the shape of the steel sheet measured by the
measurement unit, wherein the control unit sets a control
gain smaller than a control gain for a width of a steel
sheet as a target for rolling being equal to or smaller than
the predetermined value when the steel sheet as the tar-
get for rolling has a width greater than a predetermined
value.

Advantageous Effects of Invention

[0008] A method for shape control in a rolling mill and
a device for shape control in the rolling mill according to
the present invention can prevent the breakage of even
a wide steel sheet without increasing the cost of, for ex-
ample, equipment modifications.

Brief Description of Drawings

[0009]

FIGS. 1(a) and 1(b) are a diagram illustrating a target
shape and an actual shape of a steel sheet having
a sheet width of 1200 mm or smaller and a diagram
illustrating a target shape and an actual shape of a
steel sheet having a sheet width greater than 1200
mm, respectively.
FIG. 2 is a schematic diagram of a configuration of
a continuous cold rolling mill in Examples.
FIG. 3 is a diagram illustrating the breakage rates of
Conventional Example and Invention Examples.

Description of Embodiments

[Concept]

[0010] First, the concepts of a method for shape control
in a rolling mill and a device for shape control in the rolling
mill according to the present invention will be described
with reference to FIGS. 1(a) and 1(b).
[0011] FIGS. 1(a) and 1(b) are a diagram illustrating a
target shape and an actual shape of a steel sheet having
a sheet width of 1200 mm or smaller and a diagram il-
lustrating a target shape and an actual shape of a steel
sheet having a sheet width greater than 1200 mm, re-
spectively. As illustrated in FIG. 1(a), when the sheet
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width of the steel sheet is 1200 mm or smaller, the actual
shape of the steel sheet is such that edge portions and
a center portion in the width direction of the steel sheet
have an elongated shape while intermediate portions
(quarter portions) between the edge portions and the
center portion have a stretched shape, and the shape of
any of these portions is similar to the target shape. The
steel sheet having the above-described shape distribu-
tion is less likely to break because the edge portions of
the steel sheet have the elongated shape.
[0012] In contrast, as illustrated in FIG. 1(b), when the
sheet width of the steel sheet is greater than 1200 mm,
the actual shape of the steel sheet is such that distribu-
tions of the elongated shape and the stretched shape in
the width direction do not necessarily match those in the
target shape (shape irregularity), and such mismatch
covers a wide region. In this case, there is a risk that an
actuator of the rolling mill for adjusting the shape of the
region having partial shape irregularity may be overcon-
trolled. Then, such overcontrol causes shape distortion
in another region that is different from the region having
shape irregularity, whereby, for example, the edge por-
tions changes in shape in the stretch direction, so that
the steel sheet breaks more easily.
[0013] The control gain of an actuator has convention-
ally been set to a constant value, regardless of the width
of a steel sheet. Here, the control gain indicates an op-
eration amount of the actuator configured to control a
shape. When a deviation of a detected shape from a tar-
get shape becomes a predetermined value or larger, the
actuator operates to perform shape control. The amount
of this operation is defined as control gain. However, in
the case where the width of a steel sheet is greater than
a predetermined width, for example, greater than 1200
mm, the use of the same value of the control gain results
in overcontrol, which leads to increased shape distortion,
so that the risk of breakage of the steel sheet is incurred.
Therefore, in the present invention, the width of a steel
sheet that is prone to cause distortion of the shape of the
steel sheet is defined beforehand as a predetermined
sheet width. When the width of a steel sheet as a target
for rolling exceeds the predetermined sheet width, the
control gain of the actuator configured to control the
shape of the steel sheet is made smaller than a control
gain for the width of the steel sheet as a target for rolling
being the predetermined sheet width or smaller. Specif-
ically, in the case of examples illustrated in FIGS. 1(a)
and 1(b), when a steel sheet having a width greater than
1200 mm is rolled, the control gain is made smaller than
a control gain for the width of the steel sheet being 1200
mm or smaller. Thus, without increasing the cost of, for
example, equipment modifications, the breakage of a
steel sheet due to distortion of the shape of the steel
sheet can be substantially prevented and the steel sheet
can be stably rolled.

Examples

[0014] Next, examples of a method for shape control
in a rolling mill and a device for shape control in the rolling
mill according to the present invention will be described
with reference to FIG. 2 and FIG. 3.
[0015] In Examples, in a continuous cold rolling mill 1
illustrated in FIG. 2, the control of the shape of a steel
sheet was exemplarily performed using a result obtained
by measuring the shape in the width direction of the steel
sheet on the delivery side of a final rolling stand. Note
that the continuous cold rolling mill 1 illustrated in FIG. 2
was a rolling mill configured to roll a steel sheet S deliv-
ered from a reel 2a by using rolling stands 3a to 3e and
then wind the steel sheet S around a reel 2b. On the
delivery side from the rolling stand 3e serving as a final
rolling stand, a shape measuring device 10 configured
to measure a shape in the width direction of the steel
sheet S was disposed. Based on the shape in the width
direction of the steel sheet S that was measured by the
shape measuring device 10, a controller 11 controlled an
actuator (for shift control or bender control of a tapered
first intermediate roll) provided in each of the rolling
stands, and thereby controlled the shape in the width
direction of the steel sheet S to within an allowable range.
[0016] In Examples, the thickness of the steel sheet S
was 0.1 to 3.5 mm and the rolling speed thereof was 30
to 2000 rpm. The width of the steel sheet S was within a
range of 600 to 1300 mm. Furthermore, based on past
operational performance, the width of the steel sheet S
subjected to the change of control gain was set to 1200
mm, which was a limit beyond which the risk of breakage
caused by shape distortion increased. Then, rolling with
the same control gain as that in the case of a sheet width
of 1200 mm or smaller (Conventional Example: normal
gain), rolling with one-half of the control gain in the case
of a sheet width of 1200 mm or smaller (Invention Exam-
ple 1: 1/2 gain value), and rolling with one-quarter of the
control gain in the case of a sheet width of 1200 mm or
smaller (Invention Example 2: 1/4 gain value) were per-
formed in terms of the respective numbers of passing
sheets (the number of coils) illustrated in FIG. 3. As a
result, as illustrated in FIG. 3, the breakage rate in Con-
ventional Example was approximately 3.9%, while the
breakage rate of any of Invention Examples was 0%. It
was confirmed that, according to the present invention,
without increasing the cost of, for example, equipment
modifications, the breakage of a steel sheet due to dis-
tortion of the shape of the steel sheet can be substantially
prevented, so that the steel sheet can be stably rolled.
[0017] Embodiments to which the invention estab-
lished by the inventors were described above. However,
the invention is not limited by the description and draw-
ings that constitute a part of the present disclosure ac-
cording to the present embodiments. For example, the
invention is applicable to single-stand rolling mills such
as a Sendzmir mill. In other words, other embodiments,
examples, and operational techniques, and the likes
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made by those skilled in the art, based on the present
embodiments, should be all included in the scope of the
present invention.

Industrial Applicability

[0018] According to the present invention, a method
for shape control in a rolling mill and a device for shape
control in the rolling mill can be provided, the method and
the device being capable of substantially preventing the
breakage of even a wide steel sheet without increasing
the cost of, for example, equipment modifications.

Reference Signs List

[0019]

1 continuous cold rolling mill
2a, 2b reel
3a to 3e rolling stand
10 shape measuring device
11 controller
S steel sheet

Claims

1. A method for shape control in a rolling mill, the meth-
od comprising:

a measurement step of measuring a shape of a
steel sheet on a delivery side of the rolling mill;
and
a control step of controlling the rolling mill in a
manner that the shape of the steel sheet falls
within an allowable range, based on the shape
of the steel sheet measured at the measurement
step, wherein
the control step includes a step of setting a con-
trol gain smaller than a control gain for a width
of a steel sheet as a target for rolling being equal
to or smaller than the predetermined value when
the steel sheet as the target for rolling has a
width greater than a predetermined value.

2. A device for shape control in a rolling mill, compris-
ing:

a measurement unit configured to measure a
shape of a steel sheet on a delivery side of the
rolling mill; and
a control unit configured to control the rolling mill
in a manner that the shape of the steel sheet
falls within an allowable range, based on the
shape of the steel sheet measured by the meas-
urement unit, wherein
the control unit sets a control gain smaller than
a control gain for a width of a steel sheet as a

target for rolling being equal to or smaller than
the predetermined value when the steel sheet
as the target for rolling has a width greater than
a predetermined value.
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