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(54) METHOD DEVICE FOR WINDING METAL STRIPS

(57)  Itis adapted such that, when coiling a thin metal
strip at high speed, no shape defect owing to a center
buckle occurs in the metal strip, thereby intending an
improvement in yield.

In a method of coiling a metal strip, adapted such

that, before the coiling is finished, wrapper rolls 6 are
pushed against an outer coiling face of a coil 5 to brake
a rotation of the coil 5 and, by this, the rotation of the
coil 5 is stopped in a short time at a coiling finish time,
a pushing force of the wrapper roll 6 is made 10 - 20 kN/
m.
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Description
Technical Field

[0001] The present invention relates to a method of
and an apparatus for coiling a metal strip when coiling
on a mandrel the metal strip rolled at high speed like in
a hotrolling and, in particular, relates to a method of and
an apparatus for coiling a metal strip, each of which is
adapted such that wrapper rolls are pushed against an
outer coiling face of coil before a coiling is finished to
thereby brake a rotation of the coil and, by this, the ro-
tation of the coil is stopped in a short time when the coil-
ing is finished.

Background of the Invention

[0002] In a hot rolling line, a hot-rolled metal strip is
coiled by a coiler disposed in a downstream side of a
finishing mill, thereby making a coil. Hitherto, if one ma-
terial to be rolled is finish-rolled, the rolled material to be
rolled is coiled by the coiler as one coil. As to an un-
steady portion such as tip portion or tail portion of the
material to be rolled, a shape control or a meander con-
trol of the material to be rolled is difficult. Further, recent-
ly, it is desired to thin the hot-rolled metal strip, but if a
thickness of the rolled metal strip becomes thin, the
shape control or the meander control becomes more dif-
ficult. Therefore, by means of increasing a weight rolled
in a finishing roll in one time by increasing a weight of
one material to be rolled or connecting a preceding ma-
terial to be rolled and a following material to be rolled in
an inlet side of the finishing mill, it is performed to make
a rate occupied by the unsteady portion small.

[0003] In this case, since there is a limit in the weight
capable of being coiled by the coiler in one time, plural
coilers are disposed, a strip shear is provided between
the finishing mill and the coilers, the metal strip sent out
from the hot finishing mill is cut in a predetermined
length by the strip shear and, thereafter, it is coiled al-
ternately by the plural coiling devices in a coil-like form.
On this occasion, in order to shorten a time until the coil-
ing of the metal strip by the next coiling device is started,
it is necessary to stop the rotation of the coil in a short
time as far as possible after the coiling of the metal strip
by the present coiling device has finished.

[0004] As an apparatus for coiling a metal strip, which
responds to such a demand, there is disclosed one de-
scribed in Japanese Patent Laid-Open No.154550/1993
Gazette for instance. This apparatus for coiling a metal
strip is one which is, as shown in Fig. 6, adapted such
that plural wrapper rolls 6 are arranged so as to be able
to approach or separate from an outer coiling face of a
coil 5, the wrapper rolls 6 are approached toward the
outer coiling face of the coil 5 to thereby apply a prede-
termined pushing force to the outer coiling face before
finishing the coiling and, by this, a flutter of tail end of
the coil 5 is prevented and the rotation of the coil 5 is
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stopped in a short time by being braked when finishing
the coiling. Further, when starting the coiling, the wrap-
per rolls 6 are disposed adjacently to a mandrel 2 of a
coiling device 1 to thereby sandwich a tip of the metal
strip between them and the mandrel 2 and, by this, have
in combination also a function of surely performing a
coiling start operation. Incidentally, it is adapted such
that, after the coiling has been started, the wrapper rolls
6 are disposed separating from the outer coiling face of
the coil 5 until a predetermined time before the coiling
is finished.

[0005] By the way, for example, in the aforesaid hot
rolling method in which the preceding material to be
rolled and the following material to be rolled are con-
nected in the inlet side of the finishing mill, it is made
possible to perform a thin material rolling by applying a
stable tension over a whole length by means of contin-
uously rolling one in which several to several tens rolling
raw materials are connected.

[0006] However, in case that a thin metal strip is coiled
at high speed by using the aforesaid conventional ap-
paratus for coiling a metal strip, as shown in Fig. 7, when
the outer coiling face of the coil 5 is pushed by the wrap-
per roll 6, if the wrapper roll 6 impinges against a portion
located in a step between an inner coiling most tip por-
tion (metal strip tip) 5a of the coil 5 in an outer coiling
face of the coil 5 and a surface of the mandrel 2 (here-
after, referred to as step portion 16), the step portion 16
is rolled by a high pressure because the coil 5 is rotating
at high speed. As a result, there is a disadvantage that
a portion, of the metal strip being coiled, located at the
step portion 16 generates a shape defect, so that a yield
is deteriorated. And, it has been confirmed that this
shape defect becomes remarkable in case that a thick-
ness is 2.3 mm or less and a coiling speed is 700 mpm
or higher. Incidentally, it is frequent that the wrapper roll
6 is provided with a convex crown, so that the aforesaid
shape defect is mainly a center buckle.

[0007] Further, in ones described in Japanese Patent
Laid-Open No0.126021/1981 Gazette and Japanese
Patent Laid-Open No. 92118/1984 Gazette, there is dis-
closed a method of buffering an impact force generated
in the step portion by, in a machine for coiling a metal
strip, performing an operation for raising at a coil step
portion generated in a metal strip tip portion before an
upper roll passes in an initial stage of coiling the metal
strip on a mandrel to thereby avoid an impingement and
for lowering the upper roll after it has passed. However,
since such a case as mentioned before in which the
weight of one material to be rolled is large and the fact
the one in which several to several tens rolling raw ma-
terials are connected is continuously rolled and coiled
at high speed are not assumed, there is not disclosed
the fact that, when finishing the coiling, it is stopped in
a short time by means of braking a rotation of the cail
by the plural wrapper rolls. Accordingly, in case that a
continuous finish-rolling is performed or in case that a
large unit weight coil is rolled, since a high speed wing-
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ing is performed, there is a disadvantage that, in case
that there is the step in a coil outer coiling portion, the
step portion is rolled by a high pressure, so that this por-
tion generates the shape defect.

[0008] The invention has been made in order to solve
such a disadvantage, and its object is to provide a meth-
od of and an apparatus for coiling a metal strip, each of
which can intend an improvement in yield by adapting
such that the shape defect is not generated when coiling
a thin metal strip at high speed.

Disclosure of the Invention

[0009] In order to achieve such an object, the inven-
tion 1 is a method of coiling a metal strip, adapted such
that, before the metal strip after a hot finish rolling is fin-
ished to be coiled on a mandrel, plural wrapper rolls are
pushed against an outer coiling face of a coil to brake a
rotation of the coil, thereby stopping the rotation of the
coil, characterized in that a position of a step portion ap-
pearing in an outer coiling face of the coil owing to a step
between an inner coiling most tip portion of the coil and
a surface of the mandrel is detected, and a pushing force
per a coil width 1m of the wrapper roll is made 20 kN/m
or lower only during a predetermined time before and
after the step portion passes a position of the wrapper
roll.

[0010] A method of coiling a metal strip according to
the invention 2 is characterized in that, in the invention
1, the wrapper roll is separated from the outer coiling
face of the coil only during the predetermined time be-
fore and after the step portion passes the position of the
wrapper roll.

[0011] A method of coiling a metal strip according to
the invention 3 is characterized in that, in the invention
1, the pushing force per a coil width 1 m of the wrapper
roll at the step portion and a portion other than the step
portion is made 10 - 20 kN/m.

[0012] A method of coiling a metal strip according to
the invention 4 is characterized in that, in the inventions
1 - 3, before the metal strip is finished to be coiled on
the mandrel, the wrapper roll is approached from a wait-
ing position nearer to the mandrel than an open limit to-
ward the outer coiling face of the coil, thereby starting a
pushing of the outer coiling face.

[0013] The invention 5 is an apparatus for coiling a
metal strip, having a mandrel for coiling the metal strip
in a coil-like form, plural wrapper rolls for pushing an
outer coiling face of a coil coiled on the mandrel, a sup-
port frame which supports the wrapper roll and which is
provided so as to be able to approach or separate from
the outer coiling face of the coil, and drive means for
causing the support frame to approach or separate from
the outer coiling face of the coil, characterized by having
strip shear controlling means for transmitting a coiling
finish signal to a strip shear for cutting the metal strip
after a hot finish rolling and to drive means for pushing
the wrapper roll against the outer coiling face of the coill,
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step portion position detecting means for detecting a po-
sition of a step portion appearing in the outer coiling face
of the coil owing to a step between an inner coiling most
tip portion of the coil and a surface of the mandrel, and
wrapper roll controlling means for controlling, on the ba-
sis of a detection position by the step portion position
detecting means, the drive means such that a gap be-
tween the wrapper roll and the outer coiling face or a
pushing force of the outer coiling face by the wrapper
roll is changed.

[0014] An apparatus for coiling a metal strip according
tothe invention 6 is characterized in that, in the invention
5, the step portion position detecting means has means
for detecting, when starting to coil the metal strip, a po-
sition of a tip of the metal strip coiled on the mandrel,
means for operating the tip position as a rotation angle
0 with respect to a predetermined position of the man-
drel, means for storing the 6, and means for operating,
before the metal strip is finished to be coiled, the 6 as
the position of the step portion appearing in the outer
coiling face of the coil.

[0015] Anapparatus for coiling a metal strip according
tothe invention 7 is characterized in that, in the invention
6, the 0 is found by a sensor for detecting the fact that
the metal strip tip has passed, a rotation speedometer
for detecting a rotating speed of the coil, and a sheet
speed detecting sensor.

[0016] A method of coiling a metal strip according to
the invention 8 is characterized in that, in the invention
1, in case that a rotating speed of the coil is reduced to
lower than a predetermined rotating speed, the pushing
force of the wrapper roll is set so as to exceed 20 kN/m.

Brief Description of the Drawings

[0017]

Fig. 1 is a schematic view for explaining an appa-
ratus for coiling a metal strip, which is one example
of a 1st embodiment of the invention.

Fig. 2 is an explanatory view of the 1st embodiment
of the invention, which explains a relative operation
of a wrapper roll with respect to a coil outer winging
face in a coiling finish stage.

Fig. 3 is an explanatory view of the 1st embodiment
of the invention, for explaining the relative operation
of the wrapper roll with respect to the coil outer
winging face in a pushing start time.

Fig. 4 is an explanatory view of a 2nd embodiment
of the invention, which explains the relative opera-
tion of the wrapper roll with respect to the coil outer
winging face in the coiling finish stage.

Fig. 5 is an explanatory view of a 3rd embodiment
of the invention, which explains the relative opera-
tion of the wrapper roll with respect to the coil outer
winging face in the coiling finish stage.

Fig. 6 is a schematic view for explaining a conven-
tional apparatus for coiling a metal strip.
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Fig. 7 is an explanatory view for explaining a step
portion appearing in an outer coiling face of a coil
owing to a step between an inner coiling most tip
portion of the coil and a mandrel surface.

Best Mode for Carrying Out the Invention

[0018] Hereunder, embodiments of the invention are
explained by referring Fig. 1 - Fig. 5.

[0019] First, in explaining a 1st embodiment of the in-
vention by referring to Fig. 1 - Fig. 3, in Fig. 1, the ref-
erence numeral 2 denotes a mandrel for coiling, through
a pinch roll 4, a metal strip 3 cut in a predetermined
length by a strip shear (reference numeral 22 in Fig. 6)
after passing through a hot finishing mill (reference nu-
meral 21 in Fig. 6) in a coil-like form, and plural wrapper
rolls (four places in Fig. 1) 6 are arranged in a peripheral
direction with a predetermined spacing in an outer coil-
ing face side of a coil 5 coiled on the mandrel 2.
[0020] Each wrapper roll 6 is respectively supported
by a support frame (only one place is shown in Fig. 1)
7 provided so as to be rotatable through a rotation sup-
porting point 7a in a direction approaching or separating
from an outer coiling face of the coil 5, and a piston rod
8a of a hydraulic cylinder (drive means) 8 is connected
to the support frame 7. It is adapted such that, by ex-
tending the piston rod 8a, the support frame 7 is rotated
in the direction approaching the outer coiling face of the
coil 5 and thus the wrapper roll 6 contacts with the outer
coiling face and, by retracting it, the support frame 7 is
rotated in the direction separating from the outer coiling
face of the coil 5 and thus the wrapper roll 6 separates
from the outer coiling face.

[0021] Further, between the coil 5 and the pinch roll
4, there is arranged a laser sensor 9 for detecting the
fact that a tip of the metal strip 3 has passed, a detection
sensor 10 for detecting a rotating speed and a rotation
angle of the coil 5 is attached to the mandrel 2, a sheet
speed detecting sensor 11 for detecting a carrying
speed (sheet speed) of the metal strip 3 is attached to
the pinch roll 4, a rotation angle detecting sensor 12 for
detecting a rotation angle is attached to the support
frame 7, and pressure detecting sensors 13a, 13b for
detecting a working pressure are attached to the hy-
draulic cylinder 8. And, it is adapted such that, on the
basis of a signal from each sensor, a controller 14 con-
trols the hydraulic cylinder 8 through a drive circuit 15.
[0022] The controller 14 has an operation section 17
for operating, on the basis of the signals from the laser
sensor 9, the rotating speed sensor 10 and the sheet
speed detecting sensor 11, an inner coiling most tip por-
tion 5a of the coil 5 as a rotation angle 6 from a prede-
termined position of the mandrel, a tip step portion stor-
ing section 19 for storing the 6, the operation section 17
for operating, on the basis of a signal from a strip shear
controlling section 20 before finishing the coiling of the
metal strip, the 6 as a position of a step portion 16 ap-
pearing in the outer coiling face of the coil 5 owing to a
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step between the coil and a surface of the mandrel 2,
and a control section (control means)18 for performing
a position control and a pushing force control of the
wrapper roll 6 with respect to the outer coiling face of
the coil 5 by controlling the hydraulic cylinder 8 through
the drive circuit 15. Here, in this embodiment, step por-
tion position detecting means of the invention is consti-
tuted by the laser sensor 9, the rotating speed detecting
sensor 10, the sheet speed detecting sensor 11, the op-
eration section 17, the tip step portion storing section 19
and the strip shear controlling section 20, but it may be
adapted such that the position of the step portion 16 is
detected by another publicly known detecting means or
tracking means and the like.

[0023] The control section 18 is adapted so as to con-
trol the hydraulic cylinder 8 in a coiling start stage and
a coiling finish stage. In the coiling start stage, in order
to surely perform a coiling start operation, the piston rod
8a of the hydraulic cylinder 8 is extended synchronizing
with a coiling start timing of a tip of the metal strip 3,
which is obtained on the basis of the signal from the la-
ser sensor 9 and, by this, the support frame 7 is rotated
by a predetermined angle in the direction approaching
an outer face of the mandrel 2, thereby sandwiching the
tip of the metal strip 3 between the wrapper roll 6 and
the mandrel 2. Further, after a predetermined time has
elapsed from the coiling start, the support frame 7 is ro-
tated by a predetermined angle in the direction separat-
ing from the outer coiling face of the coil 5 by retracting
the piston rod 8a and, by this, the wrapper roll 6 is
caused to wait at a predetermined position by being
shunted from the outer coiling face of the coil 5 until a
predetermined time before the coiling is finished.
[0024] Incidentally, an extension/retraction amount of
the piston rod 8a of the hydraulic cylinder 8 in this case
is controlled such that a detection angle obtained by the
rotation angle detecting sensor 12 agrees with a rotation
angle (this is stored in a storage area of the control sec-
tion 18) of the support frame 7, which is previously set
in compliance with a sandwiching position of the metal
strip 3 tip and a shunting position at the wrapper roll 6.
Further, at the coiling start time, the aforesaid step por-
tion 16 appears in the coil 5 outer coiling face between
the wrapper roll 6 and the mandrel 2 correspondingly to
the step between the most tip portion (metal strip tip) 5a
of the metal strip 3 and the surface of the mandrel 2.
[0025] On the other hand, in the coiling finish stage,
on the basis of a tail end wrapper roll pushing start signal
from the strip shear controlling unit 20, first, when start-
ing a pushing by the wrapper roll 6 against the coil 5
outer coiling face, itis judged whether or not the position
0, of the metal strip tip portion, operated by the operation
section 17 on the basis of the signals from the laser sen-
sor 9, the rotating speed detecting sensor 10 and the
sheet speed detecting sensor 11 agrees with a contact
position, stored in the storing section 19, of the wrapper
roll 6 with respect to the coil 5 outer coiling face. In case
that it does not agree with, the piston rod 8a of the hy-
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draulic cylinder 8 is extended synchronizing with a pre-
viously set pushing start timing in order to brake the ro-
tation of the coil 5 to stop it in a short time and, by this,
the support frame 7 is rotated by a predetermined angle
in the direction approaching the outer coiling face of the
coil 5, thereby bringing the wrapper roll 6 into contact
with the coil 5 outer coiling face.

[0026] In case that a position of the step portion 16
agrees with a contact start position of the wrapper roll
6, as shown in Fig. 3, the piston rod 8a of the hydraulic
cylinder 8 is retracted before a predetermined time at
which the step portion 16 reaches the contact start po-
sition of the wrapper roll 6 in order to avoid the contact
and, by this, the support frame 7 is rotated by a prede-
termined angle in the direction separating from the outer
coiling face of the coil 5 to thereby shunt the wrapper
roll 6 from the coil 5 outer coiling and, after a predeter-
mined time has elapsed from when the position of the
step portion 16 has passed a contact position of the
wrapper roll 6, the piston rod 8a of the hydraulic cylinder
8 is extended and, by this, the support frame 7 is rotated
by a predetermined angle in the direction approaching
the outer coiling face of the coil 5, thereby bringing the
wrapper roll 6 into contact with the coil 5 outer coiling
face.

[0027] Incidentally, an extension/retraction amount of
the piston rod 8a of the hydraulic cylinder 8 in this case
is controlled such that a detection angle obtained by the
rotation angle detecting sensor 12 agrees with a rotation
angle (this is stored in a storage area of the control sec-
tion 18) of the support frame 7, which is previously set
in compliance with a contact position and a shunting po-
sition with respect to the outer coiling face of the coil 5
at the wrapper roll 6.

[0028] After the wrapper roll 6 has contacted with the
outer coiling face of the coil 5, the hydraulic cylinder 8
is controlled such that a detection pressure obtained
from the pressure detecting sensors 13a, 13b agrees
with a previously set working pressure for applying a
predetermined pushing force to the outer coiling face of
the coil 5. Here, a pushing force per a coil width 1 m of
the wrapper roll 6 with respect to the outer coiling face
of the coil 5 is made a range of 10 - 20 kN/m. If the push-
ing force is lower than 20 kN/m, a braking force neces-
sary for a rotation of the coil is not obtained and, further,
it is impossible to suppress a bulge of coil outer periph-
ery portion owing to a centrifugal force at high speed
rotation time. On the other hand, if it exceeds 20 kN/m,
a high pressure is generated when the wrapper roll 6
impinges against the step portion 16 of the coil 5 rotating
athigh speed, so that a center buckle occurs in the coil 5.
[0029] Next, it is explained about an actuation of the
control section 18.

[0030] First, in the coiling start stage, the piston rod
8a of the hydraulic cylinder 8 is extended synchronizing
with the coiling start timing of the tip of the metal strip 3,
which is obtained on the basis of the signal from the la-
ser sensor 9, such that the detection angle obtained by
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the rotation angle detecting sensor 12 agrees with a ro-
tation angle, of the support frame 7, previously set in
compliance with a sandwiching position of the metal
strip 3 tip at the wrapper roll 6, thereby rotating the sup-
port frame 7 in the direction approaching the outer face
of the mandrel 2 and, by this, the tip of the metal strip 3
is sandwiched between the wrapper roll 6 and the man-
drel 2, thereby surely performing a coiling start opera-
tion.

[0031] Further, after a predetermined time has
elapsed from the coiling start, the piston rod 8a is re-
tracted such that the detection angle obtained by the ro-
tation angle detecting sensor 12 agrees with a rotation
angle, of the support frame 7, previously set in compli-
ance with a shunting position of the wrapper roll 6, there-
by rotating the support frame 7 in the direction separat-
ing from the outer coiling face of the coil 5 and, by this,
the wrapper roll 6 is shunted from the outer coiling face
of the coil 5 until a predetermined time before the coiling
is finished, thereby causing it to wait in a predetermined
position. Incidentally, as to this waiting position, it is ad-
vantageous to locate it as nearly to the mandrel as pos-
sible than a open limit of the wrapper roll, because an
operation for pushing the wrapper roll at a coiling finish
time can be rapidly performed.

[0032] In the coiling finish stage, first, when starting
the pushing by the wrapper roll 6 against the coil 5 outer
coiling face, it is judged whether or not the position of
the step portion 16 agrees with the contact position of
the wrapper roll 6. In case that it does not agree with,
the piston rod 8a of the hydraulic cylinder 8 is extended
synchronizing with the previously set pushing start tim-
ing such that the detection angle obtained by the rotation
angle detecting sensor 12 agrees with a rotation angle,
of the support frame 7, previously set in compliance with
the contact position with respect to the outer coiling face
of the coil 5 at the wrapper roll 6 in order to brake the
rotation of the coil 5 to stop it in a short time and, by this,
the support frame 7 is rotated in the direction approach-
ing the outer coiling face of the coil 5, thereby bringing
the wrapper roll 6 into contact with the coil 5 outer coiling
face.

[0033] In case that the position of the step portion 16
agrees with the contact position of the wrapper roll 6, as
shown in Fig. 3, the piston rod 8a of the hydraulic cylin-
der 8 is retracted before the predetermined time at which
the position of the step portion 16 reaches the contact
position of the wrapper roll 6 such that the detection an-
gle obtained by the rotation angle detecting sensor 12
agrees with a rotation angle, of the support frame 7, pre-
viously set in compliance with the shunting position with
respect to the coil 5 outer coiling face of the wrapper roll
6 in order to avoid the contact and, by this, the support
frame 7 is rotated in the direction separating from the
outer coiling face of the coil 5 to thereby shunt the wrap-
per roll 6 from the coil 5 outer coiling and, after the pre-
determined time has elapsed from when the position of
the step portion 16 has passed the contact position of
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the wrapper roll 6, the piston rod 8a of the hydraulic cyl-
inder 8 is extended such that the detection angle ob-
tained by the rotation angle detecting sensor 12 agrees
with a rotation angle, of the support frame 7, previously
set in compliance with the contact position with respect
to the coil 5 outer coiling face of the wrapper roll 6 and,
by this, the support frame 7 is rotated by in the direction
approaching the outer coiling face of the coil 5, thereby
bringing the wrapper roll 6 into contact with the coil 5
outer coiling face.

[0034] After the wrapper roll 6 has contacted with the
outer coiling face of the coil 5, the hydraulic cylinder 8
is controlled such that the detection pressure obtained
from the pressure detecting sensors 13a, 13b can obtain
a previously set braking force necessary for the rotation
of the coil 5 and agrees with a working pressure for giv-
ing a pushing pressure 10 - 20 kN/ m per a coil width 1
m, under which no shape defect occurs even if the wrap-
per coil 6 impinges against the step portion 16 of the coil
5 rotating at high speed, to the outer coiling face of the
coil 5, the outer coiling face of the coil 5 is continued to
be pushed by this pushing force until the coil 5 is speed-
reduced to a predetermined rotating speed (speed at
which no shape defect occurs in the step portion 16 even
if the wrapper roll 6 pushed by the pushing force exceed-
ing 20 kN/m impinges against the step portion 16 of the
rotating coil 5: lower than 700 mpm), and, after it has
been speed-reduced to the predetermined rotating
speed, the pushing force is increased to exceed 20 kN/
m, thereby increasing a rotation braking force of the coil
5.

[0035] As apparent from the above explanations, ac-
cording to this embodiment, in the coiling finish stage,
since it is adapted such that the braking force necessary
for the rotation of the coil 5 is obtained and the outer
coiling face of the coil 5 is pushed by the pushing force
under which no shape defect occurs even if the wrapper
coil 6 impinges against the step portion 16 of the coil 5
rotating at high speed, it is possible to adapt such that
no shape defect occurs in the metal strip existing in a
step portion 16 position after a thin (2.3 mm or less) met-
al strip is coiled at high speed (700 mpm or higher) as
the coil and, as a result, it is possible to intend an im-
provement in yield.

[0036] Further, at a pushing start time of the coil 5 out-
er face by the wrapper roll 6, since it is adapted such
that the wrapper roll 6 does not contact with the step
portion 16, the impingement between the wrapper roll 6
and the step portion 16 of the coil 5 rotating at high
speed is avoided at the pushing start time, so that an
occurrence of the shape defect can be surely prevented.
[0037] Incidentally, in the aforesaid embodiment, as
an example there is adopted a case in which the inven-
tion is applied when coiling the metal strip 3 cutin a pre-
determined length by the strip shear into a coil-like form,
butitis needless to say that the invention may be applied
to an ordinary batch rolling.

[0038] Further, as shown in Fig. 2, the wrapper roll
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may be always pushed by a constant pressure irrespec-
tive of whether or not the step portion 16 exists by means
of controlling the hydraulic cylinder 8 so as to agree with
a working pressure for giving the pushing force 10 - 20
kN/m to the outer coiling face of the coil 5. It is also pos-
sible that the outer coiling face of the coil 5 is continued
to be pushed by this pushing force until the coil 5 is
speed-reduced to the predetermined rotating speed as
mentioned before and, after it is speed-reduced to the
predetermined rotating speed (lower than 700 mpm),
the pushing force is increased to enhance a rotation
braking force of the cail 5.

[0039] Next, it is explained about a method of coiling
a metal strip, which is an embodiment of a 2nd mode of
the invention, by referring to Fig. 1 and Fig. 4. Inciden-
tally, this coiling method differs with respect to the afore-
said coiling device 1 only in a controlling method of the
hydraulic cylinder 8 by the control section 18 of the con-
troller 14 after the wrapper roll 6 has contacted with the
outer coiling face of the coil 5 in the coiling finish stage.
[0040] After the wrapper roll 6 has contacted with the
outer coiling face of the coil 5 in the coiling finish stage,
the control section 18 controls the hydraulic cylinder 8
such that the detection pressure obtained from the pres-
sure detecting sensors 13a, 13b agrees with a previous-
ly set working pressure for giving a pushing force forc-
edly braking the rotation of the coil 5 to the outer coiling
face of the coil 5 until a predetermined time before the
position, of the step portion 16, operated by the opera-
tion section 17 on the basis of the signals from the laser
sensor 9, the rotating speed detecting sensor 10 and
the sheet speed detecting sensor 11 reaches a contact
position, of the wrapper roll 6 with respect to the coil 5
outer coiling face, previously stored in the storage area
(not shown). It is preferable that the pushing force on
this occasion is a large value (exceeding 20 kN/m) in
order that a braking force for the rotation of the coil 5 by
the wrapper roll 6 is obtained.

[0041] Further, during a time from a predetermined
time at which the step portion 16 reaches the contact
position of the wrapper roll 6 to a time point at which a
predetermined time has elapsed after the step portion
16 has passed the contact position of the wrapper roll
6, the hydraulic cylinder 8 is controlled such that the de-
tection pressure obtained from the pressure detecting
sensors 13a, 13b gives a weak pushing force (20 kN/m
or lower) previously set such that no shape defect oc-
curs in the step portion 16 even if the wrapper roll 6 im-
pinges against the step portion 16 of the coil 5 rotating
at high speed.

[0042] Incidentally, the control for weakening the
pushing force by the wrapper roll 6 is performed until the
coil 5 is speed-reduced to a predetermined rotating
speed (speed at which no shape defect occurs in the
step portion 16 even if the wrapper roll 6 pushing by a
strong pushing force (exceeding 20 kN/m) impinges
against the step portion 16 of the rotating coil 5: lower
than 700 mpm) and, after being speed-reduced to the
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predetermined rotating speed, the pushing force is in-
creased to enhance the rotation braking force of the coil
5.

[0043] As apparent from the above explanations, in
this embodiment since it is adapted such that, in the coil-
ing finish stage, a sufficient braking force is obtained for
the rotation of the coil 5 and, before and after the step
portion 16 passes the contact position of the wrapper
roll 6, the outer face of the coil 5 is pushed by such a
weak pushing force that no shape defect occurs in the
step portion 16 even if the wrapper roll 6 impinges
against the step portion 16 of the coil 5 rotating at high
speed, it is possible, after coiling the coil 5 of the thin
(2.3 mm or less) metal strip at high speed (700 mpm or
higher) , to prevent the shape defect from occurring in
the metal strip and, as aresult, the improvement in yield
can be intended. Incidentally, since another action/ef-
fect is the same as the embodiment of the 1st mode
mentioned above, its explanation is omitted.

[0044] Next, it is explained about a method of coiling
a metal strip, which is an embodiment of a 3rd mode of
the invention, by referring to Fig. 1 and Fig. 5. Inciden-
tally, also this coiling method differs with respect to the
aforesaid coiling device 1 only in a controlling method
of the hydraulic cylinder 8 by the control section of the
controller 14 after the wrapper roll 6 has contacted with
the outer coiling face of the coil 5 in the coiling finish
stage.

[0045] After the wrapper roll 6 has contacted with the
outer coiling face of the coil 5 in the coiling finish stage,
the control section 18 controls the hydraulic cylinder 8
such that the detection pressure obtained from the pres-
sure detecting sensors 13a, 13b agrees with the previ-
ously set working pressure for giving the pushing force
forcedly braking the rotation of the coil 5 to the outer
coiling face of the coil 5 until the predetermined time be-
fore the position, of the step portion 16, operated by the
operation section 17 on the basis of the signals from the
laser sensor 9, the rotating speed detecting sensor 10
and the sheet speed detecting sensor 11 reaches the
contact position, of the wrapper roll 6 with respect to the
coil 5 outer coiling face, previously stored in the storage
area (not shown).

[0046] Further, during the time from the predeter-
mined time at which the step portion 16 reaches the con-
tact position of the wrapper roll 6 to the time point at
which the predetermined time has elapsed after the step
portion 16 has passed the contact position of the wrap-
per roll 6, the piston rod 8a of the hydraulic cylinder 8 is
retracted such that the detection angle obtained by the
rotation angle detecting sensor 12 agrees with the rota-
tion angle, of the support frame 7, previously set in com-
pliance with the shunting position of the wrapper roll 6
with respect to the coil 5 outer coiling face and, by this,
the support frame 7 is rotated in the direction separating
from the outer coiling face of the coil 5, thereby control-
ling the wrapper coil 6 so as to be shunted from the coil
5 outer coiling face.
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[0047] Further, after a predetermined time has
elapsed from a time point at which the position of the
step portion 16 has passed the aforesaid contact posi-
tion, the piston rod 8a of the hydraulic cylinder 8 is ex-
tended such that the detection angle obtained by the ro-
tation angle detecting sensor 12 agrees with the rotation
angle, of the support frame 7, previously set in compli-
ance with the contact position of the wrapper roll 6 with
respect to the coil 5 outer coiling face and, by this, the
support frame 7 is rotated in the direction approaching
the outer coiling face of the coil 5, thereby bringing the
wrapper roll 6 into contact with the coil 5 outer coiling
face and, thereafter, the hydraulic cylinder 8 is rapidly
controlled such that the detection pressure obtained
from the pressure detecting sensors 13a, 13b agrees
with a previously set working pressure for giving a push-
ing force forcedly braking the rotation of the coil 5 to the
outer coiling face of the cail 5.

[0048] Incidentally, the control for shunting the wrap-
per roll 6 from the step portion 16 is performed until the
coil 5 is speed-reduced to a predetermined rotating
speed (speed at which no center buckle occurs in the
coil 5 even if the wrapper roll 6 impinges against the step
portion 16 of the rotating coil 5) and, after it has been
speed-reduced to the predetermined rotating speed
(lower than 700 mpm), the pushing force is increased to
enhance the rotation braking force of the coil 5.

[0049] As apparent from the above explanations, in
this embodiment since it is adapted such that, in the coil-
ing finish stage, a sufficient braking force is obtained for
the rotation of the coil 5 and, before and after the step
portion 16 passes the contact position of the wrapper
roll 6, the wrapper roll 6 does not impinge against the
step portion 16 of the coil 5 rotating at high speed, it is
possible, after coiling the thin (2.3 mm or less) metal
strip into the coil 5 at high speed (700 mpm or higher),
to prevent the shape defect from occurring in the metal
strip and, as a result, the improvement in yield can be
intended. Incidentally, since another action/effect is the
same as the embodiment of the 1st mode mentioned
above, its explanation is omitted.

Industrial Applicability

[0050] As apparent from the above explanations, ac-
cording to the invention, since itis possible to adapt such
that, after coiling the thin metal strip into the coil at high
speed, no shape defect occurs in the coiled metal strip,
there is obtained an effect that the improvement in yield
can be intended.

[0051] Further, when starting to push the coil outer
coiling face by the wrapper roll, since the impingement
between the wrapper roll and the step portion of the coil
rotating at high speed can be avoided at the pushing
start time by controlling the wrapper roll so as not to con-
tact with the step portion, there is obtained an effect that
an occurrence of the shape defect can be surely pre-
vented.
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Claims

A method of coiling a metal strip, adapted such that,
before the metal strip after a hot finish rolling is fin-
ished to be coiled on a mandrel, plural wrapper rolls
are pushed against an outer coiling face of a coil to
brake a rotation of the coil, thereby stopping the ro-
tation of the coil,

characterized in that a position of a step por-
tion appearing in an outer coiling face of the coil ow-
ing to a step between an inner coiling most tip por-
tion of the coil and a surface of the mandrel is de-
tected, and a pushing force of the wrapper roll is
made 20 kN/m or lower only during a predetermined
time before and after the step portion passes a po-
sition of the wrapper roll.

A method of coiling a metal strip of claim 1, char-
acterized in that the wrapper roll is separated from
the outer coiling face of the coil only during the pre-
determined time before and after the step portion
passes the position of the wrapper roll.

A method of coiling a metal strip of claim 1, char-
acterized in that the pushing force of the wrapper
roll at the step portion and a portion other than the
step portion is made 10 - 20 kN/m.

A method of coiling a metal strip of any one of claims
1 - 3, characterized in that, before the metal strip
is finished to be coiled on the mandrel, the wrapper
roll is approached from a waiting position nearer to
the mandrel than an open limit toward the outer coil-
ing face of the coil, thereby starting a pushing of the
outer coiling face.

An apparatus for coiling a metal strip, having a man-
drel for coiling the metal strip in a coil-like form, plu-
ral wrapper rolls for pushing an outer coiling face of
a coil coiled on the mandrel, a support frame which
supports the wrapper roll and which is provided so
as to be able to approach or separate from the outer
coiling face of the coil, and drive means for causing
the support frame to approach or separate from the
outer coiling face of the caoil,

characterized by having strip shear control-
ling means for transmitting a coiling finish signal to
a strip shear for cutting the metal strip after a hot
finish rolling and to drive means for pushing the
wrapper roll against the outer coiling face of the coil,

step portion position detecting means for de-
tecting a position of a step portion appearing in
the outer coiling face of the coil owing to a step
between an inner coiling most tip portion of the
coil and a surface of the mandrel, and

wrapper roll controlling means for controlling,
on the basis of a detection position by the step
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portion position detecting means, the drive
means such that a gap between the wrapper
roll and the outer coiling face or a pushing force
of the outer coiling face by the wrapper roll is
changed.

6. An apparatus for coiling a metal strip of claim 5,

characterized in that the step portion position de-
tecting means has:

means for detecting, when starting to wind the
metal strip, a position of a tip of the metal strip
coiled on the mandrel,

means for operating the tip position as a rota-
tion angle 6 with respect to a predetermined po-
sition of the mandrel, means for storing the 6,
and

means for operating, before the metal strip is
finished to be coiled, the 6 as the position of the
step portion appearing in the outer coiling face
of the coil.

An apparatus for coiling a metal strip of claim 6,
characterized in that the 6 is found by:

a sensor for detecting the fact that the metal
strip tip has passed,

a rotation speedometer for detecting a rotating
speed of the coil, and

a sheet speed detecting sensor.

A method of coiling a metal strip of claim 1, char-
acterized in that, in case that a rotating speed of
the coil is reduced to lower than a predetermined
rotating speed, the pushing force of the wrapper roll
is set so as to exceed 20 kN/m.
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