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(57) There are included: a top inner housing 30 and
a bottom inner housing 32 that support a plurality of pairs
of backing assemblies 20 thereon; an outer housing 40
that supports the top inner housing 30 and the bottom
inner housing 32 thereon from an entry side and an exit
side in a rolling direction of a metal strip 5; and an entry
side coolant spray header 50a and an exit side coolant
spray header 50b configured so as to inject coolant to a
bitten portion of the metal strip 5 bitten by a pair of work

rolls 10. The entry side coolant spray header 50a and
the exit side coolant spray header 50b are configured so
as to be movable in the rolling direction and/or an oppo-
site direction to the rolling direction of the metal strip 5.
Provided are a multi-high rolling mill, a maintenance and
inspection method for a multi-high rolling mill, and a using
method for a multi-high rolling mill capable of forming a
space between top and bottom roll groups in a shorter
time than ever.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a multi-high roll-
ing mill, a maintenance and inspection method for a multi-
high rolling mill, and a using method for a multi-high rolling
mill.

2. Description of the Related Art

[0002] JP-2015-520031-A includes a description relat-
ing to a set of stacked rolls having parallel longitudinal
direction axes arranged in at least a single plane approx-
imately in a direction perpendicular to a direction of move-
ment of a strip. The longitudinal direction axis of one of
the plurality of rolls is defined as an instantaneous axis
of rotation, is parallel with a line formed by the roll, and
passes through the center of mass of the roll.

SUMMARY OF THE INVENTION

[0003] A cluster type rolling mill (which may hereinafter
be described as a "multi-high rolling mill") may be used
as a rolling mill for an electrical steel strip.
[0004] In such a cluster type rolling mill, coolant noz-
zles need to be brought into proximity to work rolls in
order to appropriately control a strip thickness by injecting
a coolant to a portion bitten by the work rolls.
[0005] Here, although the rolls need to be replaced and
inspected periodically, the cluster type rolling mill has a
narrow space between a top roll group and a bottom roll
group, and thus it is difficult to make access and perform
maintenance and inspection easily.
[0006] Accordingly, JP-2015-520031-A, for example,
describes easy insertion and removal of a table, to which
a spraying device that is used to lubricate and cool the
strip and the rolls is fixed, into and out of a rolling mill
stand by sliding the table in the longitudinal direction of
a row of bearing rolls.
[0007] However, with the above-described conven-
tional technology, the sliding direction of the table is the
longitudinal direction of the rolls, and therefore a stroke
at a time of the sliding is long. Thus, it takes time to form
a space between the top and bottom roll groups by re-
tracting the table.
[0008] The present invention provides a multi-high roll-
ing mill, a maintenance and inspection method for a multi-
high rolling mill, and a using method for a multi-high rolling
mill that make it possible to form a space between a top
roll group and a bottom roll group in a shorter time than
conventional.
[0009] The present invention includes a plurality of
means for solving the above-described problems. To cite
an example of the means, there are provided: a pair of
work rolls that roll a metal strip; a plurality of pairs of

intermediate rolls that support the pair of work rolls; a
plurality of pairs of backing assemblies that support the
plurality of pairs of intermediate rolls; inner housings that
support the plurality of pairs of backing assemblies; an
outer housing that supports the inner housings from an
entry side and an exit side in a rolling direction of the
metal strip; and coolant spray headers configured to in-
ject a coolant to a bitten portion of the metal strip bitten
by the pair of work rolls, the coolant spray headers being
configured to be movable in the rolling direction and/or
an opposite direction to the rolling direction of the metal
strip.
[0010] According to the present invention, a space be-
tween the top and bottom roll groups can be formed in a
shorter time than conventional. Problems, configura-
tions, and effects other than those described above will
be made clear by the description of the following embod-
iment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a front view of the multi-high rolling mill
according to the embodiment;
FIG. 2 is a front view illustrating a state in which cool-
ant spray headers are retracted in a rolling direction
and an opposite direction to the rolling direction in
the multi-high rolling mill according to the embodi-
ment;
FIG. 3 is a front view illustrating a state in which a
top inner housing and a bottom inner housing are
separated from each other, and a top work roll is
removed in the multi-high rolling mill according to the
embodiment;
FIG. 4 is a front view illustrating a state in which a
bottom work roll and bottom first intermediate rolls
are removed, and top first intermediate rolls are sup-
ported by a support base in the multi-high rolling mill
according to the embodiment;
FIG. 5 is a front view illustrating a state in which the
top first intermediate rolls are removed in the multi-
high rolling mill according to the embodiment;
FIG. 6 is a front view illustrating a state in which bot-
tom second intermediate rolls are removed in the
multi-high rolling mill according to the embodiment;
FIG. 7 is a front view illustrating a state in which top
second intermediate rolls and bottom backing as-
semblies are removed in the multi-high rolling mill
according to the embodiment;
FIG. 8 is a front view illustrating another configuration
of the multi-high rolling mill according to the embod-
iment; and
FIG. 9 is a front view illustrating a state in which the
bottom inner housing is extracted to the outside of
the rolling mill in another configuration of the multi-
high rolling mill according to the embodiment.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0012] An embodiment of a multi-high rolling mill, a
maintenance and inspection method for a multi-high roll-
ing mill, and a using method for a multi-high rolling mill
according to the present invention will be described with
reference to FIGS. 1 to 9.
[0013] FIG. 1 is a front view of the multi-high rolling mill
according to the embodiment. FIG. 2 is a front view illus-
trating a state in which coolant spray headers are retract-
ed in a rolling direction and an opposite direction to the
rolling direction. FIG. 3 is a front view illustrating a state
in which a top inner housing and a bottom inner housing
are separated from each other, and a top work roll is
removed. FIG. 4 is a front view illustrating a state in which
a bottom work roll and bottom first intermediate rolls are
removed, and top first intermediate rolls are supported
by a support base. FIG. 5 is a front view illustrating a
state in which the top first intermediate rolls are removed.
FIG. 6 is a front view illustrating a state in which bottom
second intermediate rolls are removed. FIG. 7 is a front
view illustrating a state in which top second intermediate
rolls and bottom backing assemblies are removed. FIG.
8 is a front view illustrating another configuration of the
multi-high rolling mill. FIG. 9 is a front view illustrating a
state in which the bottom inner housing is extracted to
the outside of the rolling mill.
[0014] Incidentally, in the drawings used in the present
specification, identical or corresponding constituent ele-
ments are identified by identical or similar reference nu-
merals, and repeated description of these constituent el-
ements may be omitted.
[0015] In the present embodiment, the following de-
scription will be made by illustrating an example of a multi-
high rolling mill of a 20-high cluster type that includes
inner housings and an outer housing and in which the
divided top and bottom inner housings can be vertically
opened and closed. However, the multi-high rolling mill
is not limited to this structure, and the structure of the
present embodiment can be applied to various multi-high
rolling mills.
[0016] First, a general configuration of the multi-high
rolling mill according to the present embodiment will be
described with reference to FIG. 1.
[0017] The multi-high rolling mill 1 according to the
present embodiment illustrated in FIG. 1 is a cluster type
20-high rolling mill for rolling a metal strip 5, and is, in
particular, a rolling mill suitable for rolling a hard material
such as a stainless steel strip, an electromagnetic steel
strip, or a copper alloy.
[0018] In FIG. 1, the multi-high rolling mill 1 includes,
as rolls, a pair of top and bottom work rolls 10, two pairs
of top and bottom first intermediate rolls 12, three pairs
of top and bottom second intermediate rolls 14, and four
pairs of top and bottom top backing assemblies (an A-
axis, a B-axis, a C-axis, and a D-axis) and bottom backing
assemblies (an E-axis, an F-axis, a G-axis, and an H-
axis) (hereinafter also described collectively as backing

assemblies 20) including a divided backing bearing, a
shaft, and a saddle (neither is omitted for the convenience
of illustration).
[0019] The pair of work rolls 10 is rolls that come into
direct contact with the metal strip 5. The pair of work rolls
10 rolls the metal strip 5.
[0020] The pair of top and bottom work rolls 10 is re-
spectively in contact with and supported by the two pairs
of top and bottom first intermediate rolls 12. In addition,
these two pairs of top and bottom first intermediate rolls
12 are respectively in contact with and supported by the
three pairs of top and bottom second intermediate rolls
14.
[0021] The three pairs of top and bottom second inter-
mediate rolls 14 are respectively in contact with and sup-
ported by the backing assemblies 20 on an upward side
in a vertical direction with respect to the metal strip 5 (the
A-axis, the B-axis, the C-axis, and the D-axis) and the
backing assemblies 20 on a downward side in the vertical
direction with respect to the metal strip 5 (the E-axis, the
F-axis, the G-axis, and the H-axis).
[0022] The multi-high rolling mill 1 also includes a top
inner housing 30 that supports the top side backing as-
semblies 20 on the top side in the vertical direction of the
metal strip 5 (the A-axis, the B-axis, the C-axis, and the
D-axis) and a bottom inner housing 32 that supports the
bottom side backing assemblies 20 on the bottom side
in the vertical direction of the metal strip 5 (the E-axis,
the F-axis, the G-axis, and the H-axis).
[0023] The top inner housing 30 and the bottom inner
housing 32 are supported by an outer housing 40 from
an entry side and an exit side in the rolling direction of
the metal strip 5.
[0024] A push-up cylinder 60 is provided under the bot-
tom inner housing 32 in the vertical direction so as to
support the bottom inner housing 32. The push-up cylin-
der 60 is driven when a gap is to be created between the
top and bottom rolls.
[0025] Also provided are, for roll cooling and rolling lu-
brication, an entry side coolant spray header 50a that
injects a coolant to a bitten portion of the metal strip 5
bitten by the pair of top and bottom work rolls 10 from
top and bottom on the entry side in the rolling direction
of the metal strip 5 and an exit side coolant spray header
50b that injects the coolant to the bitten portion from the
upward and downward directions on the exit side in the
rolling direction of the metal strip 5.
[0026] In the entry side coolant spray header 50a, an
entry side top coolant spray header 52a located on the
upward side in the vertical direction of the metal strip 5
and an entry side bottom coolant spray header 54a lo-
cated on the downward side in the vertical direction are
connected and integrated with each other by an entry
side connecting member 56a in an outer housing por-
tion(s) on a drive side and/or a work side among outsides
in the width direction of the metal strip 5.
[0027] The entry side coolant spray header 50a has a
shape extending from the work roll 10 side to the outer
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housing 40 side as viewed from the front side of the multi-
high rolling mill 1. The entry side coolant spray header
50a is supported by a member disposed outward in an
opposite direction to the rolling direction with respect to
the top inner housing 30 and the bottom inner housing 32.
[0028] In particular, in the present embodiment, the en-
try side connecting member 56a of the entry side coolant
spray header 50a is supported by the outer housing 40
as a member disposed outward in the opposite direction
to the rolling direction with respect to the top inner hous-
ing 30 and the bottom inner housing 32. It is to be noted
that without being limited to the configuration supported
by the outer housing 40, a structure can be adopted in
which the entry side coolant spray header penetrates the
outer housing 40 without coming in contact with the outer
housing 40, and is supported by a further outward mill
guide.
[0029] Also in the exit side coolant spray header 50b,
as in the entry side coolant spray header 50a, an exit
side top coolant spray header 52b located on the upward
side in the vertical direction of the metal strip 5 and an
exit side bottom coolant spray header 54b located on the
downward side in the vertical direction are connected
and integrated with each other by an exit side connecting
member 56b in an outer housing portion(s) on the drive
side and/or the work side among the outsides in the width
direction of the metal strip 5.
[0030] The exit side coolant spray header 50b has a
shape extending from the work roll 10 side to the outer
housing 40 side as viewed from the front side of the multi-
high rolling mill 1. The exit side coolant spray header 50b
is supported by a member disposed outward in the rolling
direction with respect to the top inner housing 30 and the
bottom inner housing 32.
[0031] In particular, in the present embodiment, the exit
side connecting member 56b of the exit side coolant
spray header 50b is supported by the outer housing 40
as a member disposed outward in the rolling direction
with respect to the top inner housing 30 and the bottom
inner housing 32. It is to be noted that without being lim-
ited to the configuration supported by the outer housing
40, a structure can be adopted in which the exit side
coolant spray header penetrates the outer housing 40
without coming into contact with the outer housing 40,
and is supported by a further outward mill guide.
[0032] In the present embodiment, the entry side cool-
ant spray header 50a is further provided with a moving
mechanism 45a that makes a top end on the work roll 10
side of the entry side coolant spray header 50a movable
in the opposite direction to the rolling direction of the met-
al strip 5, more specifically movable in the opposite di-
rection to the rolling direction to a position outward in the
rolling direction with respect to the axes of backing as-
semblies 20 most distant from the work rolls 10 in the
rolling direction (the D-axis and the E-axis, or the centers
of the backing assemblies 20) as viewed from the front
side of the multi-high rolling mill 1, as illustrated in FIG.
2, and the exit side coolant spray header 50b is further

provided with a moving mechanism 45b that makes a top
end on the work roll 10 side of the exit side coolant spray
header 50b movable in the rolling direction of the metal
strip 5, more specifically, movable in the rolling direction
to a position outward in the rolling direction with respect
to the axes of backing assemblies 20 most distant from
the work rolls 10 in the rolling direction (the A-axis and
the H-axis, or the centers of the backing assemblies 20)
as viewed from the front side of the multi-high rolling mill
1, as illustrated in FIG. 2.
[0033] The configuration of these moving mechanisms
45a and 45b is not particularly limited, the moving mech-
anisms 45a and 45b making the top end on the work roll
10 side of the entry side coolant spray header 50a mov-
able to a position outward on the entry side in the rolling
direction with respect to the axes of the backing assem-
blies 20 most distant from the work rolls 10 in the rolling
direction, and making the top end on the work roll 10 side
of the exit side coolant spray header 50b movable to a
position outward on the exit side in the rolling direction
with respect to the axes of the backing assemblies 20
most distant from the work rolls 10 in the rolling direction.
It is possible to adopt various configurations such as a
hydraulic cylinder that extends in the rolling direction or
in the opposite direction to the rolling direction, a ball
screw that converts rotary motion into rectilinear motion,
a rack, and a pinion. Thus, the configuration of the moving
mechanisms 45a and 45b is not particularly limited.
[0034] At a time of maintenance and inspection of the
multi-high rolling mill 1, for example, the moving mech-
anisms 45a and 45b move the entry side coolant spray
header 50a in the opposite direction to the rolling direction
of the metal strip 5, and move the exit side coolant spray
header 50b in the rolling direction of the metal strip 5.
Consequently, the top end of the entry side coolant spray
header 50a is opened to the outside of the D-axis and
the E-axis, and the top end of the exit side coolant spray
header 50b is opened to the outside of the A-axis and
the H-axis. Thus, as illustrated in FIG. 3, a space can be
obtained within the multi-high rolling mill 1 by separating
the top inner housing 30 and the bottom inner housing
32 from each other. Hence, various roll rearrangement
tools can be proposed, and a rearrangement can be per-
formed in a short time.
[0035] Therefore, it is easy to extract and remove the
top work roll 10 in the width direction of the metal strip 5
as illustrated in FIG. 3, remove the bottom work roll 10
as illustrated in FIG. 4, further support the top first inter-
mediate rolls 12 by a support base 70 and thereby sta-
bilize the top first intermediate rolls 12 at a time of re-
moving the bottom first intermediate rolls 12 as illustrated
in FIG. 4, further remove the top first intermediate rolls
12 as illustrated in FIG. 5, remove the bottom second
intermediate rolls 14 as illustrated in FIG. 6, remove the
top second intermediate rolls 14 and the bottom backing
assemblies 20 as illustrated in FIG. 7, and further extract
and remove the top backing assemblies 20. Thus, re-
placement work can be performed easily as compared
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with conventional replacement work.
[0036] In addition, conventionally, also in a rearrange-
ment using an automatic rearrangement device, because
the device may become larger in scale, rolls are generally
extracted from within the multi-high rolling mill 1 one by
one, and therefore replacement takes time. However, the
configuration according to the present embodiment
makes it possible to adopt various rearrangement meth-
ods such as a stable and simultaneous rearrangement
of a plurality of rolls. In particular, it becomes possible to
perform replacement of the second intermediate rolls 14
and the backing assemblies 20 stably and efficiently,
which replacement is performed by an unstable porter
bar operation.
[0037] Incidentally, when only the work rolls 10 are to
be rearranged, the work rolls 10 can be extracted in the
axial direction in a state in which the metal strip 5 remains
passed between the top and bottom work rolls 10. On
the other hand, suppose that in a case of rearranging the
first intermediate rolls 12, the second intermediate rolls
14, and the backing assemblies 20, the metal strip 5 is
extracted first, and then the retraction of the entry side
coolant spray header 50a and the exit side coolant spray
header 50b and the removal of the work rolls 10 are start-
ed.
[0038] In addition, timing at which the entry side cool-
ant spray header 50a and the exit side coolant spray
header 50b are moved in the rolling direction or in the
opposite direction to the rolling direction is not limited to
a time of maintenance and inspection.
[0039] For example, when a front end portion of the
metal strip 5 is passed between the pair of work rolls 10
in rolling the metal strip 5, the entry side coolant spray
header 50a and the exit side coolant spray header 50b
can be brought into proximity to the pair of work rolls 10
as compared with a time of normal rolling by moving the
entry side coolant spray header 50a and the exit side
coolant spray header 50b in the rolling direction and/or
the opposite direction to the rolling direction of the metal
strip 5.
[0040] In addition, at a time of normal rolling of the met-
al strip 5, the entry side coolant spray header 50a and
the exit side coolant spray header 50b can be more sep-
arated from the pair of work rolls 10 than at the time of
passing the front end portion.
[0041] Another configuration of the multi-high rolling
mill will next be described with reference to FIG. 8 and
FIG. 9.
[0042] In a multi-high rolling mill 1A illustrated in FIG.
8 and FIG. 9, a bottom inner housing 32A includes, in a
bottom portion thereof, bottom mono-block housing
wheels 80 for moving the bottom inner housing 32A in
the width direction of the metal strip 5. The bottom inner
housing 32A can therefore be moved on an installation
floor 85 in the width direction of the metal strip 5.
[0043] Thus, a bottom roll group (the bottom work roll
10, the bottom first intermediate rolls 12, the bottom sec-
ond intermediate rolls 14, and the bottom backing as-

semblies 20 (the E-axis, the F-axis, the G-axis, and the
H-axis)) can be extracted from the multi-high rolling mill
1A at the same time, and roll detachment and attachment
by crane operation is made possible. This facilitates a
rearrangement of rolls, particularly the backing assem-
blies 20, and makes it possible to shorten a rearrange-
ment time to half or less as compared with the conven-
tional rearrangement time.
[0044] Effects of the present embodiment will next be
described.
[0045] The multi-high rolling mill 1 or 1A according to
the present embodiment described above includes: the
pair of work rolls 10 that roll the metal strip 5; a plurality
of pairs of the first intermediate rolls 12 and the second
intermediate rolls 14 that support the pair of work rolls
10; a plurality of pairs of the backing assemblies 20 that
support the plurality of pairs of the first intermediate rolls
12 and the second intermediate rolls 14; the top inner
housing 30 and the bottom inner housing 32 that support
the plurality of pairs of the backing assemblies 20; the
outer housing 40 that supports the top inner housing 30
and the bottom inner housing 32 from the entry side and
the exit side in the rolling direction of the metal strip 5;
and the entry side coolant spray header 50a and the exit
side coolant spray header 50b configured to inject the
coolant to a bitten portion of the metal strip 5 bitten by
the pair of work rolls 10; the entry side coolant spray
header 50a and the exit side coolant spray header 50b
being configured to be movable in the rolling direction
and/or the opposite direction to the rolling direction of the
metal strip 5.
[0046] In the multi-high rolling mill, unless injection
from top end portions of the coolant spray headers is
performed aimed between the work rolls and the metal
strip 5, strip thickness becomes instable, which repre-
sents a disturbance in control.
[0047] In addition, in a reversing rolling mill for rolling
an electromagnetic steel strip as an example of the metal
strip 5, an amount of injection of the coolant is controlled
according to a pass and a strip speed. However, when
nozzle top ends are not close to vicinities between the
work rolls and the metal strip 5, a state occurs in which
the top end portions of the coolant spray headers do not
reach between the work rolls and the metal strip 5.
[0048] It is therefore essential to bring the nozzles
close to the vicinities between the work rolls and the metal
strip 5. However, this represents a spatial constraint on
an operation of rearranging the second intermediate rolls
and the like and the backing assemblies of the multi-high
rolling mill. It is thus difficult to make a smooth rearrange-
ment.
[0049] In contrast, in the present embodiment, the en-
try side coolant spray header 50a and the exit side cool-
ant spray header 50b can be moved in the rolling direction
and the opposite direction to the rolling direction. Thus,
a space between the roll groups can be formed by merely
moving the entry side coolant spray header 50a and the
exit side coolant spray header 50b by a short distance.
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It is consequently possible to shorten a time taken to form
the space as compared with the conventional time. In
addition, because the movement can be performed in
the rolling direction and/or the opposite direction to the
rolling direction of the metal strip 5, movement in the ver-
tical direction is practically unnecessary, and also it is
easy to move the nozzle top ends to the vicinities between
the work rolls 10 and the metal strip 5. Consequently, a
burden of adjustment for cooling can also be greatly re-
duced as compared with the conventional burden.
[0050] In addition, the entry side coolant spray header
50a and the exit side coolant spray header 50b have a
shape extending from the work roll 10 side to the outer
housing 40 side as viewed from the front side of the multi-
high rolling mill 1, and are supported by a member dis-
posed outward in the rolling direction with respect to the
top inner housing 30 and the bottom inner housing 32.
Thus, even when the shape of the headers is a shape
long in the rolling direction, the headers can be easily
moved in the rolling direction and the opposite direction
to the rolling direction, and provision can be made more
easily for a change in rolling conditions or the like.
[0051] Further, the entry side coolant spray header 50a
and the exit side coolant spray header 50b are supported
by the outer housing 40. Thus, the positions of the spray
headers can be fixed with respect to a pass line. A device
and an effort for adjusting the angles of the nozzles at
header top ends are therefore rendered unnecessary. It
is consequently possible to reduce work at a time of main-
tenance and inspection, and achieve a further improve-
ment in work efficiency.
[0052] In a case of the multi-high rolling mill, in partic-
ular, conventionally, the coolant spray headers are re-
spectively attached to the top inner housing and the bot-
tom inner housing. Therefore, nozzle injection angles
need to be adjusted according to a combination of the
diameters of the respective rolls, that is, the work rolls
10, the first intermediate rolls 12, and the second inter-
mediate rolls 14, and the provision of an angle adjusting
device is essential. However, such a device is rendered
unnecessary, so that various advantages such as space
saving and a reduction in cost are obtained.
[0053] In addition, the entry side coolant spray header
50a and the exit side coolant spray header 50b have the
entry side connecting member 56a and the exit side con-
necting member 56b in which the entry side top coolant
spray header 52a and the exit side top coolant spray
header 52b disposed on the top side of the metal strip 5
and the entry side bottom coolant spray header 54a and
the exit side bottom coolant spray header 54b disposed
on the bottom side of the metal strip 5 are connected to
each other on the outside in the width direction of the
metal strip 5, and the entry side connecting member 56a
and the exit side connecting member 56b are supported
by a member disposed outward in the rolling direction
with respect to the top inner housing 30 and the bottom
inner housing 32. Thus, the headers on the top side of
the metal strip 5 and the headers on the bottom side of

the metal strip 5 can be integrated with each other. The
top and bottom headers can therefore be moved at a
time, so that effects such as a simplification of the con-
figuration of the moving mechanisms 45a and 45b and
an improvement in movement efficiency are obtained.
[0054] Further, the entry side coolant spray header 50a
and the exit side coolant spray header 50b are configured
such that top ends on the work roll 10 side of the entry
side coolant spray header 50a and the exit side coolant
spray header 50b are movable to positions outward in
the rolling direction with respect to the axes of the backing
assemblies 20 most distant from the work rolls 10 in the
rolling direction as viewed from the front side of the multi-
high rolling mill 1. Thus, a sufficient space for mainte-
nance and the like can be formed. Because the move-
ment distance of the headers can be made shorter than
that in a case of moving the headers in the longitudinal
direction of the rolls, a time taken to form the space can
be shortened.
[0055] In addition, further provided is a supporting car-
riage that moves in the width direction of the metal strip
5, and holds from below the top backing assemblies 20
arranged on the top side of the metal strip 5 among the
plurality of pairs of the backing assemblies 20 in a state
in which the entry side coolant spray header 50a and the
exit side coolant spray header 50b are disposed at re-
tracted positions to which the entry side coolant spray
header 50a and the exit side coolant spray header 50b
are moved in the rolling direction, and the bottom backing
assemblies 20 arranged on the bottom side of the metal
strip 5 among the pair of work rolls 10, the plurality of
pairs of the first intermediate rolls 12 and the second
intermediate rolls 14, and the plurality of pairs of the back-
ing assemblies 20 are extracted to the outside of the bot-
tom inner housing 32. Conventionally, each of the top
first intermediate rolls 12 and the top second intermediate
rolls 14 is suspended from above for a purpose of pre-
venting a fall at a time of a roll rearrangement. However,
the supporting carriage obviates a need for a top roll sus-
pending device at the time of the roll rearrangement. In
addition, the rolls can be extracted to the outside of the
multi-high rolling mill 1 while a second intermediate roll
14 bearing box that is removed for the mounting of a
porter bar device remains in a mounted state. Thus, bear-
ing box attachment and detachment work in front of the
multi-high rolling mill 1 does not need to be performed
manually. In addition, in a case of an automatic replace-
ment device, the necessity of the device itself is eliminat-
ed.
[0056] Further, the inner housings include the top inner
housing 30 disposed on the top side of the metal strip 5
and the bottom inner housing 32A disposed on the bottom
side of the metal strip 5, and the bottom inner housing
32A includes the bottom mono-block housing wheels 80
for moving the bottom inner housing 32A in the width
direction of the metal strip 5 in a bottom portion of the
bottom inner housing 32A. Thus, the roll group on the
bottom side can be extracted from the rolling mill at the
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same time, so that efficiency of replacement work for the
roll group on the bottom side can be greatly improved.
[0057] In addition, according to a using method for the
multi-high rolling mill 1 in the present invention, the using
method including bringing the entry side coolant spray
header 50a and the exit side coolant spray header 50b
into proximity to the pair of work rolls 10 by moving the
entry side coolant spray header 50a and the exit side
coolant spray header 50b in the rolling direction and/or
the opposite direction to the rolling direction of the metal
strip 5 at a time of passing a front end portion of the metal
strip 5 between the pair of work rolls 10, the coolant can
be supplied effectively at a biting time at which a large
load is applied to the work rolls 10 and the like. Thus, a
reduction in the load can be achieved.
[0058] Further, at a time of normal rolling of the metal
strip 5, the entry side coolant spray header 50a and the
exit side coolant spray header 50b are more separated
from the pair of work rolls 10 than at the time of passing
the front end portion. It is thereby possible to inhibit top
end portions of the entry side coolant spray header 50a
and the exit side coolant spray header 50b from ap-
proaching the work rolls 10 more than necessary.

<Others>

[0059] It is to be noted that the present invention is not
limited to the foregoing embodiments, but is susceptible
of various modifications and applications. The foregoing
embodiments have been described in detail in order to
describe the present invention in an easily understand-
able manner, and are not necessarily limited to including
all of the described configurations.

[Explanation of Reference Numerals]

[0060]

1,1a...multi-high rolling mill
5...metal strip
10...work roll
12...first intermediate roll
14...second intermediate roll
20...backing assemblies
30...top inner housing
32, 32a...bottom inner housing
40...outer housing (outer member in the rolling di-
rection)
45a, 45b...movement mechanisms
50a...entry side coolant spray header
50b...exit side coolant spray header
52a...entry side top coolant spray header (top cool-
ant spray header)
52b...exit side top coolant spray header (top coolant
spray header)
54a...entry side bottom coolant spray header (bot-
tom coolant spray header)
54b...exit side bottom coolant spray header (bottom

coolant spray header)
56a...entry side connecting member (connecting
portion)
56b...exit side connecting member (connecting por-
tion)
60...push-up cylinder
70...support base
80...bottom mono-block housing wheel (extracting
and inserting unit) 85...installation floor

Claims

1. A multi-high rolling mill (1, 1A) comprising:

a pair of work rolls (10) that roll a metal strip (5);
a plurality of pairs of intermediate rolls (12, 14)
that support the pair of work rolls (10);
a plurality of pairs of backing assemblies (20)
that support the plurality of pairs of intermediate
rolls (12, 14);
inner housings (30, 32, 32A) that support the
plurality of pairs of backing assemblies (20);
an outer housing (40) that supports the inner
housings (30, 32, 32A) from an entry side and
an exit side in a rolling direction of the metal strip
(5); and
coolant spray headers (50a, 50b) configured to
inject a coolant to a bitten portion of the metal
strip (5) bitten by the pair of work rolls (10), char-
acterized in that
the coolant spray headers (50a, 50b) being con-
figured to be movable in the rolling direction
and/or an opposite direction to the rolling direc-
tion of the metal strip (5).

2. The multi-high rolling mill according to claim 1,
wherein the coolant spray headers (50a, 50b) have
a shape extending from a side of the work roll (10)
to a side of the outer housing (40) as viewed from a
front side of the multi-high rolling mill (1, 1A), and
are supported by a member (40) disposed outward
in the rolling direction with respect to the inner hous-
ings (30, 32).

3. The multi-high rolling mill according to claim 2,
wherein the coolant spray headers (50a, 50b) are
supported by the outer housing (40).

4. The multi-high rolling mill according to claim 2,
wherein

the coolant spray headers (50a, 50b) have a
connecting portion (56a, 56b) in which a top
coolant spray header (52a, 52b) disposed on a
top side of the metal strip (5) and a bottom cool-
ant spray header (54a, 54b) disposed on a bot-
tom side of the metal strip (5) are connected to
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each other on an outside in a width direction of
the metal strip (5), and
the connecting portion (56a, 56b) is supported
by a member (40) disposed outward in the rolling
direction with respect to the inner housings (30,
32).

5. The multi-high rolling mill according to any one of
claims 1 to 4, wherein
the coolant spray headers (50a, 50b) are configured
such that top ends, on a side of the work roll (10), of
the coolant spray headers (50a, 50b) are movable
to positions outward in the rolling direction with re-
spect to axes of backing assemblies (20) most dis-
tant from the work rolls (10) in the rolling direction
as viewed from a front side of the multi-high rolling
mill (1, 1A).

6. The multi-high rolling mill according to any one of
claims 1 to 4, further comprising:
a carriage that moves in a width direction of the metal
strip (5), and holds from below top backing assem-
blies (20) arranged on a top side of the metal strip
(5) among the plurality of pairs of backing assemblies
(20) in a state in which the coolant spray headers
(50a, 50b) are disposed at retracted positions to
which the coolant spray headers (50a, 50b) are
moved in the rolling direction, and bottom backing
assemblies (20) arranged on a bottom side of the
metal strip (5) among the pair of work rolls (10), the
plurality of pairs of intermediate rolls (12, 14), and
the plurality of pairs of backing assemblies (20) are
extracted to an outside of the inner housings (30,
32) .

7. The multi-high rolling mill according to any one of
claims 1 to 4, wherein

the inner housings (30, 32A) include a top inner
housing (30) disposed on a top side of the metal
strip (5) and a bottom inner housing (32A) dis-
posed on a bottom side of the metal strip (5), and
the bottom inner housing (32A) includes an ex-
tracting and inserting unit (80) for moving the
bottom inner housing (32A) in a width direction
of the metal strip (5) in a bottom portion of the
bottom inner housing (32A).

8. A maintenance and inspection method for a multi-
high rolling mill (1, 1A) including

a pair of work rolls (10) that roll a metal strip (5),
a plurality of pairs of intermediate rolls (12, 14)
that support the pair of work rolls (10),
a plurality of pairs of backing assemblies (20)
that support the plurality of pairs of intermediate
rolls (12, 14),
inner housings (30, 32, 32A) that support the

plurality of pairs of backing assemblies (20),
an outer housing (40) that supports the inner
housings (30, 32, 32A) from an entry side and
an exit side in a rolling direction of the metal strip
(5), and
coolant spray headers (50a, 50b) configured to
inject a coolant to a bitten portion of the metal
strip (5) bitten by the pair of work rolls (10), char-
acterized in that the maintenance and inspec-
tion method comprising:

extracting the pair of work rolls (10) in a
width direction of the metal strip (5);
extracting the plurality of pairs of intermedi-
ate rolls (12, 14) supporting the pair of work
rolls (10) in the width direction of the metal
strip (5); and
moving the coolant spray headers (50a,
50b) in the rolling direction and/or an oppo-
site direction to the rolling direction of the
metal strip (5).

9. The maintenance and inspection method for the mul-
ti-high rolling mill according to claim 8, further com-
prising:

disposing the coolant spray headers (50a, 50b)
at retracted positions to which the coolant spray
headers (50a, 50b) are moved in the rolling di-
rection and/or the opposite direction to the rolling
direction, and extracting bottom backing assem-
blies (20) arranged on a bottom side of the metal
strip (5) among the pair of work rolls (10), the
plurality of pairs of intermediate rolls (12, 14),
and the plurality of pairs of backing assemblies
(20) to an outside of the inner housings (30, 32,
32A); and
holding from below top backing assemblies (20)
arranged on a top side of the metal strip (5)
among the plurality of pairs of backing assem-
blies (20) by moving, in the width direction of the
metal strip (5), a carriage that holds the top back-
ing assemblies (20) from below.

10. The maintenance and inspection method for the mul-
ti-high rolling mill according to claim 8, further com-
prising:

in a case where the inner housings (30, 32A)
include a top inner housing (30) disposed on a
top side of the metal strip (5) and a bottom inner
housing (32A) disposed on a bottom side of the
metal strip (5),
moving the bottom inner housing (32A) in the
width direction of the metal strip (5).

11. A using method for a multi-high rolling mill (1, 1A)
including
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a pair of work rolls (10) that roll a metal strip (5),
a plurality of pairs of intermediate rolls (12, 14)
that support the pair of work rolls (10),
a plurality of pairs of backing assemblies (20)
that support the plurality of pairs of intermediate
rolls (12, 14),
inner housings (30, 32, 32A) that support the
plurality of pairs of backing assemblies (20),
an outer housing (40) that supports the inner
housings (30, 32, 32A) from an entry side and
an exit side in a rolling direction of the metal strip
(5), and
coolant spray headers (50a, 50b) configured to
inject a coolant to a bitten portion of the metal
strip (5) bitten by the pair of work rolls (10), char-
acterized in that the using method comprising:
bringing the coolant spray headers (50a, 50b)
into proximity to the pair of work rolls (10) by
moving the coolant spray headers (50a, 50b) in
the rolling direction and/or an opposite direction
to the rolling direction of the metal strip (5) at a
time of passing a front end portion of the metal
strip (5) between the pair of work rolls (10).

12. The using method for the multi-high rolling mill ac-
cording to claim 11, wherein
at a time of normal rolling of the metal strip (5), the
coolant spray headers (50a, 50b) are more separat-
ed from the pair of work rolls (10) than at the time of
passing the front end portion of the metal strip (5)
between the pair of work rolls (10).
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