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Description

{Technical Field}

[0001] The present invention relates to a multi-high roll-
ing mill having small-diameter work rolls for performing
rolling of a hard material, such as a stainless steel strip
or an electrical steel strip, the rolling mill being equipped
with a work roll shift function to shift the work rolls tapered
at one ends in the axial directions, thereby controlling
edge drop of a material to be rolled or controlling a strip
shape.

{Background Art}

[0002] Generally, when rolling is performed with
straight (not tapered at one end) work rolls, in strip width-
wise distribution of strip thickness in the material to be
rolled, the strip thickness becomes extremely thin in the
vicinity of strip widthwise ends compared to a strip central
portion, because of Hertzian flattening of the work roll. A
so-called edge drop phenomenon occurs. If the amount
of this edge drop is large, the amount of edge trimming
in the following process increases, and the yield decreas-
es accordingly. Therefore, a technique to reduce this
amount of edge drop has been demanded.
[0003] Further, since a strip shape varies depending
on a speed-load correction during rolling speed acceler-
ation or deceleration, smooth acceleration or decelera-
tion cannot be performed, which also results in such a
problem that production efficiency is not improved.
Therefore, a technique to make it possible to reduce the
strip shape variation during the acceleration or deceler-
ation has also been demanded strongly.
Further EP 2 292 341 A2 discloses a multi-high rolling
mill having all features of the pre-characterising portion
of present claim 1.

{Citation List}

{Patent Literature}

[0004]

{Patent Literature 1} Japanese Patent No. 3640162
{Patent Literature 2} Japanese Patent Application
Laid-Open No. S59-61511
{Patent Literature 3} Japanese Patent Application
Laid-Open No. 2010-066255

{Summary of Invention}

{Technical Problem}

[0005] By the way, conventionally, the structure of a
thrust bearing of a work roll of a six-high rolling mill or a
12-high or 20-high cluster-type rolling mill using small-
diameter work rolls, as shown in Figs. 20 and 21, is such

that end faces of one ends of an upper work roll 100a
and a lower work roll 100b are supported by a single
vertically-barrel thrust bearing 101a or 101b on each of
an operation side and a drive side, because of limited
installation space. The thrust bearings 101a and 101b
are rotatably supported by brackets 102a and 102b, each
formed in a groove shape in cross section, via vertical
shafts 103a and 103b.
[0006] It should be noted that Figs. 20 and 21 show an
example where a metal strip W, which is a material to be
rolled, is rolled by the pair of upper and lower work rolls
100a and 100b of a 20-high cluster-type rolling mill. In
the example, the pair of upper and lower work rolls 100a
and 100b are supported in contact with two upper and
two lower first intermediate rolls 104a and 104b. These
two upper and two lower first intermediate rolls 104a and
104b are supported in contact with three upper and three
lower second intermediate rolls 105a and 105b. These
three upper and three lower second intermediate rolls
105a and 105b are supported in contact with four upper
and four lower backing bearing shafts formed of backing
bearings 106a and 106b, shafts 107a and 107b, and sad-
dles 108a and 108b, respectively.
[0007] Then, in a case where separate upper and lower
thrust bearings are provided for the purpose of applica-
tion of a shift function to shift a roll shoulder position of
the work roll having a tapered roll shoulder (known from
the patent literature 1, the patent literature 2, etc.) to the
vicinity of the inside of the strip widthwise end in order to
reduce the edge drop described above, there is the prob-
lem that thrust bearings having a required bearing ca-
pacity cannot be disposed because the work rolls are of
small diameter, and because an installation space cannot
be secured due to the cluster roll structure. In short, it is
impossible to install thrust bearings effectively to achieve
the shift function of the small-diameter work rolls.
[0008] Furthermore, in the six-high rolling mill or the
12-high or 20-high cluster-type rolling mill using small-
diameter work rolls, there is no space to install the thrust
bearings in a linear cylinder generally used, and thus it
is difficult to introduce a mechanism to shift the work roll
in the axial direction. Moreover, there is also a problem
that it is impossible to cause the tapered roll shoulder
positions of the work rolls to coincide with the vicinities
of the insides of the positions of the strip widthwise ends
or the vicinities of the outsides of the positions of the strip
widthwise ends correctly if correct positions of the strip
widthwise ends cannot be determined when a steel strip
meanders during rolling.
[0009] In view of the above-described circumstances,
an object of the present invention is to provide a multi-
high rolling mill equipped with a work roll shift function
where thrust bearings are effectively installed so that the
shifting function of small-diameter work rolls can be
achieved with a simple mechanism.
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{Solution to Problem}

[0010] A multi-high rolling mill equipped with a work
roll shift function according to an first aspect of the
present invention for solving the above problems is a
rolling mill including a pair of upper and lower work rolls
for rolling a metal strip, and one or a plurality of upper
support rolls and one or a plurality of lower support rolls
supporting the work rolls, characterized in that
the pair of upper and lower work rolls are provided with
tapered portions in upper and lower positions in point
symmetry;
end faces of the respective work rolls are supported by
two upper and two lower thrust bearings on each of an
operation side and a drive side;
long holes are formed in inner-race side shafts of bearing
boxes pivotally supporting the respective thrust bearings,
the long holes allowing the thrust bearings to be individ-
ually movable together with the respective bearing boxes
in roll axial directions;
coupling bars penetrating the corresponding long holes
to restrict vertical displacements of the two upper and
two lower thrust bearings are provided between the cor-
responding bearing boxes;
first roll shift devices connected to the respective bearing
boxes to shift the corresponding work rolls in the roll axial
directions are provided; and
taper start positions of the tapered portions of the respec-
tive work rolls are shifted to vicinities of insides of strip
widthwise ends or vicinities of outsides of strip widthwise
ends.
[0011] Moreover,
the multi-high rolling mill equipped with a work roll shift
function according to a second aspect of the present in-
vention is characterized in that a ratio D/B (D: bearing
outer diameter, B: bearing width) of an outer diameter of
the thrust bearings to a width of the thrust bearings is set
to a range between 5.0 to 12.
[0012] Moreover,
the multi-high rolling mill equipped with a work roll shift
function according to a third aspect of the present inven-
tion is characterized in that guides are provided for guid-
ing the respective bearing boxes, on the opposite side
to the thrust bearings, slidably in the roll axial directions
and collectively while restricting the respective bearing
boxes in vertical, entry-side and delivery-side Passing
directions.
[0013] Moreover
the multi-high rolling mill equipped with a work roll shift
function according to a fourth aspect of the present in-
vention is characterized in that each of the first roll shift
devices comprises: an arm joined at a middle portion
thereof to the corresponding bearing box via a pin, and
a shift cylinder for applying shift force to one end of the
arm using a hinge coupled to the other ends of the arms
as a fulcrum.
[0014] Moreover,

the multi-high rolling mill equipped with a work roll shift
function according to a fifth aspect of the present inven-
tion is characterized in that a strip widthwise end position
detector for a metal strip is provided on an entry side or
a delivery side of the rolling mill, and a control means for
performing shift controls of the first roll shift devices is
provided to cause the taper start positions of the tapered
portions of the upper and lower work rolls to coincide with
the vicinities of the insides of the strip widthwise ends or
the vicinities of the outsides of the strip widthwise ends
detected by the strip widthwise end position detector in-
dependently for the upper side and the lower side.
[0015] Moreover,
the multi-high rolling mill equipped with a work roll shift
function according to a sixth aspect of the present inven-
tion is characterized in that a strip widthwise end thick-
ness meter for measuring thicknesses of the strip width-
wise ends of a metal strip is provided on a delivery side
of the rolling mill, and a control means for performing shift
controls of the first roll shift devices is provided in order
to adjust the taper start positions of the tapered portions
of the upper and lower work rolls in the vicinities of the
insides of the strip widthwise ends individually for the
upper side and the lower side such that the thicknesses
of the strip widthwise ends measured on the operation
side and on the drive side become predetermined thick-
nesses.
[0016] Moreover,
the multi-high rolling mill equipped with a work roll shift
function according to a seventh aspect of the present
invention is characterized in that second roll shift devices
are further provided for shifting the one or plurality of
upper support rolls and the one or plurality of lower sup-
port rolls in the roll axial directions, and the control means
performs shift controls of the second roll shift devices to
shift-control the one or plurality of upper support rolls and
the one or plurality of lower support rolls asymmetrically
on the operation side and on the drive side.

{Advantageous Effects of Invention}

[0017] According to the configuration of the present
invention, since the two upper and lower thrust bearings
have the long-hole structures allowing the respective
thrust bearings to move individually in the roll axial direc-
tions at the inner-race side shafts, and the coupling bars
for restricting vertical displacements of the respective
thrust bearings are provided. Therefore, the bearing stiff-
ness of the thrust bearings can be increased. Further,
the ratio D/B (D: thrust bearing outer diameter, B: thrust
bearing width) of each of the thrust bearings of the work
rolls has been changed from a conventional ratio (D/B:
2.0 to 3.0) to a ratio of 2.5 to 4.0 times (D/B: 5.0 to 12)
the conventional ratio. Therefore, even if the thrust bear-
ing width B is narrower, a bearing life equal to or longer
than a conventional bearing life can be obtained. Fur-
thermore, since the guides are provided for guiding the
bearing boxes, on the opposite side to the thrust bear-
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ings, slidably in the roll axial directions and collectively
under restriction in vertical and entry and delivery direc-
tions, the stiffness of this part can be raised. As a result,
this configuration makes it possible to withstand large
external force at the time of strip cutting, and also prevent
chattering due to vibration from occurring.
[0018] In addition, the first roll shift devices include the
arms joined at middle portions thereof to the bearing box-
es via the pins, and the shift cylinders for applying shift
force to one ends of the arms using the hinges coupled
to the other ends of the arms as fulcrums. Therefore,
even if the capacities of the cylinders are smaller than
those of cylinders having a linear structure, the arm ratio
makes it possible to secure a predetermined shift force,
and consequently the cylinders can be installed even in
narrow spaces.
[0019] In addition, it becomes possible to shift the taper
start positions of the tapered portions of the respective
work rolls to the vicinities of the insides of the strip width-
wise ends, a reduction (edge drop) in the strip thickness
of the strip widthwise ends after rolling is also suppressed
by clearances of the tapered portions, the amount of edge
trimming in the following process is reduced, and the yield
is improved accordingly.
[0020] In addition, by causing the taper start positions
of the tapered portions of the respective work rolls to
coincide with the vicinities of the outsides of the strip
widthwise ends, harmful contact linear pressure from the
outside of the strip width to the work rolls from the inter-
mediate rolls that are the support rolls is reduced, and
therefore shape stability (small shape variation relative
to load variation) is significantly improved, stable rolling
becomes possible, and production efficiency is im-
proved.
[0021] In case of meandering of the metal strip during
rolling, by detecting actual strip widthwise end positions
using the strip widthwise end position detector and caus-
ing the taper start positions of the tapered portions of the
respective work rolls to coincide with the vicinities of the
insides of the strip widthwise ends of the actual strip
widthwise ends independently for the upper side and the
lower side, the amount of edge drop, which is a reduction
in the strip thickness of the strip widthwise end, can be
reduced more effectively. Therefore, the amount of edge
trimming in the following process is reduced, and the yield
is improved.
[0022] In addition, by causing the taper start positions
of the tapered portions of the respective work rolls to
coincide with the vicinities of the outsides of the strip
widthwise ends from actual strip widthwise ends detected
by the strip widthwise end detector, harmful contact linear
pressure from the outside of the strip width to the work
roll from the intermediate roll that is the support roll is
reduced, and therefore shape stability (small shape var-
iation relative to load variation) is significantly improved,
and stable rolling becomes possible.
[0023] In addition, by shifting the taper start positions
of the tapered portions of the respective work rolls to the

vicinities of the insides of the strip widthwise ends inde-
pendently for the upper side and the lower side such that
the thicknesses of the strip widthwise ends measured by
the strip widthwise end thickness meter are predeter-
mined thicknesses on the operation side and on the drive
side, the amount of edge drop, which is a reduction in
the strip thickness of the strip widthwise end, can be re-
duced more effectively, and consequently the edge trim-
ming amount in the following process is reduced, and the
yield is improved.
[0024] In addition, though the meandering causes the
strip shape to be asymmetrical on the operation side and
on the drive side, by shift-controlling the pair of or the
plurality of pairs of upper and lower support rolls asym-
metrically on the operation side and on the drive side by
the second roll shift devices, rolling into a symmetrical
shape on the operation side and on the drive side is made
possible, and therefore stable rolling can be realized.

{Brief Description of Drawings}

[0025]

{Fig. 1} Fig. 1 is a front view of a 20-high cluster-type
rolling mill according to a first example of the present
invention.
{Fig. 2} Fig. 2 is an arrow sectional view taken along
the lines II-II of Fig. 1.
{Fig. 3} Fig. 3 is an arrow sectional view taken along
the lines III-III of Fig. 2.
{Fig. 4} Fig. 4 is an arrow sectional view taken along
the lines IV-IV of Fig. 1.
{Fig. 5} Fig. 5 is an arrow sectional view taken along
the lines V-V of Fig. 4.
{Fig. 6} Fig. 6 is an arrow sectional view taken along
the lines VI-VI of Fig. 4.
{Fig. 7} Fig. 7 is an arrow sectional view taken along
the lines VII-VII of Fig. 4.
{Figs. 8A and 8B} Figs. 8A and 8B are graphs of
results of comparison of strip shape variation relative
to load variation, Fig. 8A being a graph showing a
calculation result of strip shape variation relative to
load variation in a conventional technique, Fig. 8B
being a graph showing a calculation result of strip
shape variation relative to load variation in the
present invention.
{Fig. 9} Fig. 9 is a front view of a 20-high cluster-type
rolling mill according to a second example of the
present invention.
{Fig. 10} Fig. 10 is a descriptive view of strip mean-
dering according to the second example.
{Figs. 11A and 11B} Figs. 11A and 11B are descrip-
tive views showing the necessity of an asymmetrical
control means in case of strip meandering, Fig. 11A
being a descriptive view of a linear pressure distri-
bution in material, Fig. 11B being a descriptive view
of a strip shape.
{Fig. 12} Fig. 12 is a side view showing an example
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of application of the second example to a tandem
rolling mill.
{Fig. 13} Fig. 13 is a front view showing an example
of application of a third example of the present in-
vention to a 20-high cluster-type rolling mill.
{Fig. 14} Fig. 14 is a side view showing an example
of application of the third example to a tandem rolling
mill.
{Fig. 15} Fig. 15 is a front view of a 20-high cluster-
type rolling mill according to a fourth example of the
present invention.
{Fig. 16} Fig. 16 is a front view of a 20-high cluster-
type rolling mill according to a fifth example of the
present invention.
{Fig. 17} Fig. 17 is a front view of a 12-high cluster-
type rolling mill according to a sixth example of the
present invention.
{Fig. 18} Fig. 18 is a front view of a six-high rolling
mill having side support rolls according to a seventh
example of the present invention.
{Fig. 19} Fig. 19 is a front view of a six-high rolling
mill according to an eighth example of the present
invention.
{Fig. 20} Fig. 20 is a front view of a conventional 20-
high cluster-type rolling mill.
{Fig. 21} Fig. 21 is a sectional view taken along the
lines IIXI-IIXI of Fig. 20.

{Description of Embodiments}

[0026] Hereinafter, examples of a multi-high rolling mill
equipped with a work roll shift function according to the
present invention will be described in detail by using the
drawings.

{First Example}

[0027] Fig. 1 is a front view of a 20-high cluster-type
rolling mill according to a first example, Fig. 2 is an arrow
sectional view taken along the lines II-II of Fig. 1, Fig. 3
is an arrow sectional view taken along the lines III-III of
Fig. 2, Fig. 4 is an arrow sectional view taken along the
lines IV-IV of Fig. 1, Fig. 5 is an arrow sectional view
taken along the lines V-V of Fig. 4, Fig. 6 is an arrow
sectional view taken along the lines VI-VI of Fig. 4, Fig.
7 is an arrow sectional view taken along the lines VII-VII
of Fig. 4, and Figs 8A and 8B are graphs of results of
comparison of strip shape variation relative to load vari-
ation, Fig. 8A is a graph showing a calculation result of
strip shape variation relative to load variation in a con-
ventional technique, and Fig. 8B is a graph showing a
calculation result of strip shape variation relative to load
variation in the present invention.
[0028] A rolling mill of the first example is a 20-high
cluster-type rolling mill as shown in Figs. 1 to 3, and a
metal strip (hereinafter simply called strip) W, which is a
material to be rolled, is rolled by a pair of upper and lower
work rolls 2a and 2b.

[0029] This pair of upper and lower work rolls 2a and
2b are supported in contact with two upper and two lower
first intermediate rolls 3a and 3b, respectively. These two
upper and two lower first intermediate rolls 3a and 3b are
supported in contact with three upper and three lower
second intermediate rolls 4a and 4b, respectively. These
three upper and three lower second intermediate rolls 4a
and 4b are supported in contact with four upper and four
lower backing bearing shafts formed of backing bearings
5a and 5b, shafts 6a and 6b, and saddles 7a and 7b. The
four upper backing bearing shafts are supported at the
saddles 7a by a top inner housing 17a. The top inner
housing 17a is supported on lower faces of upper beams
of outer housings 20a and 20b provided respectively on
an operation side and on a drive side via pass line ad-
justers 18a and 18b, such as a worm jack or a taper
wedge and a stepped rocker plate.
[0030] Here, the pass line adjusters 18a and 18b may
incorporate load cells to measure rolling loads. In addi-
tion, the four lower backing bearing shafts are supported
at the saddles 7b by a bottom inner housing 17b. The
bottom inner housing 17b is supported on upper faces
of lower beams of the outer housings 20a and 20b via
push-up cylinders 19a and 19b. These push-up cylinders
19a and 19b generate a rolling load. In addition, the two
upper and two lower first intermediate rolls 3a and 3b
have tapered portions (see taper start positions SP) lo-
cated in upper and lower positions in point symmetry and
on the opposite sides respectively to tapered portions
22a and 22b of the work rolls 2a and 2b which are in
contact with the first intermediate rolls 3a and 3b, and
can be shifted in roll axial directions by unillustrated sec-
ond roll shift devices.
[0031] Here, the pair of upper and lower work rolls 2a
and 2b are provided with the tapered portions 22a and
22b at upper and lower positions in point symmetry, and
besides, operation-side end faces and drive side end fac-
es of these upper and lower work rolls 2a and 2b are
supported by two upper and lower thrust bearings 8a and
8b and two upper and lower thrust bearings 8c and 8d.
[0032] As to these thrust bearings 8a, 8b, 8c, and 8d,
as shown in Figs. 4 to 7, inner-race side shafts 37a, 37b,
37c, and 37d of bearing boxes 10a, 10b, 10c, and 10d,
which pivotally support the respective thrust bearings 8a,
8b, 8c, and 8d, have long holes 38a, 38b, 38c, and 38d
formed therein allowing the respective thrust bearings
8a, 8b, 8c, and 8d to move individually together with the
respective bearing boxes 10a, 10b, 10c, and 10d in the
roll axial directions. In addition, coupling bars 9a and 9b
are provided between the bearing boxes 10a and 10b
and between the bearing boxes 10c and 10d, respective-
ly. The coupling bars 9a and 9b each penetrate the cor-
responding long holes 38a and 38b or 38c and 38d, to
restrict vertical displacements of the corresponding two
upper and lower thrust bearings 8a and 8b or 8c and 8d.
[0033] In addition, the ratio D/B (D: bearing outer di-
ameter, B: bearing width) of the outer diameter of each
thrust bearing 8a, 8b, 8c, 8d to the width of the thrust
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bearing 8a, 8b, 8c, 8d is set between 5.0 and 12 (see
Fig. 6). In addition, guides 16a, 16b, 16c, and 16d are
provided for guiding the respective bearing boxes 10a,
10b, 10c, and 10d, on the opposite side to the thrust
bearings 8a, 8b, 8c, 8d, slidably in the roll axial directions
and collectively while restricting the bearing boxes 10a,
10b, 10c, and 10d in vertical and entry/delivery directions
(see Fig. 5). It should be noted that these guides may be
guide rods or bush structures.
[0034] Furthermore, first roll shift devices connected
to the respective bearing boxes 10a, 10b, 10c, and 10d
to shift the respective work rolls 2a and 2b in the roll axial
directions are provided. These first roll shift devices are
formed of arms 13a, 13b, 13c, and 13d and shift cylinders
11a, 11b, 11c, and 11d. The arms 13a, 13b, 13c, and 13
are joined at middle portions thereof to the bearing boxes
10a, 10b, 10c, and 10d via pins 14a, 14b, 14c, and 14d,
and the shift cylinders 11a, 11b, 11c, and 11d are joined
to one ends of the arms 13a, 13b, 13c, and 13d via pins
12a, 12b, 12c, and 12d for applying shift force thereto
using hinges 15a, 15b, 15c, and 15d coupled to the other
ends of the arms 13a, 13b, 13c, and 13d as fulcrums
(see Fig. 4).
[0035] Then, in the first example, the first roll shift de-
vices shift taper start positions SP of the tapered portions
22a and 22b of the respective work rolls 2a and 2b to an
inner vicinity of strip widthwise ends or an outer vicinity
of the strip widthwise ends.
[0036] In the first example thus configured, first, the
two, upper and lower, thrust bearings 8a and 8b, and the
two, upper and lower, thrust bearings 8c and 8d have the
long-hole 38a, 38b, 38c and 38d structures allowing the
respective thrust bearings 8a, 8b, 8c, and 8d to move
individually in the roll axial directions at the inner-race
side shafts 37a and 37b, 37c and 37d, and are provided
with the coupling bars 9a and 9b restricting displace-
ments of the thrust bearings 8a, 8b, 8c, and 8d in the
vertical direction of the bearing boxes 10a, 10b, 10c, and
10d of the respective thrust bearings 8a, 8b, 8c, and 8d.
Therefore, the bearing stiffness of the thrust bearings
can be increased.
[0037] Furthermore, the ratio D/B (D: thrust bearing
outer diameter, B: thrust bearing width) of each thrust
bearing 8a, 8b, 8c, 8d has been changed from a conven-
tional ratio (D/B: 2.0 to 3.0) to a ratio of 2.5 to 4.0 times
(D/B: 5.0 to 12) the conventional ratio. Therefore, even
if the thrust bearing width B is narrower, a bearing life
equal to or longer than a conventional bearing life can
be obtained. Furthermore, since the guides 16a, 16b,
16c, and 16d are provided for guiding the respective bear-
ing boxes 10a, 10b, 10c, and 10d, on the opposite side
to the thrust bearings 8a to 8d, slidably in the roll axial
directions and collectively while restricting the bearing
boxes 10a, 10b, 10c, and 10d vertical and entry and de-
livery directions, the stiffness of this part can be raised.
[0038] As a result, this configuration makes it possible
to withstand large external force at the time of strip break-
age, and also prevent chattering due to vibration from

occurring.
[0039] In addition, the first roll shift devices are formed
of the arms 13a, 13b, 13c, and 13d joined at middle por-
tions thereof to the respective bearing boxes 10a, 10b,
10c, and 10d via the pins 14a, 14b, 14c, and 14d, and
the shift cylinders 11a, 11b, 11c, and 11d for applying
shift force to one ends of the arms 13a, 13b, 13c, and
13d using the hinges 15a, 15b, 15c, and 15d coupled to
the other ends of the arms 13a, 13b, 13c, and 13d as
fulcrums. Therefore, even if the capacities of the cylin-
ders are smaller than those of cylinders having a linear
structure, the arm ratio makes it possible to secure a
predetermined shift force, and consequently the cylin-
ders can be installed even in narrow spaces.
[0040] Thus, the thrust bearings 8a, 8b, 8c, and 8d are
effectively incorporated, so that the shifting functions of
the small-diameter work rolls 2a and 2b can be achieved
by the roll shift devices having simple structures.
[0041] In addition, in the first example, the taper start
positions SP of the tapered portions 22a and 22b, dis-
posed in upper and lower positions in point symmetry, of
the pair of upper and lower work rolls 2a and 2b can be
shifted to the vicinities of the insides of the strip widthwise
ends.
[0042] This causes the strip widthwise ends to be thick-
er by clearances (see δW and δd in Fig. 2) of the tapered
portions 22a and 22b than the strip central portion. Con-
sequently, a reduction in the strip thickness of the strip
widthwise ends after rolling (edge drop) is also sup-
pressed, the amount of edge trimming in the following
process is reduced, and the yield is improved according-
ly.
[0043] On the other hand, when the taper start posi-
tions SP of the tapered portions 22a and 22b of the work
rolls 2a and 2b are shifted to the vicinities of the outsides
of the strip widthwise ends (in the example shown in Fig.
2, taper start positions SP of tapered portions of the first
intermediate rolls 3a and 3b are also shifted to the vicin-
ities of the outsides of the strip widthwise ends), unde-
sirable contact linear pressure from the outside of the
strip width to the work rolls 2a and 2b, caused by the first
intermediate rolls 3a and 3b, is reduced, so that shape
stability (small shape variation relative to load variation)
is improved.
[0044] Here, the shape stability (small shape variation
relative to load variation) will be described by using Figs.
8A and 8B as to a case where the taper start positions
SP of the tapered portions 22a and 22b of the work rolls
2a and 2b have been shifted so as to coincide with the
vicinities of the outsides of the strip widthwise ends.
[0045] Fig. 8A shows a case of the conventional
straight work rolls 100a shown in Fig. 21. In this case,
when the load changes by 2.1 times from 400 tons to 820
tons, the shape changes by 250 I-units. On the other
hand, Fig. 8B shows a case where the taper start posi-
tions SP of the tapered portions 22a and 22b of the work
rolls 2a and 2b have been caused to coincide with the
vicinities of the outsides of the strip widthwise ends. In
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this case, similarly, when the load changes by 2.1 times
from 400 tons to 820 tons, the shape changes by 140 I-
units, and the change amount has been reduced to 56%
(= 140/250). This means that shape variation is small
relative to load variation during acceleration or deceler-
ation, and indicates that the shape stability has been sig-
nificantly improved accordingly in the present invention.

{Second Example}

[0046] Fig. 9 is a front view of a 20-high cluster-type
rolling mill according to a second example of the present
invention, Fig. 10 is a descriptive view of strip meandering
according to the second example, Figs. 11A and 11B are
descriptive views showing the necessity of an asymmet-
rical control means in case of strip meandering, Fig. 11A
is a descriptive view of a linear pressure distribution in
material, Fig. 11B is a descriptive view of a strip shape,
and Fig. 12 is a side view showing an example of appli-
cation of the second example to a tandem rolling mill.
[0047] The second example is an example where a
strip widthwise end position detector 35 for a strip W is
provided on the entry side (or the delivery side) of a 20-
high cluster-type rolling mill, and a controller (control
means) 40 is provided to perform shift controls of the first
roll shift devices for the work rolls 2a and 2b of the first
example to cause the taper start positions SP of the upper
and lower work rolls 2a and 2b of the first example to
coincide with the vicinities of the insides of the strip width-
wise ends or the vicinities of the outsides of the strip
widthwise ends detected by the strip widthwise end po-
sition detector 35 independently for the upper side and
the lower side.
[0048] According to the second example, by causing
the taper start positions SP of the work rolls 2a and 2b
to coincide with the vicinities of the insides of the strip
widthwise ends from actual strip widthwise ends detected
by the strip widthwise end position detector 35, the
amount of edge drop, which is a reduction in strip thick-
ness of the strip widthwise end, can be reduced more
effectively against meandering of a strip 1 during rolling.
[0049] On the other hand, by causing the taper start
positions SP of the work rolls 2a and 2b to coincide with
the vicinities of the outsides of the strip widthwise ends
from actual strip widthwise ends detected by the strip
widthwise end position detector 35, the undesirable con-
tact linear pressure from the outsides of the strip width
to the work rolls 2a and 2b from the first intermediate rolls
3a and 3b are reduced more effectively against mean-
dering of the strip W during rolling, and therefore the
shape stability (small shape variation relative to load var-
iation) is significantly improved.
[0050] During the meandering, however, the strip
shape becomes asymmetrical on the operation side and
on the drive side. This shape asymmetry caused during
the meandering of the strip W will be described by using
Fig. 10 and Figs. 11 A and 11B.
[0051] First, when a strip center O1 has meandered

by "e" from a mill center 02 toward the drive side, the
taper start positions SP of the work rolls 2a and 2b are
shifted by an amount corresponding to the meandering
accordingly. This makes it possible to set the taper start
positions SP in the vicinities of the insides of the strip
widthwise ends or the vicinities of the outsides of the strip
widthwise ends of actual strip widthwise ends. However,
since the strip center O1 has been offset by "e" from the
mill center 02 toward the drive side, the linear pressure
distribution in material of the work rolls 2a and 2b and
the strip W is such that, as shown by the vertical straight
arrows in Fig. 11A, the linear pressure is low on the drive
side and high on the operation side. As a result, the shape
of the strip W takes a strip shape where edge waves T
occur on the operation side, as shown in Fig. 11B.
[0052] Therefore, as an operation side-drive side
asymmetrical shape control means, upper-lower asym-
metrical shifting of the two upper and two lower first in-
termediate rolls 3a and 3b is performed. Specifically, in
this case, the taper start position SP of each upper first
intermediate roll 3a is shifted toward the drive side, and
the taper start position SP of each lower first intermediate
roll 3b is also shifted toward the drive side (see the hor-
izontal straight arrows in Fig. 11A) by the second roll shift
devices.
[0053] This makes it possible to roll the strip W into a
shape symmetrical on the operation side and the drive
side, so that stable rolling can be realized. Similarly, a
crown adjuster called AS-U installed in an upper backing
bearing shaft formed of the backing bearing 5a, the shaft
6a, and the saddle 7a may be caused to operate asym-
metrically on the operation side and on the drive side. In
addition, similarly, bender force of roll benders of the work
rolls 2a and 2b and/or the first intermediate rolls 3a and
3b may be made larger on the operation side than on the
drive side.
[0054] In addition, as shown in Fig. 12, it is preferred
that the rolling mill of the second example be installed in
at least one stand of a tandem rolling mill including, for
example, No. 1 to No. 5 stands (for example, in the No.
5 stand in the example shown in Fig. 12), and that the
strip widthwise end position detector 35 be installed on
the entry side (or the delivery side) of this at least one
stand (the No. 5 stand in the example shown in Fig. 12).
According to this configuration, also in a tandem rolling
mill, the amount of edge drop can be reduced with the
inexpensive strip widthwise end position detector 35.

{Third Example}

[0055] Fig. 13 is a front view showing an example of
application of a third example of the present invention to
a 20-high cluster-type rolling mill, and Fig. 14 is a side
view showing an example of application of the third ex-
ample to a tandem rolling mill.
[0056] The third example is an example where a strip
widthwise end thickness meter 36 to measure the thick-
nesses of strip widthwise ends of the strip W is provided
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on the delivery side of the 20-high cluster-type rolling mill,
and a controller (control means) 41 is provided to perform
shift control of the first roll shift devices for the work rolls
2a and 2b of the first example to cause the taper start
positions SP of the upper and lower work rolls 2a and 2b
to coincide with the vicinities of the insides of the strip
widthwise ends individually for the upper side and lower
side, such that the thicknesses of the strip widthwise ends
measured on the operation side and the drive side be-
come predetermined thicknesses.
[0057] First, a method of reducing edge drop by roll
shift of the work rolls 2a and 2b having taper start posi-
tions SP will be described below. The pair of upper and
lower work rolls 2a and 2b are provided with the taper
start positions SP in upper and lower positions in point
symmetry, and distances between the taper start posi-
tions SP and the strip widthwise ends are represented
as δw and δd. In addition, the strip widthwise end thick-
ness meter 36 measures a strip thickness or strip thick-
nesses at a single point or a plurality of points in the
vicinities of the strip widthwise ends, on the operation
side and the drive side, on the delivery side of the rolling
mill. If the strip thickness or the strip thicknesses meas-
ured at the single point or the plurality of points in the
vicinities of the strip widthwise end on the operation side
is or are thinner than a predetermined strip thickness,
the upper work roll 2a is shifted in a roll axial narrowing
direction. In other words, the upper work roll 2a is shifted
in a direction in which the distance δw increases. On the
other hand, if the strip thickness or the strip thicknesses
measured close to the strip widthwise ends is or are thick-
er than the predetermined strip thickness, the upper work
roll 2a is shifted in a roll axial widening direction. In other
words, the upper work roll 2a is shifted in a direction in
which the distance δw decreases. In addition, if the strip
thickness or the strip thicknesses measured at the single
point or the plurality of points in the vicinities of the strip
widthwise end on the drive side is or are different from
the predetermined strip thickness, the lower work roll 2b
is similarly shifted such that the predetermined strip thick-
ness can be obtained.
[0058] According to the third example, the amount of
edge drop, which is a reduction in the strip thickness of
the strip widthwise end, can be reduced more effectively.
As a result, the amount of edge trimming in the following
process is reduced, and therefore the yield is improved.
[0059] In addition, as shown in Fig. 14, it is preferred
that the rolling mill of the third example be installed in at
least one stand of a tandem rolling mill including, for ex-
ample, No. 1 to No. 5 stands (in the No. 5 stand in the
example shown in Fig. 14) and the strip widthwise end
thickness meter 36 be installed on the delivery side of
the at least one stand (the No. 5 stand in the example
shown in Fig. 14).
[0060] According to this, though an expensive strip
widthwise end thickness meter 36 using X-ray is used,
the amount of edge drop can be reduced with high ac-
curacy.

{Fourth Example}

[0061] Fig. 15 is a front view of a 20-high cluster-type
rolling mill according to a fourth example of the present
invention.
[0062] Fig. 15 shows a 20-high cluster-type rolling mill
which is characterized in that a top inner housing 17a
and a bottom inner housing 17b are supported by an
entry-side outer housing 23a and a delivery-side outer
housing 23b and is known from the patent literature 3.
The fourth example has a configuration where this rolling
mill is provided with the first roll shift devices in which the
thrust bearings 8a to 8d are effectively installed in the
same manner as in the first example. According to the
fourth example, the advantage that the rolling mill is made
compact is obtained.

{Fifth Example}

[0063] Fig. 16 is a front view of a 20-high cluster-type
rolling mill according to a fifth example of the present
invention.
[0064] The fifth example is a 20-high cluster-type roll-
ing mill, where a strip W is rolled by a pair of upper and
lower work rolls 2a and 2b. This pair of upper and lower
work rolls 2a and 2b are supported in contact with two
upper and two lower first intermediate rolls 3a and 3b.
These two upper and two lower first intermediate rolls 3a
and 3b are supported in contact with three upper and
three lower second intermediate rolls 4a and 4b. These
three upper and three lower second intermediate rolls 4a
and 4b are supported in contact with four upper and four
lower backing bearing shafts formed of backing bearings
5a and 5b, shafts 6a and 6b, and saddles 7a and 7b. The
four upper and four lower backing bearing shafts are sup-
ported at the saddles 7a and 7b by a monoblock housing
24. The fifth example has a configuration where this roll-
ing mill is provided with the first roll shift devices in which
the thrust bearings 8a to 8d are effectively installed in
the same manner as in the first example. According to
the fifth example, the advantage that the rolling mill is
made further compact is obtained.

{Sixth Example}

[0065] Fig. 17 is a front view of a 12-high cluster-type
rolling mill according to a sixth example of the present
invention.
[0066] The sixth example is a 12-high cluster-type roll-
ing mill, where a strip W is rolled by a pair of upper and
lower work rolls 2a and 2b. This pair of upper and lower
work rolls 2a and 2b are supported in contact with two
upper and two lower intermediate rolls 3a and 3b. These
two upper and two lower intermediate rolls 3a and 3b are
supported in contact with three upper and three lower
backing bearing shafts formed of three upper and three
lower backing bearings 25a and 25b, three upper and
three lower shafts 26a and 26b, and three upper and
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three lower unillustrated saddles, respectively, and the
three upper backing bearing shafts are supported at the
saddles by unillustrated inner housing and outer housing.
The sixth example has a configuration where this rolling
mill is provided with the first roll shift devices in which the
thrust bearings 8a to 8d are effectively installed in the
same manner as in the first example.

{Seventh Example}

[0067] Fig. 18 is a front view of a six-high rolling mill
having side support rolls according to a seventh example
of the present invention.
[0068] The seventh example is a six-high rolling mill
having side support rolls, where a strip W is rolled by a
pair of upper and lower work rolls 2. This pair of upper
and lower work rolls 2 are supported in contact with a
pair of upper and lower intermediate rolls 3, respectively.
This pair of upper and lower intermediate rolls 3 are sup-
ported in contact with a pair of upper and lower back-up
rolls 27, respectively. This pair of upper and lower back-
up rolls 27 are supported by housings 20a and 20b via
bearing boxes 39 with a pass line adjuster 18a on the
upper side and with a push-up cylinder 19a on the lower
side, respectively. In addition, the pair of upper and lower
work rolls 2 are supported, on the entry and delivery
sides, by support rolls 28a, 28b, 28c, and 28d, and further
by backing bearing shafts 29a, 29b, 29c, and 29d, and
30a, 30b, 30c, and 30d. The seventh example has a con-
figuration where this rolling mill is provided with the first
roll shift devices in which the thrust bearings 8a to 8d are
effectively installed in the same manner as in the first
example. In addition, the intermediate rolls 3 and the work
rolls 2 may be provided with roll benders. These roll bend-
ers improve shape controllability, thereby making stable
rolling possible.

{Eighth Example}

[0069] Fig. 19 is a front view of a six-high rolling mill
according to an eighth example of the present invention.
[0070] The eighth example is a six-high rolling mill hav-
ing side support rolls, where a strip W is rolled by a pair
of upper and lower work rolls 2. This pair of upper and
lower work rolls 2 are supported in contact with a pair of
upper and lower intermediate rolls 3, respectively. This
pair of upper and lower intermediate rolls 3 are supported
in contact with a pair of upper and lower back-up rolls
27, respectively. This pair of upper and lower back-up
rolls 27 are supported by housings 20a and 20b via bear-
ing boxes 39a with a pass line adjuster 18a on the upper
side and with a push-up cylinder 19a on the lower side,
respectively. The eighth example has a configuration
where this rolling mill is provided with the first roll shift
devices in which the thrust bearings 8a to 8d are effec-
tively installed in the same manner as in the first example.
In addition, the intermediate rolls 3 and the work rolls 2
may be provided with roll benders. These roll benders

improve shape controllability, thereby making stable roll-
ing possible.

{Industrial Applicability}

[0071] Since the thrust bearings are effectively in-
stalled so that the shifting function of the work rolls can
be achieved with a simple mechanism, the present in-
vention is applicable to a rolling mill having small-diam-
eter work rolls so that edge drop reduction and shape
stability are achieved by shifting work rolls having tapered
portions in roll axial directions.

{Reference Signs List}

[0072]

2a, 2b WORK ROLL
3a, 3b FIRST INTERMEDIATE ROLL
4a, 4b SECOND INTERMEDIATE ROLL
5a, 5b BACKING BEARING
6a, 6b SHAFT
7a, 7b SADDLE
8a to 8d THRUST BEARING
9a, 9b COUPLING BAR
10a to 10d BEARING BOX
11a to 11d SHIFT CYLINDER
12a to 12d PIN
13a to 13d ARM
14a to 14d PIN
15a to 15d HINGE
16a to 16d GUIDE
17a TOP INNER HOUSING
18a, 18b PASS LINE ADJUSTER
19a, 19b PUSH-UP CYLINDER
20a, 20b OUTER HOUSING
22a, 22b TAPERED PORTION OF WORK ROLL
23a ENTRY-SIDE OUTER HOUSING
23b DELIVERY-SIDE OUTER HOUSING
24 MONOBLOCK HOUSING
25a, 25b BACKING BEARING
26a, 26b SHAFT
27 BACK-UP ROLL
28a to 28d SUPPORT ROLL
29a to 29d BACKING BEARING SHAFT
30a to 30d BACKING BEARING SHAFT
35 STRIP WIDTHWISE END POSITION DE-

TECTOR
36 STRIP WIDTHWISE END THICKNESS

METER
37a to 37d INNER-RACE SIDE SHAFT
38a to 38d LONG HOLE
39 BEARING BOX
40 CONTROLLER (CONTROL MEANS)
41 CONTROLLER (CONTROL MEANS)
B BEARING WIDTH
D BEARING OUTER DIAMETER
e OFFSET AMOUNT OF STRIP CENTER
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O1 STRIP CENTER
02 MILL CENTER
SP TAPER START POSITION OF TAPERED

PORTION
T EDGE WAVE
W METAL STRIP (MATERIAL TO BE

ROLLED)

Claims

1. A multi-high rolling mill equipped with a work roll shift
function, including a pair of upper and lower work
rolls (2a, 2b) for rolling a metal strip (W), and one or
a plurality of upper support rolls and one or a plurality
of lower support rolls (3a, 3b, 4a, 4b) supporting the
work rolls (2a, 2b), wherein
the pair of upper and lower work rolls (2a, 2b) is pro-
vided with tapered portions (22a, 22b) in upper and
lower positions in point symmetry,
end faces of the work rolls (2a, 2b) are supported by
two upper and two lower thrust bearings (8a to 8d)
on an operation side and a drive side,
first roll shift devices (13a to 13d, 11a to lid) connect-
ed to respective bearing boxes (10a to 10d) to shift
the corresponding work rolls (2a, 2b) in the roll axial
directions are provided, and
taper start positions (SP) of the tapered portions
(22a, 22b) of the respective work rolls (2a, 2b) are
shifted to vicinities of insides of strip widthwise ends
or vicinities of outsides of strip widthwise ends,
characterised in that
long holes (38a to 38d) are formed in inner-race side
shafts (37a to 37d) of the bearing boxes (10a to 10d)
pivotally supporting the respective thrust bearings
(8a to 8d), the long holes (38a to 38d) allowing the
thrust bearings (8a to 8d) to be individually movable
together with the respective bearing boxes (10a to
10d) in roll axial directions,
coupling bars (9a, 9b) penetrating the corresponding
long holes (38a to 38d) to restrict vertical displace-
ments of the two upper and two lower thrust bearings
(8a to 8d) are provided between the corresponding
bearing boxes (10a to 10d).

2. The multi-high rolling mill equipped with a work roll
shift function according to claim 1, characterized in
that a ratio D/B (D: bearing outer diameter, B: bear-
ing width) of an outer diameter of the thrust bearings
(8a to 8d) to a width of the thrust bearings (8a to 8d)
is set to a range between 5.0 to 12.

3. The multi-high rolling mill equipped with a work roll
shift function according to claim 1 or 2, character-
ized in that guides (16a to 16d) are provided for
guiding the respective bearing boxes (10a to 10d),
on the opposite side to the thrust bearings (8a to 8d),
slidably in the roll axial directions and collectively

while restricting the respective bearing boxes (10a
to 10d) in vertical, entry-side and delivery-side direc-
tions.

4. The multi-high rolling mill equipped with a work roll
shift function according to claim 1, 2 or 3, charac-
terized in that each of the first roll shift devices com-
prises: an arm (13a to 13d) joined at a middle portion
thereof to the corresponding bearing box (10a to
10d) via a pin (14a to 14d); and a shift cylinder (11a
to 11d) for applying shift force to one end of the arm
(13a to 13d) using a hinge (15a to 15d) coupled to
the other end of the arm (13a to 13d) as a fulcrum.

5. The multi-high rolling mill equipped with a work roll
shift function according to any of claims 1 to 4, char-
acterized in that a strip widthwise end position de-
tector (35) for a metal strip is provided on an entry
side or delivery side of the rolling mill, and a control
means (40) for performing shift controls of the first
roll shift devices is provided to cause the taper start
positions (SP) of the tapered portions (22a, 22b) of
the upper and lower work rolls (2a, 2b) to coincide
with the vicinities of the insides of the strip widthwise
ends or the vicinities of the outsides of the strip width-
wise ends detected by the strip widthwise end posi-
tion detector (35) independently for the upper side
and the lower side.

6. The multi-high rolling mill equipped a work roll shift
function according to any of claims 1 to 5, charac-
terized in that a strip widthwise end thickness meter
(36) for measuring thicknesses of the strip widthwise
ends of a metal strip is provided on a delivery side
of the rolling mill, and a control means (41) for per-
forming shift controls of the first roll shift devices is
provided to adjust the taper start positions (SP) of
the tapered portions (22a, 22b) of the upper and low-
er work rolls (2a, 2b) in the vicinities of the insides
of the strip widthwise ends individually for the upper
side and the lower side, such that the thicknesses
of the strip widthwise ends measured on the opera-
tion side and on the drive side become predeter-
mined thicknesses.

7. The multi-high rolling mill equipped with a work roll
shift function according to claim 5 or 6, character-
ized in that second roll shift devices are further pro-
vided for shifting the one or plurality of upper support
rolls and the one or plurality of lower support rolls
(3a, 3b, 4a, 4b) in the roll axial directions, and the
control means (40) performs shift controls of the sec-
ond roll shift devices to shift-control the one or plu-
rality of upper support rolls and the one or plurality
of lower support rolls (3a, 3b, 4a, 4b) asymmetrically
on the operation side and on the drive side.
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Patentansprüche

1. Mehrfachhohes Walzwerk, das mit einer Arbeitswal-
zen-Verschiebungsfunktion ausgerüstet ist und ein
Paar oberer und unterer Arbeitswalzen (2a, 2b) zum
Walzen eines Metallstreifens (W) sowie ein oder
mehrere obere Stützwalzen und ein oder mehrere
untere Stützwalzen (3a, 3b, 4a, 4b), die die Arbeits-
walzen (2a, 2b) stützen, beinhaltet, wobei
das Paar oberer und unterer Arbeitswalzen (2a, 2b)
mit abgeschrägten Abschnitten (22a, 22b) punkt-
symmetrisch an oberen und unteren Orten versehen
ist,
Endflächen der Arbeitswalzen (2a, 2b) auf einer Be-
dienungsseite und einer Antriebsseite von zwei obe-
ren und zwei unteren Drucklagern (8a bis 8d) ge-
stützt sind,
erste Walzenverschiebungsvorrichtungen (13a bis
13d, 11a bis 11d) vorgesehen sind, die mit entspre-
chenden Lagergehäusen (10a bis 10d) verbunden
sind, um die entsprechenden Arbeitswalzen (2a, 2b)
in walzenaxiale Richtungen zu verschieben, und
Abschrägungsanfangsorte (SP) der abgeschrägten
Abschnitte (22a, 22b) der entsprechenden Arbeits-
walzen (2a, 2b) zu Gegenden der Innenseiten der
Streifenbreitenenden oder Gegenden der Außensei-
ten der Streifenbreitenenden verschoben werden,
dadurch gekennzeichnet, dass
in nabenseitigen Achsen (37a bis 37d) der Lagerge-
häuse (10a bis 10d), die die entsprechenden Druck-
lager (8a bis 8d) schwenkbar stützen, Langlöcher
(38a bis 38d) ausgebildet sind, die den Drucklagern
(8a bis 8d) eine individuelle Beweglichkeit zusam-
men mit den entsprechenden Lagergehäusen (10a
bis 10d) in walzenaxiale Richtungen erlauben, und
zwischen den entsprechenden Lagergehäusen (10a
bis 10d) Koppelstangen (9a, 9b) vorgesehen sind,
die durch die entsprechenden Langlöcher (38a bis
38d) hindurchtreten, um vertikale Verschiebungen
der beiden oberen und unteren Drucklager (8a bis
8d) einzuschränken.

2. Mehrfachhohes Walzwerk mit Arbeitswalzen-Ver-
schiebungsfunktion nach Anspruch 1, dadurch ge-
kennzeichnet, dass ein Verhältnis D/B (D: Lagerau-
ßendurchmesser, B: Lagerbreite) eines Außen-
durchmessers der Drucklager (8a bis 8d) zu einer
Breite der Drucklager (8a bis 8d) auf einen Bereich
zwischen 5,0 bis 12 festgelegt ist.

3. Mehrfachhohes Walzwerk mit Arbeitswalzen-Ver-
schiebungsfunktion nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass Führungen (16a bis
16d) zum Führen der entsprechenden Lagergehäu-
se (10a bis 10d) auf der den Drucklagern (8a bis 8d)
gegenüberliegenden Seite vorgesehen sind, die in
walzenaxiale Richtungen gemeinschaftlich ver-
schiebbar sind, während sie die entsprechenden La-

gergehäuse (10a bis 10d) in vertikale, eingangssei-
tige und abgabeseitige Richtungen einschränken.

4. Mehrfachhohes Walzwerk mit Arbeitswalzen-Ver-
schiebungsfunktion nach Anspruch 1, 2 oder 3, da-
durch gekennzeichnet, dass die ersten Walzen-
verschiebungsvorrichtungen jeweils folgendes um-
fassen: einen Arm (13a bis 13d), der an seinem Mit-
telbereich über einen Stift (14a bis 14d) mit dem ent-
sprechenden Lagergehäuse (10a bis 10d) verbun-
den ist; und einen Verschiebungszylinder (11a bis
11d), um an ein Ende des Arms (13a bis 13d) eine
Verschiebungskraft anzulegen, wobei ein mit dem
anderen Ende des Arms (13a bis 13d) gekoppeltes
Gelenk (15a bis 15d) als Drehpunkt verwendet wird.

5. Mehrfachhohes Walzwerk mit Arbeitswalzen-Ver-
schiebungsfunktion nach einem der Ansprüche 1 bis
4, dadurch gekennzeichnet, dass auf einer Ein-
gangsseite oder einer Abgabeseite des Walzwerks
ein Streifenbreitenenden-Ortsdetektor (35) für einen
Metallstreifen vorgesehen ist und dass eine Steuer-
einrichtung (40) zum Ausführen von Verschiebungs-
steuerungen für die ersten Walzenverschiebungs-
vorrichtungen vorgesehen ist, um zu bewirken, dass
die Abschrägungsanfangsorte (SP) der abge-
schrägten Abschnitte (22a, 22b) der oberen und un-
teren Arbeitswalzen (2a, 2b) unabhängig für die obe-
re Seite und die untere Seite mit den Gegenden der
Innenseiten der Streifenbreitenenden oder den Ge-
genden der Außenseiten der Streifenbreitenenden
zusammenfallen, die von dem Streifenbreitenen-
den-Ortsdetektor (35) erfasst werden.

6. Mehrfachhohes Walzwerk mit Arbeitswalzen-Ver-
schiebungsfunktion nach einem der Ansprüche 1 bis
5, dadurch gekennzeichnet, dass auf einer Abga-
beseite des Walzwerks ein Streifenbreitenenden-Di-
ckenmesser (36) zum Messen von Dicken der Strei-
fenbreitenenden eines Metallstreifens vorgesehen
ist und dass eine Steuerung (41) zum Ausführen von
Verschiebungssteuerungen für die ersten Walzen-
verschiebungsvorrichtungen vorgesehen ist, um die
Abschrägungsanfangsorte (SP) der abgeschrägten
Abschnitte (22a, 22b) der oberen und unteren Ar-
beitswalzen (2a, 2b) in den Gegenden der Innensei-
ten der Streifenbreitenenden unabhängig für die
obere Seite und die untere Seite einzustellen, so
dass die Dicken der Streifenbreitenenden, die auf
der Bedienungsseite und der Antriebsseite gemes-
sen werden, vorbestimmte Dicken werden.

7. Mehrfachhohes Walzwerk mit Arbeitswalzen-Ver-
schiebungsfunktion nach Anspruch 5 oder 6, da-
durch gekennzeichnet, dass außerdem zweite
Walzenverschiebungsvorrichtungen vorgesehen
sind, um die eine oder mehreren oberen Stützwalzen
und die eine oder mehreren unteren Stützwalzen
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(3a, 3b, 4a, 4b) in walzenaxiale Richtungen zu ver-
schieben, und die Steuereinrichtung (40) Verschie-
bungssteuerungen der zweiten Walzenverschie-
bungsvorrichtungen ausführt, um eine Verschie-
bung der einen oder mehreren oberen Stützwalzen
und der einen oder mehreren unteren Stützwalzen
(3a, 3b, 4a, 4b) asymmetrisch auf der Bedienungs-
seite und der Antriebsseite zu steuern.

Revendications

1. Laminoir à hauteurs multiples équipé d’une fonction
de décalage de cylindres de travail, comprenant une
paire de cylindres de travail supérieur et inférieur
(2a, 2b) pour laminer une tôle métallique (W), et un
ou une pluralité de cylindres de soutien supérieurs
et un ou une pluralité de cylindres de soutien infé-
rieurs (3a, 3b, 4a, 4b) soutenant les cylindres de tra-
vail (2a, 2b), dans lequel :

la paire de cylindres de travail supérieur et infé-
rieur (2a, 2b) est munie de parties effilées (22a,
22b) dans des positions supérieure et inférieure
selon un point de symétrie,
des faces d’extrémité des cylindres de travail
(2a, 2b) sont supportées par deux paliers de
poussée supérieurs et deux paliers de poussée
inférieurs (8a à 8d) sur un côté de fonctionne-
ment et un côté d’entraînement,
des premiers dispositifs de décalage de cylin-
dres (13 à 13d, 11a à 11d) reliés à des boîtes
de palier respectives (10a à 10d) pour décaler
les cylindres de travail correspondants (2a, 2b)
dans les directions axiales des cylindres sont
disposés, et
des positions de début d’effilement (SP) des par-
ties effilées (22a, 22b) des cylindres de travail
respectifs (2a, 2b) sont décalées vers des voi-
sinages d’intérieurs d’extrémités dans le sens
de la largeur de tôle ou des voisinages d’exté-
rieurs d’extrémités dans le sens de la largeur de
tôle,
caractérisé en ce que :

des trous longs (38a à 38d) sont formés
dans des arbres latéraux de piste interne
(37a à 37d) des boîtes de palier (10a à 10d)
supportant en pivotement les paliers de
poussés respectifs (8a à 8d), les trous longs
(38a à 38d) permettant aux paliers de pous-
sée (8a à 8d) d’être mobiles de façon indi-
viduelle avec les boîtes de palier respecti-
ves (10a à 10d) dans des directions axiales
des cylindres,
des barres de couplage (9a, 9b) pénétrant
dans les trous longs correspondants (38a à
38d) de façon à restreindre des déplace-

ments verticaux des deux paliers de pous-
sée supérieurs et des deux paliers de pous-
sée inférieurs (8a à 8d) sont disposées en-
tre les boîtes de palier correspondantes
(10a à 10d).

2. Laminoir à hauteurs multiples équipé d’une fonction
de décalage de cylindres de travail selon la reven-
dication 1, caractérisé en ce qu’un rapport D/B (D :
diamètre externe de palier, B : largeur de palier) d’un
diamètre externe des paliers de poussée (8a à 8d)
à une largeur des paliers de poussée (8a à 8d) est
établi dans une plage entre 5,0 et 12.

3. Laminoir à hauteurs multiples équipé d’une fonction
de décalage de cylindres de travail selon la reven-
dication 1 ou 2, caractérisé en ce que des guides
(16a à 16d) sont disposés pour guider les boîtes de
palier respectives (10a à 10d), sur le côté opposé
aux paliers de poussée (8a à 8d), de façon à pouvoir
coulisser dans les directions axiales des cylindres
et de façon collective, tout en restreignant les boîtes
de palier respectives (10a à 10d) dans des directions
verticales, de côté d’entrée et de côté de délivrance.

4. Laminoir à hauteurs multiples équipé d’une fonction
de décalage de cylindres de travail selon la reven-
dication 1, 2 ou 3, caractérisé en ce que chacun
des premiers dispositifs de décalage de cylindres
comprend : un bras (13a à 13d) réuni au niveau
d’une partie médiane de celui-ci à la boîte de palier
correspondante (10a à 10d) par l’intermédiaire d’une
broche (14a à 14d) ; et un cylindre de décalage (11a
à 11d) pour appliquer une force de décalage à une
extrémité du bras (13a à 13d) à l’aide d’une articu-
lation (15a à 15d) couplée à l’autre extrémité du bras
(13a à 13d) jouant le rôle de point d’appui.

5. Laminoir à hauteurs multiples équipé d’une fonction
de décalage de cylindres de travail selon l’une quel-
conque des revendications 1 à 4, caractérisé en ce
qu’un détecteur de position (35) de l’extrémité de
tôle dans le sens de la largeur pour une tôle métal-
lique est disposé sur un côté d’entrée ou un côté de
délivrance du laminoir, et en ce que des moyens de
commande (40) pour effectuer des commandes de
décalage des premiers dispositifs de décalage de
cylindres sont disposés de façon à faire coïncider
les positions de début d’effilement (SP) des parties
effilées (22a, 22b) des cylindres de travail supérieur
et inférieur (2a, 2b) avec les voisinages des intéri-
eurs des extrémités dans le sens de la largueur de
tôle ou les voisinages des extérieurs des extrémités
dans le sens de la largueur de tôle détectées par le
détecteur de position (35) de l’extrémité de tôle dans
le sens de la largeur de façon indépendante pour le
côté supérieur et le côté inférieur.
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6. Laminoir à hauteurs multiples équipé d’une fonction
de décalage de cylindres de travail selon l’une quel-
conque des revendications 1 à 5, caractérisé en ce
qu’un dispositif de mesure (36) d’épaisseur d’extré-
mité dans le sens de la largeur de tôle pour mesurer
des épaisseurs des extrémités dans le sens de la
largeur de tôle d’une tôle métallique est disposé sur
un côté de délivrance du laminoir, et en ce que des
moyens de commande (41) pour effectuer des com-
mandes de décalage des premiers dispositifs de dé-
calage de cylindres sont disposés de façon à ajuster
les positions de début d’effilement (SP) des parties
effilées (22a, 22b) des cylindres de travail supérieur
et inférieur (2a, 2b) dans les voisinages des intéri-
eurs des extrémités dans le sens de la largeur de
tôle de façon individuelle pour le côté supérieur et le
côté inférieur, de telle sorte que les épaisseurs des
extrémités dans le sens de la largeur de tôle, mesu-
rées sur le côté de fonctionnement et sur le côté
d’entraînement, deviennent des épaisseurs prédé-
terminées.

7. Laminoir à hauteurs multiples équipé d’une fonction
de décalage de cylindres de travail selon la reven-
dication 5 ou 6, caractérisé en ce que des deuxiè-
mes dispositifs de décalage de cylindres sont de plus
disposés pour décaler le cylindre ou la pluralité de
cylindres de soutien supérieurs et le cylindre ou la
pluralité de cylindres de soutien inférieurs (3a, 3b,
4a, 4b) dans les directions axiales des cylindres, et
en ce que les moyens de commande (40) effectuent
des commandes de décalage des deuxièmes dispo-
sitifs de décalage de cylindres de façon à comman-
der le décalage du cylindre ou de la pluralité de cy-
lindres de soutien supérieurs et du cylindre ou de la
pluralité de cylindres de soutien inférieurs (3a, 3b,
4a, 4b) de façon asymétrique sur le côté de fonction-
nement et sur le côté d’entraînement.
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