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(57) A metallic strip continuous rolling plant compris-
ing, in sequence:

- at least two first reels (1) sized to receive coils having
a predetermined weight limit or a coil diameter limit;

- a welding line provided with at least one first welder (2)
for making a rollable weld seam between each coil and
the next coil;

- a cold rolling mill (9) having at least three rolling stands
(19) arranged in tandem;

- at least one second reel (11, 11’) sized to wind rolled
strip portions up to said predetermined weight limit or
said coil diameter limit;

in which cutting means are arranged between said rolling
mill (9) and said at least one second reel (11, 11°), which
are adapted to cut the rolled strip each time a portion of

COMBINED WELDING AND ROLLING PLANT FOR METALLIC STRIPS

rolled strip wound on the at least one second reel (11,
11’) reaches said predetermined limit;

in which a rotating platform (3) is provided between the
welding line and the rolling mill (9), which is adapted to
rotate about a vertical axis and is provided with a third
reel (4) and a fourth reel (5), which are positioned on said
platform (3) so that alternatively the third reel (4) is used
as winding reel of the strip coming from the welding line,
and the fourth reel (5) is used as strip unwinding reel for
feeding the rolling mill (9),

and in which the third reel (4) and the fourth reel (5) are
sized to wind a coil weighing from 80 to 200 metric tons
and/or with a diameter of up to 6 meters, defined mega
coil, made by said welding line.
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Description

Field of the invention

[0001] The present invention relates to a combined
welding and rolling plant for welding and rolling metallic
strips.

Background art

[0002] The benefit of continuously rolling strips by roll-
ing welding joints has significant benefits in terms of plant
productivity, with 20% to 100% increases in hourly pro-
ductivity or in kilometers rolled, of surface quality, by re-
ducing the risk of generating defects during the step of
feeding the heads and of exiting the tails being rolled,
and in terms of yield, by reducing the losses of head and
tail material due to out of thickness.

[0003] In the case of continuous rolling mills, the plant
comprises an inlet section, where the strips of successive
coils are joined through a welder; a storing section which
allows the rolling process to be fed when the last strip
entering the inlet section stops to be joined with the strip
preceding it; control systems for monitoring the tension
and the centering of the strip, which are conveniently
arranged along the plant; a four-or five-stand rolling mill,
one after the other; an outlet section provided with a coil
winding system; suitable systems for feeding incoming
coils and evacuating exiting coils.

[0004] A drawback of such a solution is that from time
to time, based on the length of the product to be rolled,
production is limited by the "bottleneck" of the plant
which, according to the size and weight of the coil, may
be the plantinlet section, the storing section or the rolling
mill, according to the maximum speed expressible by the
tandem rolling mill with respect to the speed obtainable
from each stand and to the installed power.

[0005] Moreover, the costof the investmentis high due
to the high number of pieces of equipment required to
obtain the continuous rolling and the significant space
required to install the plant.

[0006] An alternative solution used by certain manu-
facturers has been rolling so-called "jumbo coils", which
in certain cases weigh 60 metric tons and are close to 3
meters in diameter. This system, used on discontinuous
tandem rolling mills, asymptotically brings productivity to-
wards the value obtainable with a continuous rolling train,
improves the yield thereof and partly the surface quality
of the rolled product. The advantage of this solution is a
reduced investment cost for the rolling plant, but such a
solution involves a significant cost for the coil handling
structures, such as roadways and related overhead
cranes, which must be sized upstream and downstream
of the plants to continuously support these high loads.
[0007] Thus the need is felt of a method for obtaining
the continuous rolling in a multi-stand tandem rolling mill,
which allows the aforesaid drawbacks to be overcome.
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Summary of the invention

[0008] Itis an object of the present invention to make
a combined welding and cold rolling plant in tandem with
several stands which allows the maximum production ca-
pacity obtainable to be increased and which simultane-
ously allows quality and yield comparable to a traditional
continuous tandem rolling mill to be obtained, but with a
lower investment cost.

[0009] It is another object of the invention to make a
plant which allows coils of rolled strip of specific weight
from 10 to 21 kg/mm to be obtained, which are therefore
compatible with usual coil handling structures.

[0010] Therefore, the present invention achieves the
above objects by making a combined welding and cold
rolling plant for metallic strips which, comprises

- atleast two first reels sized to receive coils having a
predetermined coil weight limit or a predetermined
coil diameter limit;

- awelding line arranged downstream of said at least
two first reels, provided with at least one first welder
for making a rollable weld seam between each coil
and the next coil coming from said at least two first
reels;

- acoldrolling mill, arranged downstream of said weld-
ing line and having at least two rolling stands ar-
ranged in tandem;

- at least one second reel, arranged downstream of
said at least two rolling stands, sized to wind rolled
strip portions up to said predetermined coil weight
limit or said predetermined coil diameter limit;

- cutting means, arranged between said cold rolling
mill and said at least one second reel and adapted
to cut the rolled strip each time a portion of rolled
strip wound on the at least one second reel reaches
said predetermined coil weight limit or said prede-
termined coil diameter limit;

- sensors apt to send a control signal to said cutting
means each time a portion of rolled strip wound on
the at least one second reel reaches said predeter-
mined coil weight limit or said predetermined coil di-
ameter limit;

wherein there is provided a rotating platform, arranged
between the welding line and the cold rolling mill, which
is adapted to rotate about a vertical axis and provided
with a third reel and a fourth reel, which are positioned
on said rotating platform so that alternatively the third
reel is used as winding reel of the strip coming from the
welding line and the fourth reel is used as strip unwinding
reel for feeding the cold rolling mill,

and wherein the third reel and the fourth reel are sized
to wind a coil weighing from 80 to 200 metric tons and/or
with a diameter of up to 6 meters, defined mega coill,
made by said welding line by joining a plurality of said
coils coming from the at least two first reels.

[0011] A second aspect of the present invention pro-
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vides a welding and cold rolling process for welding and
cold rolling a metallic strip, performed by means of the
aforesaid plant, which comprises the following steps:

a) unwinding coils having a predetermined coil
weight limit or a predetermined coil diameter limit,
from the at least two first reels and feeding them to
said welding line;

b) welding a tail of one coil to a head of a next coil
by means of the at least one first welder;

c) winding a first mega coil onto the third reel;

d) rotating the rotating platform whereby the fourth
reel is used as winding reel of the strip for winding a
second mega coil, while the third reel is used as un-
winding reel of the first mega coil for feeding the cold
rolling mill;

e) rolling the first mega coil in the at least two rolling
stands and winding a first portion of rolled strip of
the first mega coil onto the at least one second reel
up to said predetermined coil weight limit or prede-
termined coil diameter limit, thus defining afirstrolled
coil;

f) cutting, by means of the cutting means, the rolled
strip after the formation of said first rolled coil;

g) winding further remaining rolled strip portions of
the first mega coil onto said at least one second reel
up to said predetermined coil weight limit or prede-
termined coil diameter limit, thus defining further
rolled coils, by cutting the rolled strip, by means of
said cutting means, after the formation of each of
said further rolled coils;

h) in which, simultaneously to steps e), f) and at least
partially to step g), the second mega coil is wound
onto the fourth reel and then the rotating platform is
rotated, whereby the third reel is used as winding
reel of the strip for making the next mega coil, while
the fourth reel is used as unwinding reel of the sec-
ond mega coil for feeding the cold rolling mill, thus
performing the steps from e) to g) for the second
mega coil.

[0012] In particular, the invention provides to continu-
ously roll a mega coil, thus obtaining at least two or three
thickness reductions, preferably at least four or five thick-
ness reductions.

[0013] In this description, a "mega coil" means a coil
of strip obtained, for example, from atleast 2 to 5 weldings
of smaller strips. Typically, a mega coil has a weight from
80 to 200 metric tons and a diameter of up to 6 meters,
preferably from 4 to 6 m. The size and/or weight of the
final rolled coils are set at automation level, in particular
by means of automation means, by setting a weight limit
and/or a diameter limit. Preferably, the weight limit of
each final rolled coil wound on a second reel is a specific
weight of the final rolled coil ranging from 10 and 21 Kg
per millimeter (Kg/mm). Preferably, the size limit is a di-
ameter limit of each final rolled coil wound on a second
reel, said diameter limit ranging from about 2000 to about
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2100 mm.

[0014] The firstlimit of the size limit and the weight limit
which is reached by the rolled coil on the respective sec-
ond reel triggers the cutting by means of the cutting
means at the outlet of the rolling mill. In particular, when
the sensors detect that the size limit or the weight limit
has been reached, sensors send a control signal to said
cutting means, to actuate the cutting means.

[0015] Advantageously, the plant and process of the
invention allow to obtain final rolled coils having a pre-
determined diameter and/or a predetermined weight.
[0016] In particular, starting from each mega coil, a plu-
rality of final rolled coils are obtained. Each final rolled
coil has a diameter and/or weight lower than the mega
coil.

[0017] Optionally, the rotating platform is arranged di-
rectly downstream of the atleast one welder. Alternative-
ly, there is provided a pickling apparatus, between the at
least one first welder and the rotating platform; preferably
only the pickling apparatus is arranged between the least
one first welder and the rotating platform.

[0018] Optionally, the plant of the invention comprises
only one rotating platform. Optionally, between the cold
rolling mill and the at least one second reel, there are
only provided the cutting means.

[0019] Optionally, the rotating platform is provided with
blocking means to block the mega coil. For example, the
rotating platform comprises a respective deflector roller
for each of the third and fourth reels, on which deflector
roller the tail of the mega coil just wound is blocked, due
to a corresponding pressure roller arranged above the
deflector roller, to then rotate the platform and therefore
the mega coil just wound in the unwinding position for
feeding the rolling mill.

[0020] There are several further advantages of the
plant and the process of the invention, including the fol-
lowing:

- the plant receives coils, possibly already pickled,
having conventional size with specific weight from
10 to 21 kg/mm, thus allowing to avoid modifications
to the handling systems and to the roadways of the
overhead cranes;

- the cycle time for forming the mega coil is defined
by the sum of the unwinding times of the coils which
will form the mega coil, with the welding times for
joining them;

- theplantis sized so that under the most burdensome
conditions, the time for making a mega coil is always
less than the time for unwinding/rolling the same,
thus avoiding the mega coil formation line from being
a "bottleneck" for the plant productivity;

- therotating platform rotates together with the deflec-
tor rollers so that the wound tail is already ready for
the successive unwinding;

- themega coil winding and unwinding assemblies are
mounted on slides controlled by hydraulic actuators
so as to ensure the centering of the strip during the
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winding and unwinding;

- the rolling mill feeding system includes two roller
centering devices so as to obtain the centering of
the strip during the rolling; such centering devices
are also equipped with motorized pressure rollers so
as to promote the feeding of the head of the mega
coil along the rolling mill and to promote the exiting
of the tail of the mega coil at the end of rolling.

[0021] In an advantageous variant, another welder, or
second welder, is provided, between rotating platform
and rolling mill, for obtaining the rolling continuity be-
tween one mega coil and the next one.

[0022] Optionally, when there is provided the second
welder, the rotating platform is arranged directly between
the al least one first welder and the second welder. In
particular, there is only the rotating platform between the
at least one first welder and the second welder.

[0023] Moreover, by providing to install a double wind-
ing reel or a reel carousel acting in cooperation with a
flying shear downstream of the rolling mill, a perfect con-
tinuous rolling is achieved up to obtaining the final rolled
coils.

[0024] The dependent claims describe preferred em-
bodiments of the invention.

Brief description of the drawings

[0025] Further features and advantages of the inven-
tion will be more apparent in light of the detailed descrip-
tion of preferred, but not exclusive, embodiments of a
combined welding and rolling plant, disclosed by way of
anon-limiting example, with the aid of the enclosed draw-
ings in which:

Fig. 1 depicts a diagrammatic view of a first embod-
iment of a plant according to the invention;

Fig. 2 depicts a diagrammatic view of a second em-
bodiment of a plant according to the invention;

Fig. 3 depicts a diagrammatic view of a third embod-
iment of a plant according to the invention;

Fig. 4 depicts a diagrammatic view of a fourth em-
bodiment of a plant according to the invention;

Fig. 5 depicts a diagrammatic view of a dual strip
winding and unwinding system;

Fig. 6 depicts a working sequence of the aforesaid
dual winding and unwinding system;

Figure 7 depicts a diagrammatic view of a first part
of the plant of the invention, when it comprises a
pickling apparatus.

[0026] The same reference numerals in the drawings
identify the same elements or components.

Detailed description of preferred embodiments of the in-
vention

[0027] Withreference to the figures, there are depicted
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preferred embodiments of a combined welding and cold
rolling plant.

[0028] The plant of the present invention, in all its em-
bodiments comprises:

- at least two reels 1 sized to wind or receive coils
having a predetermined coil weight limit or a prede-
termined coil diameter limit, preferably a specific
weightfrom 15 to 21 kg/mm (kg per mm of strip width)
or a predetermined coil diameter of about 2000 to
2100 mm;

- awelding line arranged downstream of said at least
two reels 1, provided with at least one welder 2, pref-
erably of the laser type, for making a rollable weld
seam between each coil and the next coil coming
from said at least two reels 1, thus defining a contin-
uous strip;

- a cold rolling mill 9, arranged downstream of the
welding line and having at least two rolling stands
19 arranged in tandem;

- at least one reel 11, 11’, arranged downstream of
said at least two rolling stands 19 arranged in tan-
dem, sized to wind rolled strip portions up to said
predetermined coil weight limit or predetermined coil
diameter limit;

- cutting means, for example a shear 10, 12, arranged
between said cold rolling mill 9 and said at least one
reel 11, 11’, configured to cut the rolled strip each
time a portion of rolled strip wound on the at least
one reel 11, 11’ reaches said predetermined coil
weight limit or predetermined coil diameter limit;

- sensors configured to send a control signal to said
cutting means each time a portion of rolled strip
wound on the at least one second reel reaches said
predetermined coil weight limit or said predeter-
mined coil diameter limit.

[0029] Advantageously, arotating platform 3 is provid-
ed, arranged between the welding line and the cold rolling
mill 9, which is configured to rotate about a vertical axis
and is provided with two reels 4, 5 positioned on the ro-
tating platform 3 so that alternatively reel 4 is used as
winding reel of the strip coming from the welding line and
reel 5 is used as strip unwinding reel for feeding the cold
rolling mill 9.

[0030] A further advantage lies in the fact that the two
reels 4, 5 are sized to wind a coil weighing from 80 to
200 metric tons and/or with a diameter of up to 6 meters,
defined mega coil, made by the welding line by joining a
plurality of coils coming from the reels 1. The number of
coils required to make the aforesaid mega coil may vary
according to the length of the starting strips. Generally,
there is a need of from three to six coils to obtain a mega
coil.

[0031] By way of non-limitative example, the at least
two first reels 1 have an external diameter comprised
between 500 and 700 mm. Typically, but not exclusively,
the at least two first reels 1 are actuated by a 50-100 kW
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motor, for example by a 75 kW motor.

[0032] By way of non-limitative example, the at least
one second reel 11 or 11’ has an external diameter com-
prised between 500 and 700 mm. Typically, but not ex-
clusively, the at least one second reel is actuated by a
50-100 kW motor, for example by a 75 kW motor.
[0033] Reels 4,5 are high capacity reels made, for ex-
ample, with a high thickness tube or with a metal round
bar capable of carrying the weight of large sized coils
weighing up to 200 t or with a diameter of up to 6 meters.
The capacity of the reels 4, 5 is of 500 to 8000 meters of
length of strip.

[0034] Preferably, reels 4, 5 are configured to rotate
always in the same rotation direction. Preferably, the two
reels 4, 5 are integral with opposite ends or sides of the
rotating platform 3 (Figure 5), which is adapted to rotate
by 180° about the vertical axis after a predetermined time
in which a mega coil is wound, for example onto reel 4,
and another mega coil is unwound from the other reel 5.
[0035] The power of the motors for winding and un-
winding the mega coil onto/from the reels 4, 5 is selected
so as to obtain a predetermined pulling action during the
winding, preferably from 15 to 20 N/mm?2, and to obtain
a predetermined pulling action during the unwinding,
preferably from 20 to 50 N/mm?2, such to optimize the
rolling process downstream.

[0036] Therefore, the rotating platform 3 defines a dual
system for winding/unwinding the strip. The rotating plat-
form can be actuated by means of e.g. a rack system.
Preferably, the rotation of the platform 3 is controlled (Fig-
ure 5) by an electric or hydraulic motor 32 which allows
a rotation of 180° to be achieved.

[0037] The rotation commands 31, 30 and 31, 30’ of
the respective reels 4, 5 are independent from each other
so as to independently control the winding rotation of the
strip coming from the welding line and the unwinding ro-
tation of the strip towards the rolling stands 19 of the cold
rolling mill 9.

[0038] During the 180° rotation of the rotating platform
3, the rotation commands 31, 30 and 31’, 30’ are uncou-
pled from the respective reels 4, 5 through a respective
movable joint 29, 29’ which is retracted.

[0039] The strip wound onto and unwound from the
reels 4, 5 is kept aligned and centered by an axial move-
ment of a respective mandrel or slide 34, 34’ controlled
by a corresponding hydraulic cylinder 33, 33'.

[0040] A respective deflector roller 6, 6’ is provided on
platform 3 itself for each of the reels 4, 5 (Figures 1 to
4), on which deflector roller the tail of the mega coil just
wound is blocked, due to a corresponding pressure roller
16, 16’ arranged above the deflector roller 6, 6, to then
rotate platform 3 and therefore the mega coil just wound
in the unwinding position for feeding the rolling mill.
[0041] A picklingapparatus may be optionally provided
between welder 2 of the welding line and the rotating
platform 3. In this case, it is preferable that between the
welder 2 and the rotating platform 3 there is only provided
the pickling apparatus. An example of pickling apparatus
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is shown in Figure 7, and comprises in sequence:

- inletstoring means 20 for storing the continuous strip
and ensuring the continuous operation of the pickling
process;

- a scale or oxide breaker 21 in which, through the
combined action of pulling and alternating bending
about rollers of a suitable diameter, it is obtained the
crushing of the oxide layer covering the continuous
strip, thus promoting the successive etching;

- pickling tanks 22, for example from one to four pick-
ling tanks according to the productivity required,
where the aforesaid etching occurs on the continu-
ous strip; said tanks 22 being provided with auxiliary
systems for recirculating and heating the acidic pick-
ling solution.

[0042] Strip guide systems, systems for controlling the
pulling action, and various auxiliary systems are prefer-
ably provided along the pickling apparatus.

[0043] Optionally, downstream of the pickling tanks 22,
there may be provided:

- intermediate storing means 23 where the pickled
continuous strip exiting the pickling tanks 22 is stored
after being rinsed and dried;

- atrimming machine 24 for trimming the edges of the
pickled continuous strip, said intermediate storing
means 23 serving the function of avoiding stops in
the pickling process in case the trimming machine
24 is stopped to change the strip width or the blades.

[0044] Alternatively, no pickling apparatus is provided
between welder 2 and platform 3 if the coils received from
the reels 1 were picked previously.

[0045] There are provided further cutting means, for
example a further shear (not shown), arranged upstream
of the rotating platform 3 and configured to cut the strip
once the mega coil has been wound onto one of the two
reels 4, 5. Here, suitable sensors send a control signal
to said further cutting means once the predetermined
weight limit, in the range for example between 80 and
200 metric tons, or the predetermined coil diameter limit,
in the range for example of 4 and 6 meters, is reached.
After this cut, the rotating platform 3 is rotated by 180°.
Examples of sensors are weight sensors and/or coil di-
ameter sensors.

[0046] If the pickling apparatus is provided, a serpen-
tine path 25 (Figure 7) may be provided upstream of said
further cutting means, with idler rollers 26 of the pickled
continuous strip, whose purpose is to store the strip proc-
essed by the pickling apparatus each time the winding
reel 4 or 5 stops.

[0047] Said serpentine path 25 is possibly provided di-
rectly:

- between the trimming machine 24 and said further
cutting means; or
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- betweenthe pickling tanks 22 and said further cutting
means.

[0048] Immediately downstream of the rotating plat-
form 3, there are preferably provided in sequence (Fig-
ures 1 to 4):

- equipment for guiding and centering the strip at the
inlet of the rolling mill;

- the non-reversible cold rolling mill 9, with at least two
or three rolling stands 19, preferably four or five;

- the cutting shear 10, 12;

- atleast one reel 11, 11’ advantageously configured
to wind strip portions with specific weight from 15 to
21 kg/mm or coils with a diameter of up to 2000 -
2100 mm.

[0049] The equipment for guiding and centering the
strip at the inlet of the rolling mill preferably is provided
with a first three-roller centering device 7 and with a sec-
ond two-roller centering device 8 which, with their con-
veniently motorized respective pressure rollers 7, 8,
help the feeding of the strip into the first of the rolling
stands 19.

[0050] Auxiliary systems for cooling and lubricating the
strip and further auxiliary systems for monitoring the roll-
ing process can be provided along the rolling mill.
[0051] Inthe first embodiment of the plant of the inven-
tion (shown in Figure 1), the cutting shear 10 is a static
cutting shear which cuts the strip being wound onto reel
11.

[0052] In the second embodiment of the plant of the
invention (shown in Figure 2), a further welder 2’, pref-
erably of the laser type, is provided in addition to all the
components provided in the first embodiment. This fur-
ther welder 2’ is arranged between the rotating platform
3 and the cold rolling mill 9 and is configured to weld the
tail of a first mega coil entering the rolling mill to a head
of a second mega coil coming from reel 4 or reel 5. In
particular, welder 2’ is arranged between the rotating plat-
form 3 and the equipment for guiding and centering the
strip at the inlet of the rolling mill, preferably between the
deflector roller-pressure roller pair of the reel 4 or 5 in
the unwinding step and the first roller centering device 7.
[0053] The third embodiment of the plant of the inven-
tion (shown in Figure 3) is equal to the first embodiment,
except that it provides:

- aflying cutting shear 12 in place of the static cutting
shear 10;

- and a double reel or a carousel 13 of reels 11’, in
place of the individual reel 11. The flying cutting
shear 12 is preferably configured to cut the rolled
strip at a speed of 50 to 500 mpm. Carousel 13 pref-
erably has two reels 11’ which are diametrically op-
posite to each other and are hinged on a rotating
drum, which alternatively wind the rolled strip. In both
variants - double reel with or without carousel - when
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one of the reels is winding a rolled coil, the other reel
is freed of the previously wound rolled coil.

[0054] In the fourth embodiment of the plant of the in-
vention (shown in Figure 4), the further welder 2’, pref-
erably of the laser type, is provided in addition to all the
components provided in the third embodiment. As in the
second embodiment in Figure 2, this further welder 2’ is
arranged between the rotating platform 3 and the cold
rolling mill 9 and is configured to weld the tail of a first
mega coil entering the rolling mill to a head of a second
mega coil coming from reel 4 or reel 5. In particular, weld-
er 2’ is arranged between the rotating platform 3 and the
equipment for guiding and centering the strip at the inlet
of the rolling mill, preferably between the deflector roller-
pressure roller pair of the reel 4 or 5 in the unwinding
step and the first roller centering device 7.

[0055] The operation of the first embodiment of the in-
vention is described below.

[0056] The unwinding reels 1 unwind respective strips
which are welded to each other by means of welder 2,
thus defining a continuous strip.

[0057] If the pickling apparatus (Figure 7) is provided,
the continuous strip is stored in the inlet storing means
20 to ensure the continuous operation of the pickling
process. The continuous strip, still covered by an oxide
layer, exiting from the storing means 20, crosses the
scale breaker 4 where, through the combined action of
pulling and alternating bending about rollers of a suitable
diameter, it is obtained the crushing of the oxide layer,
thus promoting the successive etching in the pickling
tanks 22. Then the continuous strip passes through the
pickling tanks 22 and afterwards is rinsed and dried.
When provided, the pickled continuous strip enters the
intermediate storing means 23 and then crosses the edge
trimming machine 24 and the serpentine path 25.
[0058] The continuous strip is wound onto high capac-
ity reel 4 or 5 of the rotating platform 3 immediately down-
stream of welder 2 or of the pickling apparatus.

[0059] Fig. 6 diagrammatically depicts the working se-
quence of the rotating platform 3 in working regime. In a
first step (Fig. 6a), reel 4 starts winding a mega coil of
strip, while reel 5 starts unwinding another mega coil,
wound previously, towards the rolling stands 19 so as to
start the rolling.

[0060] In a second step (Fig. 6b), while the rolling mill
completes rolling the mega coil and reel 5 is empty, reel
4 completes winding the other mega coil of strip; the strip
is cut upstream of the rotating platform 3 by means of
said further cutting means; and the rotating platform 3
begins rotating to bring reel 4 into the unwinding position
of the strip towards the rolling stands 19. In particular,
the platform 3 causes the deflector roller 6 and related
pressure rollers 16 to rotate with it so that the tail of the
mega coil wound on reel 4 is already ready for the suc-
cessive unwinding, thus becoming the head of the mega
coil to be directed to the rolling mill.

[0061] In a third step (Fig. 6¢), with reel 4 in the un-



11 EP 3 208 005 A1 12

winding position, the strip is unwound from reel 4 and
brought to the second position for feeding the rolling mill,
while reel 5 begins winding a new mega coil of strip.
[0062] The head of the mega coil of strip which is un-
wound from the rotating platform 3 is pushed in a coor-
dinated manner by reel 4 and by the deflector roller 6,
thus passing through the three-roller centering device 7
and the two-roller centering device 8 which, with their
pressure rollers 7°, 8, help with feeding the strip to the
rolling mill.

[0063] The head of the mega coil then crosses the tan-
dem cold rolling mill 9, the static cutting shear 10 and is
wound onto the winding reel 11 (Figure 1).

[0064] Atthis point, when itis achieved the proper ten-
sion between the last rolling stand and winding reel 11,
the rolling mill 9 begins rolling.

[0065] When the joining welding between the two coils
coming from the reels 1 reaches the outlet of the rolling
mill or when the coil wound on reel 11 reaches the size
or the weight limit monitored by the automation, for ex-
ample by automation means, the rolling process is
stopped. Sensors send a control signal to said cutting
means each time a portion of rolled strip wound on the
at least one second reel 11 reaches said predetermined
coil weight limit or said predetermined coil diameter limit.
In particular, sensors send a control signal to the static
cutting shear 10 which performs a separation cut, thus
cutting the strip, and a first rolled coil, for example with
specific weight from 10 to 21 kg/mm or with a diameter
of about 2000 - 2100 mm, is unloaded from the winding
reel 11. Examples of sensors are weight sensors and/or
coil diameter sensors.

[0066] As is known, specific weight is a method used
in the steel industry to define the weight of the coils proc-
essed by the plants.

[0067] When,e.g., 18 kg/mmisindicated, itmeans that
it is sufficient to multiply the width (mm) by the specific
weight (kg/mm) in order to calculate the weight (kg) of
the coil.

[0068] When the winding reel 11 is ready to receive a
new rolled coil, the rolled strip head obtained exiting from
the rolling stands 19 is fed onto reel 11 and rolling is
resumed up to obtaining a second rolled coil on reel 11
having a specific weight from 15 to 21 kg/mm or with a
diameter of 2000 - 2100 mm. The rolling mill stops again,
the static cutting shear 10 cuts the rolled strip being
wound onto reel 11 and the second rolled coil is unloaded
from reel 11. These operations are repeated up to the
rolling of the strip portion corresponding to the last coil,
or strip portion, forming the mega coil. Then rolling stops,
the rolling stands 19 are opened, the static cutting shear
10 cuts the rolled strip again and said last rolled coil hav-
ing a specific weight from 15 to 21 kg/mm or with a di-
ameter of 2000 - 2100 mm is unloaded from reel 11.
[0069] As soon as the tail of the mega coil leaves reel
4, the rotating platform 3 rotates thus bringing the new
mega coil onto reel 5 into the unwinding position towards
the rolling mill, and reel 4 into the winding position of the
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strip coming from the welding line, since in the meantime
anew mega coil was wound by reel 5 with the tail blocked
by the pressure roller 16’ on the deflector roller 6, and
the strip was cut upstream of the rotating platform 3 by
means of the further cutting means. The process thus
continues without interruption.

[0070] Asregards the operation of the second embod-
iment of the plant, it is identical to that described above
but additionally the welding is provided of a tail of a mega
coil entering the rolling mill with a head of a next mega
coil coming from the rotating platform 3. This welding is
executed by means of welder 2, which is arranged be-
tween the rotating platform 3 and the cold rolling mill 9,
and results in benefits in reducing the feeding times for
the next mega coil since the head of the latter is pulled
by the tail of the previous mega coil, thus increasing the
continuity of rolling.

[0071] As regards the operation of the third embodi-
ment of the plant, it is identical to that described for the
first embodiment but in substitution of the static cutting
of shear 10, a flying cutting of the rolled strip is provided
by means of the flying cutting shear 12 when the rolled
coil wound on one of the reels 11’ reaches the size or
the specific weight provided by the automation. The two
reels 11’ allow that, while a rolled coil is unloaded from
afirst reel 11’, the head of a new rolled coil to be wound
onto the second reel 11’, with obvious benefits in the
quality and productivity of the plant. This allows a con-
tinuous rolling for the individual mega coil to be achieved.
[0072] Inthe operation of the fourth embodiment of the
plant, a continuous rolling is instead achieved for a con-
tinuous series of mega coils, such a plant providing the
use of the further welder 2’ and of the flying cutting shear
12 and of the double reel 11°, or of the carousel 13 of
reels 11°.

[0073] Intheabove-described embodiments, the weld-
ing line generates, by means of welder 2, a continuous
strip starting from coils coming from the reels 1. Alterna-
tively, the welding line could generate a series of separate
strips, in which each of these strips exiting welder 2 is
formed by the union of, for example, from three to six
coils coming from the reels 1 suitable for forming a single
mega coil. Here, the further cutting means immediately
upstream ofthe rotating platform 3 are nolonger required.
Moreover, should the pickling apparatus be provided be-
tween welder 2 and platform 3, the serpentine path 25 is
possibly directly provided:

- between the trimming machine 24 and the rotating
platform 3; or

- between the pickling tanks 22 and the rotating plat-
form 3.

[0074] If the strip exiting from welder 2 is not continu-
ous, the initial part of the operation of the plant of the

invention provides that:

- afirst coil is fed from a reel 1 along the welding line
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up to reel 4 to form the mega coil;

- at the complete unwinding of the first coil itself, the
tail of the latter leaves reel 1 and stops at welder 2;

- asecond coil of the other reel 1 is fed along the weld-
ing line and the head thereof is stopped at welder 2;

- welder 2 performs the welding between the tail of
the first coil and the head of the second coil and a
strip, obtained by the union of these coils, starts be-
ing wound onto reel 4;

- the welding operation continues with the next coils
coming from the reels 1 only up to obtaining a strip
which results in a mega coil weighing from 80 to 200
t and having a diameter of up to 6 m;

- the tail of the mega coil is blocked by the pressure
roller 16 arranged above the deflector roller 6 and
platform 3 rotates by 180°, thus bringing the mega
coil into the unwinding position.

[0075] The remaining part of the operation is unvaried
with respect to that described above.

Claims

1. Awelding and rolling plant of metallic strips compris-
ing:

- at least two first reels (1) sized to receive coils
having a predetermined coil weight limitor a pre-
determined coil diameter limit;

- a welding line arranged downstream of said at
least two firstreels (1), and provided with at least
one first welder (2) for making a rollable weld
seam between each coil and the next coil com-
ing from said at least two first reels (1);

- a cold rolling mill (9), arranged downstream of
said welding line and having at least two rolling
stands (19) arranged in tandem;

- at least one second reel (11, 11’), arranged
downstream of said at least two rolling stands
(19), sized to wind rolled strip portions up to said
predetermined coil weight limit or said predeter-
mined coil diameter limit;

- cutting means, arranged between said cold roll-
ing mill (9) and said atleast one secondreel (11,
11°), the cutting means being adapted to cut the
rolled strip each time a portion of rolled strip
wound on the at least one second reel (11, 117)
reaches said predetermined coil weight limit or
said predetermined coil diameter limit;

- sensors apt to send a control signal to said
cutting means each time a portion of rolled strip
wound on the at least one second reel reaches
said predetermined coil weight limit or said pre-
determined coil diameter limit;

wherein there is provided a rotating platform (3), ar-
ranged between the welding line and the cold rolling
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mill (9), adapted to rotate about a vertical axis, and
provided with a third reel (4) and a fourth reel (5),
positioned on said rotating platform (3) so that alter-
natively the third reel (4) is used as winding reel of
a strip coming from the welding line and the fourth
reel (5) is used as strip unwinding reel for feeding
the cold rolling mill (9),

and wherein the third reel (4) and the fourth reel (5)
are sized to wind a coil weighing from 80 to 200 metric
tons and/or with a diameter of up to 6 meters, defined
mega coil, made by said welding line by joining a
plurality of said coils coming from said at least two
first reels (1).

A welding and rolling plant according to claim 1,
wherein there is provided a second welder (2’) be-
tween the rotating platform (3) and the cold rolling
mill (9), said second welder (2’) being configured to
weld a tail of a first mega coil entering the cold rolling
mill (9) to a head of a second mega coil coming from
said either third reel (4) or fourth reel (5).

A welding and rolling plant according to any one of
the preceding claims, wherein the cutting means are
either a static cutting shear (10) or a flying cutting
shear (12).

A welding and rolling plant according to claim 3,
wherein either a double second reel (11’) or a car-
ousel (13) of second reels (11’) are provided when
there is provided said flying cutting shear (12).

A welding and rolling plant according to any one of
the preceding claims, wherein said predetermined
weight limit is a specific weight from 10 to 21 kilo-
grams per millimeter of width of the strip.

A plantaccording to any one of the preceding claims,
wherein said predetermined coil diameter limit is a
coil diameter of approximately 2000 - 2100 millime-
ters.

A welding and rolling plant according to any one of
the preceding claims, wherein there are provided fur-
ther cutting means, arranged upstream of said rotat-
ing platform (3) and configured to cut the strip once
the mega coil has been wound either on the third
reel (4) or on the fourth reel (5).

A welding and rolling plant according to any one of
the preceding claims, wherein between the cold roll-
ing mill (9) and the at least one second reel (11, 11°)
there are provided only said cutting means.

A welding and rolling plant according to any one of
the preceding claims, wherein there is provided only
one rotating platform (3).
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A welding and rolling plant according to any one of
claims from 2 to 9, wherein the rotating platform (3)
is arranged directly between the al least one first
welder (2) and the second welder (2’).

A welding and rolling plant according to any one of
the preceding claims, wherein there is provided only
a pickling apparatus between the least one first weld-
er (2) and the rotating platform (3).

A welding and rolling process of metallic strips, by
means of a welding and rolling plant according to
claim 1, comprising the following steps:

a) unwinding coils, having a predetermined coil
weight limit or predetermined coil diameter limit,
from the at least two first reels (1) and feeding
them to said welding line;

b) welding a tail of one coil to a head of a sub-
sequent coil by means of the at least one first
welder (2);

c) winding a first mega coil on the third reel (4);
d) rotating the rotating platform (3) so that the
fourthreel (5) is used as winding reel for winding
a second mega coil, while the third reel (4) is
used as unwinding reel of the first mega coil for
feeding the cold rolling mill (9);

e) rolling the first mega coil in the at least two
rolling stands (19) and winding a first portion of
rolled strip of the first mega coil on the at least
one second reel (11, 11’) up to said predeter-
mined coil weight limit or said predetermined coil
diameter limit, thus defining a first rolled coil;

f) cutting, by means of the cutting means, the
rolled strip after the formation of said first rolled
coil;

g) winding further remaining portions of rolled
strip of the first mega coil on said at least one
second reel (11, 11°) up to said predetermined
coil weight limit or said predetermined coil diam-
eter limit, thus defining further rolled coils, and
cutting the rolled strip, by means of said cutting
means, after the formation of each of said further
rolled coils;

h) wherein, simultaneously to steps e), f) and at
least partially to step g), the second megaroll is
wound on the fourth reel (5) and subsequently
the rotating platform (3) is rotated so that the
third reel (4) is used as winding reel of the strip
for making the next mega coil, while the fourth
reel (5) is used as unwinding reel of the second
mega coil for feeding the cold rolling mill (9),
performing the steps from e) to g) for the second
mega coil.

A welding and rolling process according to claim 12,
wherein the formation and winding time of the sec-
ond mega coil is shorter than the unwinding and roll-
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14.

15.

ing time of the first mega coil.

A welding and rolling process according to claim 12
or 13, wherein a welding is provided between a tail
of a first mega coil entering into the rolling mill and
a head of the second mega coil coming from said
fourth reel (5), said welding being performed by
means of a second welder (2’) arranged between
the rotating platform (3) and the cold rolling mill (9).

A welding and rolling process according to any one
of the claims from 12 to 14, wherein, once a mega
coil has been wound either on the third reel (4) or on
the fourth reel (5), the strip is cut by further cutting
means, arranged upstream of the rotating platform

3).
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