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(54) Winding/unwinding assembly for metal strips in coils

(57)  Winding/unwinding assembly for metal strips in
coils, comprising:

- a first and a second driven shaft (20, 22; 120, 122),
rotatably mounted around respective axes (24, 26; 124,
126) parallel to each other,

- a mobile table (18, 118) carrying said shafts (20, 22;
120, 122) and movable between a first and a second
working position along a direction orthogonal with respect
to the axes of rotation (24, 26; 124, 126) of said shafts
(20, 22; 120,122),

- a wind/unwind starting station (36; 136), and

- a first and a second working station (38, 40; 138, 140),
located on opposite sides with respect to said winding/
unwinding start station (36; 136),

wherein in the first working position of said mobile table
(18; 118) the first driven shaft (20, 120) is located in the
wind/unwind starting station (36; 136) and the second
driven shaftis located in the first working station (38; 138)
and wherein in the second working position of the mobile
table (18; 118) the first shaft (20; 120) is located in the
second working station and the second shaft (22; 122)
is located in the wind/unwind starting station (36; 136).
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Description

Background of the invention

[0001] The present invention concerns a winding/un-
winding assembly for metal strips in coils.

[0002] The invention has been developed particularly
in view of the application to continuous process lines such
as for example coating lines, galvanizing lines, pickling
lines, etc. envisaging the unwinding of the strips from a
coil at the beginning of the process line and the rewinding
of the strip in coil at the end of the process line. The
invention is also applicable to "stand-alone" rolling mills
and, in general, to any machine or plant in which the
unwinding of a metal strip from a first coil and the rewind-
ing of a strip on a second coil after the execution of the
treatment is envisaged.

[0003] Incontinuous process lines for the manufacture
of metal strips it is necessary to execute the coil load and
unload operations without interrupting the continuous
treatment process of the strip. In the prior art there are
traditionally used accumulators which are designed and
built in such a way to accumulate or release a certain
amount of strip assuring a movement at a constant ve-
locity of the strip upstream or downstream of the accu-
mulator. Normally, a first accumulator located between
the unwinding assembly and the beginning of the treat-
ment line and a second accumulator located between
the end of the treatment line and winding assembly are
provided. When it is necessary to introduce a new coil
on the unwinding shaft or to unload a complete coil from
the winding shaft, the accumulators release or accumu-
late the strip contained therein until reaching their nearly
complete emptying or filling. The time needed for the fill-
ing or the emptying of the accumulator is used for the
coil load and unload operations without stopping or var-
ying the velocity of the process part of the line comprised
between the two accumulators.

[0004] In order to ensure a constant velocity operation
of the treatment line, the accumulators have to be dimen-
sioned so as to accumulate or release the amount of strip
which is processed during the time needed for coil load
and unload operations.

[0005] Justtofix the ideas, let's consider a coating line
for metal strips working at a constant velocity of 140
m/min. Normally, the coil load and unload operations on
the unwinding and winding shafts, including the acces-
sory operations, require about two minutes. In order to
ensure an operation at constant velocity of the treatment
line during the coils load and unload operations, the ac-
cumulators serving the unwinding and winding shafts
have to be dimensioned to contain therein at least 140
m/min x 2 min = 280 meters of strip.

[0006] In order to give an order of magnitude of the
dimensions here involved, an accumulator containing a
strip with a length of at least 280 meters (with a width of
1,5 meters) has a structure of metal carpentry which has
more or less the following dimensions: height 18 meters,
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width 10 meters, depth 3,5 meters. The weight of this
structure, without considering the motors, may be esti-
mated in 110 tons.

[0007] Very often, when new process lines are de-
signed or works of modernization and enhancement of
the existing lines are executed, the dimensions and the
space required by the accumulators become a constraint
in the design of the line layout, of the building containing
the line and of the technological foundations of the line.
[0008] The time needed for the coils load and unload
operations is a problem also in rolling mill trains which
are notserved by input and output accumulators. In these
cases, the coils load and unload operations necessarily
require the stop of the rolling process, with a considerable
loss of productivity.

Summary of the invention

[0009] The object of the present invention is to provide
a winding/unwinding assembly for metal strips allowing
to overcome the problems of the prior art.

[0010] According to the present invention, this object
is achieved by a winding/unwinding assembly having the
features forming the subject of claim 1.

[0011] The presentinvention provides afirstand a sec-
ond driven shaft, rotating around respective axes parallel
to each other and a mobile table carrying said shafts and
movable between a first and a second operative position
along a direction orthogonal with respect to the axes of
rotation of said shafts. In the first operative position of
the mobile table, the first shaft is located in a wind/unwind
starting station and the second shaft is located in a first
working station. In the second operative position of the
mobile table, the first shaft is located in a second working
station and the second shaftis located in the wind/unwind
starting station.

[0012] Asitwill be evidentin the course of the detailed
description which follows, this solution allows performing
the coil load and unload operations without stops or in-
terruptions of the treatment lines.

[0013] Ifthe solution according to the presentinvention
is applied to the winding assembly of a continuous treat-
ment line, the installation of an accumulator at the end
of the continuous process line is avoided.

[0014] If, instead, the invention is applied to unwinding
and winding shafts of "stand-alone" rolling mills the ma-
chine stop times for the coil load and unload operations
are considerably reduced, with a corresponding incre-
ment of productivity. In this case an improvement of the
quality is also obtained because by limiting the machine
stop time the lack of thermal profile (thermal crown) re-
quired by the working rollers during the rolling mill proc-
ess is also limited.

Description of the drawings

[0015] The present invention will now be described in
detail with reference to the attached drawings, given by



3 EP 2 193 856 A1 4

way of non limiting example, in which:

- figures 1 and 2 are schematic lateral views illustrat-
ing a winding assembly according to the present in-
vention in two working positions,

- figures 3 and 4 are plan views corresponding to fig-
ures 1 and 2,

- figures 5 and 6 are schematic lateral views of an
unwinding assembly according to the present inven-
tion in two working positions, and

- figures 7 and 8 are plan views corresponding to fig-
ures 5 and 6.

[0016] With reference to figures 1 to 4, the numeral
reference 10 indicates a winding assembly adapted to
form coils of a metal strip 12 advancing in the direction
indicated by the arrow 14.

[0017] The winding assembly 10 comprises a station-
ary base 16 on which a mobile table 18 is mounted. The
mobile table 18 carries afirst driven shaft 20 and a second
driven shaft 22. The two shafts 20, 22 are rotatably
mounted around respective axes 24, 26 parallel to each
other. The mobile table 18 is movable along a direction
orthogonal with respect to the axes 24, 26.

[0018] In the illustrated example, the axes 24, 26 are
horizontal and the table 18 is movable along a rectilinear
horizontal direction.

[0019] Each of the shafts 20, 22 is actuated by a re-
spective electric motor 28, 30. Preferably, the electric
motors 28, 30 are coupled to the respective shafts 20,
22 by respective reducers 32, 34. The motor-reducer as-
semblies 28, 32 are fixed to the mobile table 18.

[0020] The winding assembly 10 comprises a wind
starting station 36, a first working station 38 and a second
working station 40. The stations 36, 38, 40 are in positions
fixed with respect to the stationary base 16. The first and
the second working stations 38, 40 are located on oppo-
site sides with respect to the wind starting station 36. The
mobile table 18 is movable with respect to the stationary
base 16 between a first working position shown in figures
1 and 3 and a second working position shown in figures
2 and 4. In the first working position, the first shaft 20 is
located in the wind starting station 36 and the second
shaft 22 is located in the first working station 38. In the
second working position, the first shaft 20 is located in
the second working station 40 and the second shaft 22
is positioned in the wind starting station 36.

[0021] The movement of the mobile table 18 is con-
trolled by actuator means of a conventional type (not
shown), for example by an hydraulic cylinder. The posi-
tion of the translating table 18 can be controlled by a
position transducer, for example installed on the stem of
the control cylinder. The supply of the control oil to the
cylinder can be controlled by a proportional valve con-
nected in closed-loop to the position transducer, by which
it is possible to control the law of movement of the table.
[0022] Each of the stations 36, 38, 40 comprises a re-
spective tramway 42, 44, 46 (figures 3 and 4). The tram-
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ways 42,44, 46 are parallel to each other and they extend
orthogonally with respect to the direction of movement
of the mobile table 18. Each of the tramways 42, 44, 46
is preferably made up of two rails fixed to the ground. On
the first tramway 42 there is mounted a bogie carrying a
belt wrapper 48, movable along the tramway 42 between
an operative position and an inoperative position. In the
operative position, the belt wrapper 48 partially surrounds
the shaft 20, 22 which in each turn is positioned in the
wind starting station 36. In the inoperative position, the
belt wrapper 48 is in a position remote from the winding
station 36 and it does not interfere with the shaft 20, 22
positioned in the wind starting station 36.

[0023] On the second and on the third tramway 44, 46
there are mounted respective coil cars 50, 52 for the re-
moval of the complete coils from the working stations 38,
40.

[0024] With reference to figures 1 and 2, the winding
assembly 10 comprises a coil guiding device 54. Such a
device comprises two belt conveyors 56 holding the strip
therebetween and moving at the same velocity as the
strip in the direction 14. Upstream of the belt conveyors
56 there is located a flying shear 58 adapted to perform
a transversal cut of the strip 12 without stopping or slow-
ing the movement of the strip 12 in the direction of move-
ment 14. Downstream of the belt conveyors 56, there is
provided a group of deflector rolls 60 which modify the
direction of movement the strip 12. Downstream of the
deflector rolls 60 there is located a guiding table 62 at
the end of which there is located a pass-line roll 64. The
guiding device 54 is in a fixed position and the pass-line
roll 64 is located in correspondence with the wind starting
station 36. Preferably, the bogie carrying the belt wrapper
48 also carries a retaining wall 66 facing the guide wall
62 when the belt wrapper 48 is located in the wind starting
station 36. The retaining wall 66 extends between the
pass-line roll 64 and the external surface of the shaft 20,
22 whichineachturnislocated in the wind starting station
36.

[0025] The operation of the winding assembly 10 pre-
viously described is the following.

[0026] In the configuration shown in figures 1 and 2
the strip 12 proceeds at constant velocity in the direction
indicated by the arrow 14, goes through the guiding de-
vice 54 and is wound in a coil 70 which is currently formed
on the shaft 22 located in the first working station 38.
While the coil 70 is formed on the second shaft 22, the
first shaft 20 is located in the wind starting station 36.
When the coil 70 is completed, the shear 58 cuts the strip
12 in transversal direction. While the tail of the strip is
wound on the coil 70, the head of the strip 12 is guided
between the walls 62, 66 and is directed to the first shaft
20. The leading end of the strip is inserted between the
belt wrapper 48 and the external surface of the shaft 20.
After the winding of some turns on the shaft 20, the belt
wrapper 48 is moved to an inoperative position. While
the winding of a new coil on the first shaft 20 begins in
the wind starting station 36, the complete coil 70 in the
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first working station 38 is removed by the coil car 50. After
the removal of the complete coil 70, the mobile table 18
moves to its second operative position shown in figures
2 and 4. In this position, the formation of a new coil 72
on the first driven shaft 20 is completed, while the second
driven shaft 22 is located in the wind starting station 36.
While the second coil 72 is formed on the shaft 20 in the
second working station 40, the belt wrapper 48 is posi-
tioned on the second shaft 22 in the wind starting station
36. When the second coil 72 has been completed, the
strip 12 is cut and the formation of a further coil on the
shaft 22 begins. The coil car 52 removes the complete
coil 72 from the second working station 40. After the re-
moval of the second coil 72 from the second working
station 40, the mobile table 18 moves back to the first
operative position shown in figures 1 and 2 and the cycle
restarts as previously described.

[0027] The removal of the complete coils and the prep-
aration of the shaft for the wind starting are performed
while a coil is being wound on the other shaft. As a con-
sequence, it is not necessary either to stop or to slow the
movement of the strip 12 during the operations of coil
change. When the cut of the strip 12 is performed, there
is a shaft already set to start the winding on the wind
starting station 36.

[0028] In figures 5 to 8 there is indicated by 110 an
unwinding assembly for unwinding metal strips 112 from
coils. The unwinding assembly 110 comprises a station-
ary base 116 and a mobile table 118. The mobile table
carries a first driven shaft 120 and a second driven shaft
122 in a way similar to what previously described with
reference to the winding assembly 10. In a way similar
to what previously described, the driven shafts 120, 122
are rotatably mounted around respective axes 124, 126
parallel to each other and are actuated by respective mo-
tors 128, 130 via respective reducers 132, 134. As in the
case of the winding device, the mobile table 118 is mov-
able along a direction orthogonal with respect to the axes
124, 126 between a first operative position shown in fig-
ures 5 and 7 and a second operative position shown in
figures 6 and 8.

[0029] The unwinding assembly 110 comprises an un-
wind starting station 136, a first working station 138 and
a second working station 140. The working stations 138
and 140 are located on opposite sides with respect to
the unwind starting station 136. Each station 136, 138,
140 comprises a respective tramway 142, 144, 146 pref-
erably made up of a pair of rails. The tramways 142, 144,
146 are orthogonal with respect to the direction of move-
ment of the mobile table 118.

[0030] As in the case of the winding assembly previ-
ously described, in the first operative position, the first
shaft 120 is located in the unwind starting station 136
and the second shaft 122 is located in the first working
station 138 (figures 5 and 7). In the second operative
position, the first shaft 120 is located in the second work-
ing station 140 and the second shaft 122 is located in the
unwind starting station 136 (figures 6 and 8).

10

15

20

25

30

35

40

45

50

55

[0031] On the tramway 142 associated to the unwind
starting station 136 there is mounted a coil car 148 adapt-
ed to perform the loading of a new coil on the shaft 120,
122 which in each turn is in the unwind starting station
136. On the tramway 144 associated to the first working
station 148 there is mounted a coil car 150 adapted to
perform the unloading of the spool of a finished coil from
the shaft 122 which is in the first working station 148. On
the tramway 146 associated to the second working sta-
tion 140 there is mounted a coil car 152 having a device
154 adapted to perform the detachment of the leading
edge of the strip from the external surface of the coil
which in each turn is located in the unwind starting station
136. The coil car 152 is also provided with a support 156
adapted to perform the removal of the empty spool on
the shaft 120 located in the second working station 140.
[0032] With reference to figures 7 and 8, the first and
the second working station 138, 140 can be provided with
auxiliary supports 158, 160 adapted to bear the free ends
of the shafts 120, 122. The supports 158, 160 are fixed
to the ground and each of them is movable between an
inoperative position allowing the passage of the coil cars
150, 152 on the tramways 144, 146 and an operative
position in which each support 158, 160 is connected to
the free end of the respective shaft 120, 122. Such aux-
iliary supports 158, 160 might also be provided in the
winding assembly previously described.

[0033] The operation of the unwinding assembly 110
is the following.

[0034] Figures 6 and 8 show an operative condition in
which the strip 112 is unwinding from a nearly finished
coil carried by the first shaft 120 located in the second
working station 140. The second shaft 122 is in the un-
wind starting station 136 and a new coil 170 is located
on the shaft 122. The device 154 is in the operative po-
sition and performs the detachment of the leading edge
of the strip from the coil 170. The strip being unwound
112 is deflected by a pass-line roll 160. The device 154
guides the leading stretch of the strip coming from the
coil 170 towards the pass-line roll 160. When the coil
carried by the shaft 120 is finished, the unwinding of the
strip from the coil 170 in the unwind starting station 136
begins. When the unwinding of the strip from the coil 170
has begun, the spool of the finished coil located in the
second working station 140 is removed by the coil car
152.

[0035] Subsequently, the table 116 moves to the first
operative position (figures 5 and 7) in which the first shaft
120 is located in the unwind starting station 136 and the
second shaft 122 is located in the first working station
138. While the coil 170 located in the first working station
138 unwinds, a new coil 172 is loaded by the coil car 148
on the shaft 120 which is in the unwind starting station
136. The device 154 performs the detachment of the
leading stretch of the strip and prepares the coil 172 for
the unwinding. When the coil 170 finishes, the unwinding
of the new coil 172 in the unwind starting station 136
begins. The spool of the finished coil 170 is removed by
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the coil car 150. Subsequently, the mobile table 116
moves back to the second working position shown in fig-
ures 6 and 7 and the cycle restarts as previously de-
scribed.

[0036] The solution according to the present invention
allows arranging a new coil for the unwinding of the strip
while a previous coil is being unwound. Thus, the time
necessary to prepare a new coil does not entail an inter-
ruption of the strip supply.

Claims

1. Winding/unwinding assembly for metal stripsin coils,
characterised in that it comprises:

- a first and a second driven shaft (20, 22; 120,
122), rotatably mounted around respective axes
(24, 26; 124, 126) parallel to each other,

- a mobile table (18, 118) carrying said shafts
(20, 22; 120, 122) and movable between a first
and a second working position along a direction
orthogonal with respect to the axes of rotation
(24, 26; 124, 126) of said shafts (20, 22; 120,
122),

- a wind/unwind starting station (36; 136), and
- a first and a second working station (38, 40;
138, 140), located on opposite sides with re-
spect to said wind/unwind starting station (36;
136),

wherein in the first working position of said mobile
table (18; 118) the first driven shaft (20 ; 120) is lo-
cated in the wind/unwind starting station (36; 136)
and the second driven shaft (22; 122) is located in
the first working station (38; 138) and in which in the
second working position of the mobile table (18; 118)
the first shaft (20; 120) is located in the second work-
ing station and the second shaft (22; 122) is located
in the wind/unwind starting station (36; 136).

2. Winding/unwinding assembly according to claim 1,
characterised in that each of said stations (36, 38,
40; 136, 138, 140) is associated to a respective tram-
way (42, 44,46; 142, 144, 146), said tramways being
orthogonal with respect to the direction of movement
of said mobile table (18; 118).

3. Winding assembly according to claim 2, character-
ised in that on the tramway (42) associated to the
wind starting station (36) there is mounted a bogie
carrying a belt wrapper (48) cooperating with a shaft
(20, 22) which in each turn is located in the wind
starting station (36).

4. Winding assembly according to claim 2, character-
ised in that it comprises coil cars (50, 52) mounted
on tramways (44, 46) associated to the first and the
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10.

second working station (38, 40).

Winding assembly according to any of the preceding
claims, characterised in that it comprises a strip
guiding device (54) comprising two belt conveyors
(56) mutually facing each other, a strip guiding table
(62) located downstream of said belt conveyors (56),
a flying shear (58) located upstream of said belt con-
veyors (56), and a pass-line roll (64) located in cor-
respondence with said wind starting station (36).

Unwinding assembly according to claim 2, charac-
terised in that it comprises a coil car (148) mounted
on the tramway (142) associated to the unwind start-
ing station (136), said coil car (148) being adapted
to perform the loading of coils (170, 172) on the shaft
(120, 122) which in each turn is located in the unwind
starting station (136).

Unwinding assembly according to claim 2, charac-
terised in that it comprises a coil car (150) for the
unloading of spools mounted on the tramway (144)
associated to one of said working stations (138, 140).

Unwinding assembly according to claim 2, charac-
terised in that it comprises a coil car (152) including
adevice (154) for the detachment of the leading edge
of a coil mounted on the tramway (146) associated
to one of said working stations (138, 140).

Unwinding assembly according to claim 8, charac-
terised in that said coil car (152) further includes a
support (156) for the removal of spools.

Winding/unwinding assembly according to any of the
preceding claims, characterised in that it compris-
es auxiliary supports (158, 160) adapted to support
the free ends of said shafts (120, 122) and located
in correspondence with said firstand second working
stations (138, 140).



EP 2 193 856 A1




FIG. 2

EP 2 193 856 A1

co
i

IS

#

54
/_
60

56

58

12
(
14




EP 2 193 856 A1

FIG. 3

40

——

o 0

4

(N A~

\ v ]
Hw ........ T -
L L

e - —
= == —
-4 —— = e —
M\ T —

\ — _

g —

N



EP 2 193 856 A1

FIG. 4

R
}
i L
|

—

H

12

14

50
N




EP 2 193 856 A1

it
A

i mier)

i

G "OlI4

129!

10



EP 2 193 856 A1

91 44! P11
A i A ___ __ A ___
i .l % o i
....... I — R i
— 081
. il
T
D) |7
9¢T
mvmﬂ
04T
\» /J 8¢T
9¢T 01T

11



EP 2 193 856 A1

FIG. 7

_“ .
i |
- .nh“_nn. 1

“ - —i3
;

12



EP 2 193 856 A1
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