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(57) Temperature maintenance and/or possible
heating apparatus for long products continuously cast
and sheared to size by means of shearing means (15)
so as to define segments of bloom, said apparatus being
disposed between a casting machine (11) having a first
casting line (12) and a second casting line (13), and a
rolling line (30) disposed downstream of the casting ma-
chine (11) in order to make long rolled metal products.
The apparatus comprises: a mobile movement section
(20) of said bloom segments, disposed downstream of
said shearing means (15) and comprising a first mobile
line (20) and a second mobile line (21), said first (20) and
second (21) mobile line being suitable to move trans-

Temperature maintainance and/or heating apparatus for long metal products and the

versely to the direction of advance of the bloom segments
in order to move to a first position in which said mobile
line (20) and/or said second mobile line (21) are aligned
respectively with the first casting line (12) and with the
second casting line (13) and to a second position in which
one of either of said first mobile line (20) or said second
mobile line (21) is aligned with a conveying axis (23); and
a furnace (24), disposed downstream of said mobile
movement section (20), comprising an entrance roller-
way (25) for the bloom segments aligned with said con-
veying axis (23), and an exit rollerway (27) aligned with
said rolling line (30) and transverse transfer devices (46,
47) suitable to transfer the bloom segments from the en-
trance rollerway (25) toward the exit rollerway (26).
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Description
FIELD OF THE INVENTION

[0001] The present invention concerns a temperature
maintenance and/or possible heating apparatus for con-
tinuously cast long products and the relative method, for
a casting and continuous rolling plant in semi-endless
mode, to make long metal rolled products such as bars,
wire rod, beams, rails or sections in general.

BACKGROUND OF THE INVENTION

[0002] Continuous casting plants known in the state of
the art for the production of long rolled products have
considerable limitations in that, for reasons intrinsically
connected to operating constraints and performance of
the components, their productivity does not generally ex-
ceed 25-40 ton/h.

[0003] Consequently, in order to obtain higher produc-
tivity it is necessary to increase the number of casting
lines connected to the same rolling line, which can be up
to 8 lines or more.

[0004] This entails, among other things, the need to
translate the billets or blooms exiting from the various
casting lines on a single entrance point of the heating
furnace, with the consequent losses of temperature dur-
ing the transfers.

[0005] As aconsequence of this consideration, a con-
siderable quantity of energy is needed to feed the heating
furnace, to restore the temperature lost and bring it from
the entrance value, comprised between 650°C and
750°C, to the value suitable for rolling, that is, in a range
comprised between 1050°C and 1200°C.

[0006] Moreover, the need to transfer the segments of
billets or blooms from the various casting lines to the
pointwhere they are introduced into the furnace, imposes
limitations on the length and therefore the weight: the
length of the billets or blooms is comprised between 12
and 14 meters, up to a maximum of 16 meters, and the
weight is on average equal to 2-3 tons.

[0007] These process necessities and limitations are
the main cause of anincrease in energy required for heat-
ing the billets or blooms, and of a worsening in achieving
the maximum productivity, due both to the large-sized
tundishes that are needed to serve several casting lines
and also to the large number of billets or blooms to be
processed given the same number of tons/hour to be
produced, with consequent high number of crops, heads
entrances into the stands of the mill and sub-lengths with
non-commercial sizes.

[0008] To overcome this disadvantage, the number of
casting lines has been reduced to two only, providing a
suitable temperature maintenance and/or possible heat-
ing apparatus which receives the blooms from the two
lines and renders them available to the rolling line located
downstream.

[0009] One purpose of the present invention is there-
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fore to devise a temperature maintenance and/or possi-
ble heating apparatus for continuously cast long metal
products and a relative method associated with two cast-
ing lines which allows to manage in a simple and reliable
manner the segments of cast product, sheared to size.
[0010] Another purpose of the present invention is to
exploit to the utmost the enthalpy possessed by the orig-
inal liquid steel along all the production line, and in par-
ticular inside the maintenance and possible heating ap-
paratus, reducing temperature losses in the time be-
tween shearing the cast product to size and sending it to
the rolling step, so as to obtain a considerable saving of
energy and a reduction in the running costs compared
to conventional processes.

[0011] Further purposes of the invention are:

- toallow stoppages of the rolling mill, and in particular
of the rolling trains, without having to interrupt the
casting process upstream, thus obtaining a high
plant utilization factor;

- toreduce to a minimum or eliminate the scrap ma-
terial in emergency situations or during programmed
stoppages and so completely recover the product
which in these situations is temporarily accumulated
inside the maintenance and/or possible heating ap-
paratus, thus allowing to obtain a higher yield, equal
to the ratio between weight of the finished product
and weight of the liquid steel.

- to bring the performance of a semi-endless process
closer to that of an endless process, that is, without
solution of continuity between the continuous casting
machine and the rolling line;

- toguarantee the possibility of changes in production
in dimension and type without stopping the continu-
ous casting, obtaining a higher plant utilization factor.

[0012] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0013] The present invention is set forth and charac-
terized in the independent claims, while the dependent
claims describe or variants to the main inventive idea.
[0014] A temperature maintenance and/or possible
heating apparatus for long metal products according to
the present invention is provided in a casting and contin-
uous rolling plant of the semi-endless type for the pro-
duction of long rolled products and is disposed between
a continuous casting machine with two casting lines and
a rolling line downstream.

[0015] The continuously cast metal products are
sheared to size by shearing means disposed immediately
downstream of the casting machine so as to define seg-
ments of bloom with a predefined length advantageously
comprised between 16 and 60 m, preferably between 30
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and 40 m.

[0016] The rolling line is disposed offset and parallel
with respect to the casting lines.

[0017] Each casting line has a respective crystallizer
which can cast products, in relation to thickness, at a
variable speed from 3 to 9 m/min.

[0018] Inthe description and in the claims, by the term
bloom we mean a product with a rectangular or square
section in which the ratio between the long side and the
short side is comprised between 1 and 4, that is, between
the square section and the rectangular section in which
the long side can be up to 4 times longer than the short
side.

[0019] In the present invention the section of the cast
product is not limited, as we said, to a quadrangular or
rectangular section with straight and two by two parallel
sides, but also comprises sections with at least a curved,
concave or convex side, advantageously but not neces-
sarily two by two opposite and specular, or combinations
of the aforesaid geometries.

[0020] Simply to give an example, the square sections
which are produced by each continuous casting line have
dimensions which vary from about 100 mm x 100 mm,
130 mm x 130 mm, 150 mm x 150 mm, 160 mm x 160
mm or intermediate dimensions; in order to increase pro-
ductivity, rectangular sections having dimensions which
vary from 100 mm x 140 mm, 130 mm x 180 mm, 130
mm x 210 mm, 140 mm x 190 mm, 160 mm x 210 mm,
160 mm x 280 mm, 180 mm x 300 mm, 200 mm x 320
mm or intermediate dimensions can also be produced.
In the case of the production of average profiles, even
bigger dimensional sections can be used, for example of
about 300 mm x 400 mm and similar.

[0021] The maintenance and/or possible heating ap-
paratus according to the present invention is located
downstream from the casting machine; said segments
of bloom, sheared to size, enter directly and without in-
termediate movements and/or transfers into said appa-
ratus at an average temperature of at least 1000°C, pref-
erably comprised between about 1100°C and about
1150°C. The average temperature at which the bloom
exits from the apparatus is comprised between about
1050°C and 1200°C.

[0022] According to a feature of the present invention,
the temperature maintenance and/or possible heating
apparatus comprises a mobile movement section and a
furnace with lateral transfer, wherein the mobile move-
ment section is disposed between the shearing to size
means and the lateral furnace, and provides to move the
bloom segments which are cast by the two casting lines.
The movement section comprises:

- afirstmobile line which, in afirst position, is disposed
aligned with the first casting line so as to receive from
it the bloom segments and which, in a second posi-
tion, is disposed aligned with a conveying axis which
in turn is aligned with an entrance rollerway into the
lateral furnace;
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- asecond mobile line which, in a first position, is dis-
posed aligned with the second casting line so as to
receive from it the sheared bloom segments and
which, in a second position, is disposed aligned with
said conveying axis in order to unload the bloom seg-
ments inside the lateral furnace.

[0023] The respective first and second position of the
mobile movement lines are independent of each other,
thus allowing to render independent of each other the
casting processes of the two lines, and preventing any
interruptions thereof.

[0024] The furnace with lateral transfer is disposed
downstream of the mobile movement section of the
blooms, and comprises said entrance rollerway, an exit
or removal rollerway which is parallel and offset with re-
spect to the entrance rollerway and aligned with the roll-
ing line downstream, and transfer devices that provide
to transfer the bloom segments from the entrance roller-
way to the exit rollerway.

[0025] According to a variant of the invention, between
the shearing to size means of the bloom segments and
the mobile movement section, there is also a fixed move-
ment section having a first fixed movement line and a
second fixed movement line, each of which provides to
transport respectively the bloom segments from the first
casting line toward the first mobile movement line and
respectively from the second casting line toward the sec-
ond mobile movement line.

[0026] In some operating conditions of the plant the
fixed movement section advantageously allows to re-
ceive the bloom segments arriving from the casting lines
during the step when the mobile lines of the mobile move-
ment section are still unloading the bloom segments in-
side the furnace. This allows to give greater continuity
and uniformity in the transfer of the bloom segments for
example with very high casting speeds.

[0027] According to another variant, the furnace with
lateral transfer comprises a buffer, or support plane or
store zone, to temporarily contain the bloom segments
that are temporarily disposed inside it.

[0028] The buffer is disposed between the entrance
rollerway and the exit rollerway from the furnace.
[0029] According to another feature of the invention,
the transverse transfer devices comprise displacement
means, which transfer the bloom segments from the en-
trance rollerway toward the buffer that contains the
blooms, and extraction means that extract the bloom seg-
ments from the buffer in order to render them available
to the exit rollerway and thus render them available to
the rolling line.

[0030] The furnace of the apparatus of the present in-
vention is of a length that can vary at least from about 16
to about 60 meters, preferably between 30 and 40 m.
[0031] The buffer acts as an accumulation store for the
blooms, for example when it is necessary to overcome
an interruption in the rolling process, due to accidents or
for a programmed roll-change or for change of produc-
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tion, in this way avoiding any losses of material and en-
ergy and, above all, avoiding any interruption of the cast-
ing. The apparatus allows to accumulate blooms for a
time that can even reach up to 60/80 minutes (at maxi-
mum casting speed) and more, and is in any case vari-
able during the design of the plant.

[0032] This allows to considerably improve the plant
utilization factor.

[0033] Thanks to the accumulation capacity of the fur-
nace, the overall yield is also improved for the following
reasons:

- the number of casting re-starts is reduced or elimi-
nated, with consequent saving of waste material at
start and end of casting;

- steel which at the moment of an accidental blockage
in the rolling mill, for example due to a cobble, is to
be found from the tundish (which unloads the liquid
steel into the crystallizer) to the beginning of the roll-
ing mill does not have to be scrapped, nor the steel
remaining in the ladle, which often cannot be recov-
ered;

- in the event of an accidental blockage of the rolling
mill, the bloom already gripped in one or more stands
can be returned inside the furnace and kept there,
also at temperature, preventing any segmentation
and therefore any loss of material.

[0034] According to another feature of the present in-
vention, the optimum length of the bloom segments, and
hence of the furnace that has to contain them, is chosen
as a function of the reduction to a minimum of the linear
combination of the heat losses in the furnace and the
losses of material due to crops, short bars and cobbles.
[0035] The present invention also concerns a method
in which the continuous casting step is made in two cast-
ing lines; the cast products are sheared to size and con-
veyed to a furnace following respectively the following
steps.

[0036] The bloom segments are introduced into a mo-
bile movement section having two mobile movement
lines, each of which is suitable to receive the bloom seg-
ments from the corresponding casting line.

[0037] Inasubsequentstep,oncethe bloomsegments
are loaded on the mobile movement line, one of them is
displaced transversely to the direction of feed of the
bloom so as to align itself with a conveying axis which in
turn is aligned with an entrance rollerway into the lateral
furnace. There then follows a step of loading the furnace
through said entrance rollerway.

[0038] A similar step, subsequent or prior to the one
described above, is provided for the other mobile move-
ment line.

[0039] In the furnace the bloom segments are trans-
lated transversely to be disposed on an exit rollerway
from the furnace which allows to feed a feed mill disposed
downstream from the apparatus.

[0040] According to a characteristic feature, the fur-
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nace is provided with a buffer, between the entrance and
exit rollerway, in which the bloom segments are kept for
a time correlated to their size.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] These and other characteristics of the present
invention will become apparent from the following de-
scription of a preferential form of embodiment, given as
a non-restrictive example with reference to the attached
drawings wherein:

- fig. 1 shows a possible lay-out of a rolling plant into
which a temperature maintenance and/or possible
heating apparatus according to the presentinvention
is inserted;

- fig. 2 shows a plane view of the maintenance appa-
ratus according to the present invention;

- fig. 3 shows a section view of fig. 2 from Il to Ill;

- fig. 4 shows a section view of fig. 2 from IV to 1V;

- figs. 5 and 6 show working configurations different
from fig. 4;

- fig. 7 shows a section view of fig. 2 from VII to VII;

- figs. 8-11 show examples of some different sections
that can be cast with the plant in fig. 1;

DETAILED DESCRIPTION OF A PREFERENTIAL
FORM OF EMBODIMENT

[0042] With reference to the attached drawings, fig. 1
shows a first example of a lay-out 14 of a plant for the
production of long products according to the present in-
vention, in which a temperature maintenance and/or pos-
sible heating apparatus 10 according to the present in-
vention is installed.

[0043] The lay-out 14 infig. 1 comprises, in the essen-
tial elements shown, a continuous casting machine 11
comprising two casting lines, respectively a first casting
line 12 and a second casting line 13, which develop par-
allel to each other, each of which uses a crystallizer or
other device suitable to cast blooms with a square or
rectangular section and of various shapes and sizes, with
straight, curved, concave or convex sides, or other. Some
examples of sections that can be cast with the present
invention are shown in figs. 8-11, which show respec-
tively arectangular section with straightand parallel sides
(fig. 8), a section with short sides with a convex curvature
and straight and parallel long sides (fig. 9), a section with
short sides having a convex curvature at the center and
with straight and parallel long sides (fig. 10) and a section
with short sides with a concave curvature and straight
and parallel long sides (fig. 11).

[0044] Itis quite evident that the same considerations
can also be made for blooms with a square section.
[0045] Advantageously, inthe case of rectangular sec-
tions, the lay-out 10 of this casting and rolling plant allows
to obtain blooms with a high metric weight given the same
section height, or thickness.
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[0046] In this way, a discontinuous or semi-endless
process is achieved, but with a yield which, thanks to the
sizing of the parameters of the apparatus 10, is very close
to the yield of a process with no break in continuity, or
endless mode.

[0047] Thefirst 12 and the second 13 casting lines (fig.
1) are disposed on lines offset but parallel to each other
and with respect to a single rolling line 30 disposed down-
stream, they cast two blooms in parallel, preferably with
the same section, square or rectangular, and both feed
a rolling mill 31 located downstream.

[0048] Downstream of the first 12 and the second 13
casting line there are means for shearing to size 15, for
example a shears or an oxy cutting torch, which shear
the cast blooms into segments of a desired length, here-
after referred to as bloom segments. Advantageously,
the blooms are cut into segments of a length from 1 to 5
times more than that in the state of the art and, according
to the presentinvention, the length is comprised between
16 and 80 meters or more, preferably between 30 and
60 meters. In this way blooms of a great weight are ob-
tained, from 5 to 15 times higher than in the state of the
art which, according to the present invention, is com-
prised between 10 and 50 ton.

[0049] In this way, although the different lay-outs are
configured as operating in semi-endless mode, in that
they start from segments sheared to size, the blooms of
great length and great linear weight allow, during normal
working conditions, to operate in a condition of substan-
tial continuity, obtaining a performance very close to that
of the endless mode.

[0050] The apparatus 10 (figs. 1 and 2) is installed
downstream of the continuous casting machine 11 and
immediately after the shearing to size means 15, and
comprises a possible fixed movement section 18, a mo-
bile movement section 19 and a lateral maintenance
and/or possible heating furnace 24.

[0051] The fixed movement section 18 comprises a
first fixed movement line 16 (hereafter referred to as first
fixed line) to receive the bloom segments cast by the first
casting line 12, and a second fixed movement line 17
(hereafter referred to as second fixed line) to receive the
bloom segments cast by the second casting line 13.
[0052] In particular (fig. 3), the first fixed line 16 and
the second fixed line 17 are aligned respectively with the
first 12 and second casting line 13 and each comprises
a rollerway that comprises drawing rollers 36, suitably
motorized, which feed the bloom segments which are
mounted inside a transit tunnel 35 closed on the perim-
eter and suitably insulated to reduce the temperature
losses of the bloom segments. Simply to give an exam-
ple, the bloom segments entering the fixed movement
section have a temperature comprised between about
1100°C and 1150°C.

[0053] The main function of the fixed movement sec-
tion 18 is to temporarily contain the bloom segments
sheared by the shearing means 15 when the mobile
movement section, in determinate operating conditions,
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is not yet completely aligned with the fixed one 18.
[0054] The mobile movement section 19 (fig. 1) in turn
comprises a first mobile movement line 20 (hereafter re-
ferred to as first mobile line) to receive the bloom seg-
ments from the first fixed line 16, and a second mobile
movementline 21 (hereafter referred to as second mobile
line) toreceive the bloom segments from the second fixed
line 17.

[0055] In particular (fig. 2 and figs. 4-6), both the first
20 and the second mobile line 21 each comprise a plu-
rality of movement sliders 37, motorized and sliding along
rails 39 disposed transversely to the direction of feed of
the bloom segments.

[0056] The movement sliders 37, in their essential
components, comprise drawing rollers 40 each of which
is made to rotate by drive members 41, and a conveyor
tunnel 43 suitably closed and insulated to limit the tem-
perature losses of the bloom segments. The temperature
losses must in any case be contained, so that the bloom
segments in the mobile movement section 19 are kept
at an average temperature comprised between 1090°C
and 1140°C.

[0057] Both the first and the second mobile line 21 are
suitable to convey into the lateral furnace 24 the bloom
segments loaded into them. In particular, in the condition
where they receive the blooms (fig. 4,) the two mobile
lines 20, 21 are perfectly aligned respectively with the
first 16 and with the second fixed line 17, whereas, when
the bloom segments are conveyed into the furnace 24,
they move transversely and independently of each other,
until the bloom segments loaded on them are aligned
with a conveying axis 23 which in turn is aligned with an
entrance rollerway 25 for the bloom segments into the
furnace 24.

[0058] The conveying axis 23 is in an intermediate po-
sition with respect to the first 20 and the second mobile
line 21 so that the latter can align with it at the suitable
moment for loading the furnace 24.

[0059] More specifically, fig. 5 shows a condition in
which the first mobile line 20 is in the position for receiving
the bloom segments from the first casting line 12 whereas
the movement sliders 37 of the second mobile line 21
are displaced transversely in the condition for unloading
the bloom segments.

[0060] In the same way, fig. 6 shows a condition in
which the movement sliders 37 of the first mobile line 20
are displaced transversely in the position for unloading
the bloom segments whereas the second mobile line 21
is in the condition for receiving the bloom segments from
the second casting line 13.

[0061] The independent movement of the movement
sliders 37 advantageously renders the two casting lines
12, 13 independent of each other, and hence also the
methods for conveying the bloom segments inside the
furnace 24.

[0062] As we said, the main function of the fixed move-
ment section 18 is therefore to allow the advance of a
bloom segment arriving from a casting line 12 or 13 even
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when one of the mobile lines 20 or 21 is in an unloading
condition and hence in a position that is not suitable for
receiving the bloom segments arriving from casting.
[0063] Itis clear however that, according to other em-
bodiments, by combining the speeds of advance of the
bloom segments along the mobile lines, and the speeds
at which the bloom segments are conveyed into the fur-
nace 24, it is possible to avoid the insertion of the fixed
movement section 18 by loading the bloom segments
arriving from the casting lines directly onto the mobile
lines 20, 21.

[0064] The entrance rollerway 25 conveys the bloom
segments inside the furnace 24 (fig. 7), and transverse
displacement devices 46 provide to displace the bloom
segments from the entrance rollerway 25 to a buffer 26
or temporary containing store, in order to render them
available, at the appropriate moment, to the rolling line
30 disposed downstream of the furnace 24.

[0065] The buffer has a containing capacity indicative-
ly of about eighteen bloom segments, which varies ac-
cording to the cross section sizes, and has six positions
for heating the segments. Simply as an example, the fur-
nace 24 is able to process a quantity of products of about
145 tons/hour.

[0066] The positioning of the bloom segments inside
the buffer 26 depends on the particular operating condi-
tion of the plant. If the buffer 26 is free, the blooms are
positioned in the terminal zone thereof, adjacent to the
respective exit rollerway 27, while if there are other
blooms already present on the buffer 26, or if the rolling
mill has a productivity lower than that of the casting, or
if the rolling line 22 is stopped for some reason, then the
new blooms arriving are putin aqueue after those already
accumulated and subsequently all of the buffered blooms
are trusted together by said transverse displacement de-
vices toward the out position. In another embodiment,
the movement of the blooms placed on the buffer could
be realized, instead of the above mentioned transverse
displacement devices, with a plurality of longitudinal
walking beams, which are provided of movement mech-
anisms.

[0067] Extraction devices 47 provide to selectively ex-
tract the bloom segments from the buffer 26 in order to
load them onto an exit rollerway 27 from the furnace 24
which is aligned with the rolling line 30 downstream.
[0068] Theentrancerollerway 25 and the exit rollerway
27 are each provided with a plurality of motorized drawing
rollers 49, respectively 50, disposed equidistant with re-
spect to each other along the whole extension of the fur-
nace 24 and driven by drive members disposed outside
the furnace 24.

[0069] The temperature of the bloom segments leav-
ing the furnace 24 is comprised between 1100°C and
1150°C, advantageously 1130°C.

[0070] The rolling line 30 is provided with other shear-
ing means 33, of a known type, disposed upstream of
the rolling mill 31.

[0071] The furnace 24 not only creates the lateral con-
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nection between the two casting lines 12 and 13 and the
rolling line 22, but also has the following functions and
works with the following modes:

- itfunctions as a chamber only to maintain the bloom
segments at temperature. In this configuration the
chamber guarantees that the temperature is main-
tained between entrance and exit;

- it functions as a heating furnace for the bloom seg-
ments, raising the temperature of the load between
entrance and exit;

- italso functions as a store to compensate the differ-
ent productivities of the continuous casting machine
11 and the rolling mill 31 located downstream.

[0072] Furthermore, if there is an interruption in the
functioning of the rolling mill 31, due to accidents or for
a programmed roll-change or for change of production,
the transfer displacement devices 46 continue to accu-
mulate inside the buffer 26 the bloom segments arriving
from the two casting lines 12 and 13, whereas the ex-
traction devices 47 remain still.

[0073] The buffer 26 allows to carry out production
changes, offering the possibility of a buffer time that var-
ies up to 60/80 minutes, without needing to stop or slow
down the continuous casting machine 11.

[0074] In the same way it is possible to provide, due
to the need to reduce productivity, to make only one cast-
ing line function, and therefore only one mobile line 20
or 21, without needing to stop the whole plant.

[0075] The optimumlength ofthe bloom segments cast
by each casting line 12 and 13, and hence the optimum
length of the furnace 14 that will have to contain the bloom
segments, is chosen according to the reduction to the
minimum of the linear combination of the heat losses
inside it and the losses of material due to crops, short
bars and cobbles that occur along the rolling line 30.
[0076] Since the optimum length of the bloom segment
is calculated as a function of the consumption parameters
of the furnace 24 which are directly connected to its
length, it is also valid to determine the optimum length of
the furnace 24 itself. In fact, the furnace 24 will have an
optimum length at least equal to that of the bloom seg-
ments, except that advantageously a safety margin is
provided which takes into account possible bloom seg-
ments sheared out of tolerance, and also the necessary
dimensional and constructional adaptations.

[0077] In this way, the optimum operating conditions
for the coordination of the continuous casting machine
11 and the rolling mill 31 are identified.

[0078] Another parameter of particular relevance is the
sharp reduction in the consumption of natural gas or other
fuel to feed the furnace 24, which is up to 50% lower
compared with traditional solutions.

[0079] The lay-out 14 (fig. 1) can in any case provide
for other devices such as for example units to reduce the
section of the rolled product immediately upstream or
downstream of the maintenance apparatus 10, or heating



11 EP 2 410 272 A1 12

inductors to take the temperature of the blooms to values 4.
suitable for the subsequent rolling.

Apparatus as in any claim hereinbefore, character-
ized in that said furnace (24) comprises a buffer

on guide elements (39) disposed transversely to the
direction of advance of the bloom segments.

(26), disposed between the entrance rollerway (25)
and the exit rollerway (27), to temporarily contain the

Claims 5 bloom segments coming from said first casting line
(12) and said second casting line (13).
Temperature maintenance and/or possible heating
apparatus for long products continuously cast and 5. Apparatus as in claim 4, characterized in that said
sheared to size by means of shearing means (15) transverse transfer devices of the furnace (24) com-
so as to define segments of bloom, said apparatus 70 prise displacement devices (46) suitable to transfer
being disposed between a casting machine (11) hav- the bloom segments from said entrance rollerway
ing a first casting line (12) and a second casting line (25) toward said buffer (26) and extraction devices
(13), and a rolling line (30) disposed downstream of (47) suitable to selectively extract from said buffer
the casting machine (11) in order to make long rolled (26) one of said bloom segments in order to dispose
metal products, characterized in that it comprises: 75 it on said exit rollerway (27).
- a mobile movement section (20) of said bloom 6. Method for the temperature maintenance and/or
segments, disposed downstream of said shear- possible heating of long metal products continuously
ing means (15) and comprising a first mobile line cast by a continuous casting machine (11), having
(20) and a second mobile line (21), said first (20) 20 afirst casting line (12) and a second casting line (13),
and second (21) mobile line being suitable to sheared to size by means of shearing means (15)
move transversely to the direction of advance so as todefine segments of bloom, and subsequently
of the bloom segments in order to move to a first rolled by a rolling line (30) disposed downstream of
position in which said mobile line (20) and/or a temperature maintenance and/or possible heating
said second mobile line (21) are aligned respec- 25 apparatus of the bloom segments, characterized in
tively with the first casting line (12) and with the that it comprises:
second casting line (13) and to a second position
in which one of either of said first mobile line (20) - a first step of introducing the bloom segments
or said second mobile line (21) is aligned with a into a mobile movement section (19), provided
conveying axis (23); 30 with a first mobile line (20) and a second mobile
- a furnace (24), disposed downstream of said line (21), which comprises a first sub-step of in-
mobile movement section (20), comprising an troducing the bloom segments cast by said first
entrance rollerway (25) for the bloom segments casting line (12) into said first mobile line (20)
aligned with said conveying axis (23), and an which is disposed aligned with said first casting
exit rollerway (27) aligned with said rolling line 35 line (12); and a second sub-step of introducing
(30) and transverse transfer devices (46, 47) the bloom segments cast by said second casting
suitable to transfer the bloom segments from the line (13) into said second mobile line (21) which
entrance rollerway (25) toward the exit rollerway is disposed aligned with said second casting line
(26). (13);
40 - a second step of loading the bloom segments
Apparatus as in claim 1, characterized in that it into a furnace (24) which provides a transverse
also comprises a fixed movement section (18), dis- displacement of the first mobile line (20) or the
posed between said shearing means (15) and said second mobile line (21) in order to selectively
mobile movement section (19), comprising a first align them to a conveying axis (23) and subse-
fixed line (16) aligned with said first casting line (12) 45 quently to unload the bloom segments into an
suitable to move the bloom segments cast by the entrance rollerway (25) of the furnace (24) which
first casting line (12) toward said first mobile line (20) is aligned with said conveying axis (23);
and a second fixed line (17) aligned with said second - a third lateral transfer step of the bloom seg-
casting line (13) and suitable to move the bloom seg- ments, inside the furnace (24), from said en-
ments cast by the second casting line (13) toward 50 trance rollerway (25) to an exit rollerway (27) of
said second mobile line (21). the furnace (24) which is aligned with said rolling
line (31) by means of transverse transfer devices
Apparatus as in claim 1 or 2, characterized in that (46, 47).
said first mobile line (20) and said second mobile line
(21) each comprise movement means (37) sliding %5 7. Method as in claim 6, characterized in that before

said first step it provides to introduce said bloom seg-
ments into a fixed movement section (18) having a
first fixed line (16) aligned with said first casting line
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(12) and a second fixed line (17) aligned with said
second casting line (13), said bloom segments being
transferred from said first fixed line (16) to said first
mobile line (20) and respectively, from said second
fixed line (17) to said second mobile line (21).

Method as in claim 6 or 7, characterized in that
said third lateral transfer step comprises a first sub-
step of displacing said bloom segments transversely
from said entrance rollerway (25) into a buffer (26),
and a second sub-step of selectively extracting said
bloom segments from said buffer (26) to dispose
them on said exit rollerway (27) and to render them
available to said rolling line (30).

Method as in any claim from 6 to 8, characterized
in that the bloom segments are introduced into said
furnace (24) with an average temperature comprised
between 1060°C and 1110°C.

Method as in any claim from 6 to 9, characterized
in that the temperature at exit from said furnace (24)
is comprised between 1050°C and 1200°C.

Method as in any claim from 6 to 10, characterized
in that the bloom segments have an overall length
comprised between 16 and 60m.

Method as in claim 11, characterized in that the
bloom segments have an overall length comprised
between 30 and 40m.
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