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Attemps have been described as to making plants forobtaining thin strips by
means of more com- The present invention relates to a process and  pact
operating cycles with respect to the above- relevant plant according to the
precharacterising part  mentioned conventional cycle, in order to reduce of
claim 1 and 3 respectively for producing coils of   5   complexity and
duration of the latter. For example steel strips, having characteristics of
a cold-rolled  EP-A-226446 describes a number of hot-rolling ex- product
and directly obtained in a hot-rolling line from  amples, all in line and
at a very high speed (not less a continuous casting with arc-shaped path
and hod-  than 1500 mm/min) but the final product not only has zontal
outlet.                                     a thickness of 2-6 mm, failing
thereby In the range of It is known that for obtaining hot-rolled steel
strip  10  hot-rolling, but also certainly does not show the struc- coils,
the following operations are provided, succes-  tural features of a
cold-rolled product. The main pur- sively:
pose of this published application is in fact restricted - producing by
casting a steel slab having a   to a high productivity while obtaining at
the same thickness of between 180 and 250 mm, and     time a product of
good processability, but not of high possibly storing the same;
15  quality. - heating such a slab, if coming from the store,   In EP-370
575 there is described a method for or In any case bringing it again to a
rolling term-  the manufacture of a steel strip having a final thick-
perature of at least [err];                  ness of between 0.5 and 1.5
mm, comprising the - hot-rolling the slab for a first cogging and  steps of
hot-rolling a steel slab of less than 100 mm thereafterforobtaining
hot-rolled strips having   20  thickness, at a temperature of between [err]
and a a minimum thickness of 2 mm;                  temperature at which at
least 75% of the material is - taking again the hot-rolled strip and
subjecting  converted into ferrite, with a thickness reduction of the same
to annealing for a reconstruction of  over 30% in at least one reduction
stage, and an exit the grain which has been deformed and be-     speed
after hot-rolling of less than 1000 m/min, with come dishomogeneous during
the preceding   25  final coiling of the strip after recry- stallization.
This operations, in particular hot-rolling step;   was an attempt to avoid
the two successive cycles of - subjecting the product to pickling in order
to  hot- and cold-rolling, with intermediate stages of an- eliminate from
Its surface the oxides previous-  neallng and pickling, but also this
attempt has been ly formed, especiall during annealing; and
unsuccessful, and it could not find success indeed, - causing the actual
cold-rolling step to be per-  30  apart from the proposed solution, as in
any case the formed, which comprises mounting the coil     inner structure
of the material, when subjected to onto an unwinding reel to bring again
the strip  cold-rolling, is unsuitable to undergo this treatment onto a
plane, causing the strip to pass through  for obtaining a final product of
acceptable quality. at least one cold-rolling stand until obtaining  This
occurs owing to the fact that the innerstructure, thicknesses of less than
1 mm, down to 0.5-0.2  35  if not recrystallized before cold-rolling,
results to be mm and finally winding the strip on a reel to ob-
dishomogenous under a dimensional aspect and with tain the final coil.
insufficientlyfine grains, in comparison with the grain It will be noted
that the number of passes in the  size which would be required by the
conventional stands for cold-rolling depends on the desired final
cold-rolling technology according to the above- thickness and the reduction
percentage which isto be   40  described cycle. obtained, in other words
the ratio between thickness  It is known on the other hand that an
eccessive of the hot-rolled strip and thickness of the final prod-
reduction of thickness with successive roilling stands uct. For high values
of such a percentage reduction it  on the same hot-rolling line gives rise
to such a tem- is not enough to increase the number of said passes,
perature decrease to go below the recrystallization but it will be
necessary to subject the strip to another  45  point [err], at which the
steel is no longer austenitic, annealing operation and the consequent
pickling,   whereby a subsequent annealing above [err] restores otherwise
the material hardens and the final product  the pre-existing structural
situation without the ben- results to be of low quality.
efits of grain reduction. Although it is possible to obtain by hot-rolling
An attempt in improving the results obtained is strips having a thickness
of less than 2 mm, it is usu-  50  disclosed in EP-A-0 306 076 representing
the closest ally avoided to reach these values, as this type of  prior art
according to which a first rolling step of the processing is considered
anti-economical, above all  product in the austenitic region is followed by
a sub- due to the reduced productivity that would be ob-  sequent rolling
step in the ferritic region, with the two tained in this case with a
conventional rolling mill.The   steps being separated by means of an
intermediate costs relating to the reduction of strip thickness are  55
cooling step. However, in order to produce high qual- however extremely
high in any case. Assuming 100   ity steel, recrystallization annealing and
possibly the cost of hot-rolling, starting from liquid steel, the  pickling
steps are required. cost of cold-rolling step alone is of at least 80.
Instead it has been surprisingly found that if a 2    
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of the thickness is carried out  process of the invention. in a liquid core
situation of the casting product imme-  From a continuous casting mould 10,
the stel diately under the mould, followed by a further reduc-  flat
product 1, driven and guided by a known-type roll- tion of thickness at
temperatures higherthan [err],   5   er path being arc-shaped, from an
initially vertical di- the product entering the second rolling step shows
an  rection, passes through the are-shaped path formed inner structure with
fine grains, so uniformly distrib-  by the rollers 11, to a horizontal
direction. According uted to have the characteristics of a material
suitable  to the present Invention the thickness of the casting to be
cold-rolled. Therefore It has been thought that  product 1 is firstly
reduced In a condition of liquid rolling up to thicknesses of less than 1
mm can be ob-  10  core, for example In two distinct sections of rollers 13
tained with no need of annealing and pickling, as it  and thereafter, upon
solidification, but still at a tem- can be in practice performed in line
with the hot-roll-  perature of about [err], in a first stage of rolling 15
ing carried out upstream.                          at the end of the bent
path 11 and atthe beginning of In this way a technical prejudice can be
over-  the horizontal path. Subsequently, in an induction come, which is
extremely common and deep-rooted   15  oven 21 the flat product 1 Is
re-heated to bring It again both among those skilled in hot-rolling, and
those,  to hot-rolling temperature, and then rolled In one or normally
distinct therefrom, who are skilled in cold-  more rolling stands 27,
between which there may be rolling, since the material obtained in the
hot-rolling  possibly provided additional induction ovens (not line results
to be suitable to cold-rolling, even If its  shown in the drawing) for
maintaining the rolling tem- temperature is caused to be lower than
recrystailliza-  20  perature of at least [err] atthe outletfrom the stand.
tion point [err].                                        According to an
embodiment of this first portion It was found to be important to reach such
re-  of the plant, immediately after the first rolling stage suits, that
during the first stage of hot-rolling in the  15 there may be provided a
shear 17 and before said austenitic region the temperature is kept as
homoge-  stage 15 a discaling device 19 for eliminating scale neous as
possible at about [err] by induction re-  25  from the surface of the
product to be treated. Fur- heating, as disclosed in WO 89111363.
thermore, between the induction oven 21 and the Therefore it is an object
of the present Invention  hot-rolling stands 27 there may be provided a
winding to provide a process and relevant plant for obtaining  and
unwinding device 23 comprising a reel 22 for coil- a cold-rolled product,
of extremely thin thickness, di-  ing the strip from oven 21, being coupled
to a reel 24 rectly starting from the hot-rolled product, being cou-  30
for uncoiling the strip itself to befed to stands 27, pos- pled thereto as
to the speed and with no need of fur-  sibly after an additional discaling
step in a suitable de- ther treatment (such as annealing and pickling) on
vice 25 provided at the inlet of the first rolling stand. the material,
thereby without any discontinuity In the  The hot-rolled strip 1, at the
outlet of the last roll- manufacturing line.
ing stand 27 at a temperature certainly higher than This is obtained by
means of a process according   35  the recrystallization point Ar3, is
caused to enter, still to the features of present claim 1 and a plant
having  In the same production line, a cooling and tempera- the features of
claim 3.                        ture controlling apparatus 29, at the exit
of which the It should be appreciated that the expected tem-  strip has a
temperature, controllable at each time, perature at the outletfrom the
controlled cooling de-  comprised in a range of between 250 and [err]. It
vice Is always less than that of recrystallization point  40  substantially
consists of a water-based cooling de- [err], which varies according to the
carbon content in  vice, for example of the so-called "laminar rain" type,
the steel, with a minimum of [err] for 0.6% of car-  being provided with a
temperature detector with a bon, up to a maximum of [err] for lower or
higher  feed-back controlling thevalvesforfeeding water into carbon
contents. Therefore it Is certain that the sub-  the device. The value of
temperature to be fixed for sequent processing is actually a cold-rolling
step,  45  strip 1 at the inlet of the subsequent cold-rolling which is
carried out on a material the Inner structure  stage, with deviations of
not more than [err], will de- of which has all the required characteristics
in order  pend on the type of steel (carbon content, etc.), the that the
cold-rolling operation is accomplished in the  feeding speed of the strip
and its thickness, but in any best way and the final product is provided,
from a  case it will be less than the temperature atthe recrys-
metallurgical point of view, with all the properties   50  tallization
point [err], which varies between [err] and which are required to a
cold-rolled product.       a minimum of [err] for a carbon content of 0.6%.
As These and further objects, advantages and fea-  the maximum temperature
provided at the outlet of tures of the process according to the present
inven-  apparatus 29, thereby atthe inletof subsequent cold- tion, as well
as of the relevant plant, will be clear to  rolling stage 31, Is of [err],
the strip is surely under those skilled In the art from the following
detailed de-  55  the point [err], and thus at the best conditions to un-
scription of a preferred embodiment, given byway of  dergo the cold-rolling
step, due to the fine grain struc- a non-limiting example with reference to
the annexed  ture of the material from the upstream treatment, ab- drawing
showing a diagrammatic view of a plant ac-  solutely suitable to be
subjected to cold-rolling. cording to the Invention, useful to describe
also the  Such a rolling occurs in at least one stand, for ex- 3    
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type, i.e. with six rolls mounted in  3. A plant for obtaining steel strip
coils having char- vertical. The passes of cold-rolling may however be
acteristics of cold-rolled product directly ob- more than one, but all in
series when providing a mul-  tained in a hot-rolling line, comprising:
tiplicity of stands side by side, contrary to the method   5  a) a mould
(10) for continuous casting of flat of providing for a multiplicity of
subsequent passes in    products (1) with a subsequent arc-shaped the same
stands, as according-to-the conventional          guide roller path (11);
technology of cold-rolling.                                b) a device (21)
for induction heating and ho- Finally the cold-rolled strip, with a
thickness of     mogeneization of temperature along the less than 1 mm,
ready for use as it shows the tipical  10  cross-section of the flat
product (1); microcrystalline features of a cold-rolled product,        c)
at least one additional rolling stand (27); such as a homogeneous
distribution of grains, Is           d) an apparatus (29) for cooling and
control- wound on a final coiler33. The lower limit of the thick-  ling the
temperature of product (1) until under ness that can be obtained in this
way will be only dic-    point [err] Immediately downstream of the last
tated by the nip of the cold-rolling stands 31, as well  15  hot-rolling
stand (27); as their precision, not certainly by problems of mate-     e)
one or more cold-rolling (31 ); and rial hardening or anyhow deriving from
its metallurg-     f) a final coller (33) for winding the strip In a Ical
structure.                                            coil (1')
characterized by a first reduction device (13, 15) 20      for reducing
thickness of the flat product in the Claims
curved path In a condition of liquid core and/or immediately thereafter
upon solidification of the 1. A process for obtaining steel strip coils,
having    product (1). characteristics of cold-rolled product, being di-
rectly obtained in hot-rolling line, comprising the   25  4. A plant
according to claim 3, characterized in that steps of:
said cooling apparatus (29) is a water cooling de- a) continuous casting at
a thickness of less     vice provided with a temperature detector with than
100 mm;                                     feed-back for automatic
controlling of the cooling b) induction re-heating up to a temperature as
water feeding valves. homogeneous as possible of about [err];    30 c)
subjecting the flat product to a further   5. A plant according to claim 3
or4, characterized in stage of hot-rolling in the austenitic region;   that
the range of variation of the temperatures at d) bringing the temperature
of the product       the exit of said cooling apparatus (29) is between
from the hot-rolling stage, still above point     250 and [err], with a
deviation of more or less [err], to prefixable values lower than said point
35  [err] from the prefixed value at the inside of said [err], preferably
in the range between 600 and      range according to the quality of steel,
the feed- [err]; and                                        ing speed and
the product (1) thickness. a) one or more cold-rolling steps in series,
with final coiling of the strip-shaped product  6. A plant according to any
of claims 3-5 further obtained,                                40
comprising a device (23) for winding and subse- characterized by the fact
that between said       quently unwinding the strip immediately down- steps
a) and b) said process comprises:          stream of the induction oven
(21), upstream of f) a preliminary reduction of the thickness In   the
latterthere being provided a shear cutting de- a situation of liquid core
of the casting product  vice (17). immediately under the mould; and
45 g) a further reduction of thickness upon soli-  7. A plant according to
any of claims 3-6, further dification of casting in a first stage of
rolling  comprising atleasta discaling device (19, 25). re- at temperatures
higher than [err] until val-    spectively upstream of the first rolling
stage (15) ues of 10-30 mm.                                 and downstream
of said induction oven (21). 50 2. A process according to claim 1 further
compris-  8. A plant according to any of claims 3-7, further ing one or
more of the following steps:             comprising at least an additional
induction oven I) coiling and subsequent uncoiling of the strip
intermediate between two subsequent rolling immediately after the induction
heating, upon    stands (27). cutting the strip immediately after the first
55 rolling stage; 11) at least one discaling step;              Patentanspr
ache iii) additional heating between two further stages of hot-rolling.
1. Verfahren zur Herstellung von Stahlbandcoils mit 4    
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type, i.e. with six rolls mounted in  3. A plant for obtaining steel strip
coils, having char- vertical. The  passesofcold-rolingmayhoweverbe
acteristics of cold-rolled product directly ob- more than one, but all in
series when providing a mul-   tained in a hot-rolling line, comprising:
tiplicity of stands side by side contrarytothemethod      a)a mould (10)
for continuouscasting of flat of providing for a multiplicity of subsequent
passes in    products (1) with a subsequent arc-shaped the same stands, as
according to the conventional          guide roller path (11); technology
of cold-rolling.                                b) a device (21) for
induction heating and ho- Finally the cold-rolled strip, with a thickness
of     mogeneization of temperature along the less than 1 mm, ready for use
as it shows the tipical  10  cross-section of the flat product (1);
microcrystalline features of a cold-rolled product         c) at least one
additional rolling stand (27); such as a homogeneous distribution of
grains, Is   d) an apparatus (29) for cooling and control- wound on afinal
coiler 33. The lowerlimitofthethick-       ling the temperature of
product(1) until under ness that can be obtained in this way will be only
dic-    point [err] immediately downstream of the last tated by the nip of
the cold-rolling stands 31, as well  15  hot-rolling stand (27); as their
precision, not certainly by problems of mate-     e) one or more
cold-rolling (31); and rial hardening or anyhow deriving from its
metallurg-     f) a final coller (33) for winding the strip in a ical
structure.                                        coil (1), characterized
by a first reduction device (13, 15) 20      for reducing thickness of the
flat product in the Claims
curved path In a condition of liquid core and/or Immediately thereafter
upon solidification of the 1. A process for obtaining steel strip coils,
having    product (1). characteristics of cold-rolled product, being di-
rectly obtained in hot-rolling line, comprising the   25  4. A plant
according to claim 3, characterized In that steps of:
said cooling apparatus (29) is a water cooling de- a) continuous casting at
a thickness of less      vice provided with a temperature detector with
than 100 mm;                                      feed-back for automatic
controlling of the cooling b) induction reheating up to a temperature as
water feeding valves. homogeneous as possible of about [err];    30 c)
subjecting the flat product to a further   5. Aplantaccording to claim 3
or4, characterized in stage of hot-rolling In the austenitic region;
that the range of variation of the temperatures at d) bringing the
temperature of the product       the exit of said cooling apparatus (29) is
between from the hot-rolling stage, still above point     250 and [err],
with a deviation of more or less [err], to prefixable values lower than
said point  35  [err] from the prefixed value at the inside of said [err],
preferably in the range between 600 and      range according to the quality
of steel, the feed- [err]; and                                        ing
speed and the product (1) thickness. e) one or more cold-rolling steps In
series, with final coiling of the strip-shaped product  6. A plant
according to any of claims 3-5 further obtained,
40       comprising a device (23) for winding and subse- characterized by
the fact that between said       quently unwinding the strip immediately
down- steps a) and b) said process comprises:           stream of the
induction oven (21), upstream of f) a preliminary reduction of the
thickness in   the latter there being provided a shear cutting de-
asituation of liquid core of the casting product  vice (17). immediately
under the mould; and                   45 g) a further reduction of
thickness upon soli-  7. A plant according to any of claims 3-6, further
dification of casting in a first stage of rolling  comprising
atleastadiscaling device (19, 25), re- at temperatures higher than [err]
until val-    spectively upstream of the first rolling stage (15) ues of
10-30 mm.                                  and downstream of said induction
oven (21). 50 2. A process according to clalm 1, further compris-  8. A
plant according to any of claims 3-7, further ing one or more of the
following steps:              comprising at least an additional induction
oven i) coiling and subsequent uncoiling ofthe strip  intermediate between
two subsequent rolling immediately after the induction heating, upon
stands (27). cutting the strip immediately after the first  55 rolling
stage; ii) at least one discaling step;              Patentansprche iii)
additional heating between two further stages of hot-rolling.
1. VerfahrenzurHerstellungvonStahlbandodilsmit 4    
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Kaltwalzelgenschaften direkt In einerWarmwalz-    gekennzelchnet durch,
strage, mit den Verfahrensschritten:              mine orste
Reduziervorrichtung (13, 15) zum Re- a) kontinuierliches GleBen mit ehner
Dicke                   ke des flachen Produktes In el- von weniger als 100
mm                  6      ner Kurvenbahn im Zustand mit sinem flussigen bj
Wiedererwarmen durch Induktbon so ho-       Kern undloder unmittelbardanach
nach Verfesti- -   .     mogen wie moglich bis auf etwa  1100C,        gung
des Produkbes (1). c) erneutes Warmwalzen des flachen Produk- tea Im
auwenitischen Bereich;               4. Anlage nach Anspruch 3, dadurch
gekennzelch- d) AbkOihlen  des Produktos aus der  10        net, daI das
KlChigerat (29) mine Wasserkfhivor- Warmwalzstufe mit einer Temperatur
Ober-       richtung Ist, die mit einem Temperaturdetaktor halb des Punktes
Ara auf vorelnstellbare Wer-  mit einer R(Ickkoppelung zur automatischen
Re- :       te unterhalb des Punktes Ar3, vorzugsweise      golung der
Kuhlwasser-EinlaBventile ausgerO- Im Berelch zwischen 600 und 2500 C; und
stet ist. -) einmallges oder mehrmaliges Kaltwalzen   15 in Relhe mit
abschllelendem Aufwickeln des  5. Anlage nachAnspruch 3oder4, dadurch
gekenn- bandRSrmigen Produktes,                        zeichnet, daB der
Temperaturschwankungsbe- gekennzelchnet dadurch, daB die Verfahrens-
relch am Ausgang des KOhigerites zwischen schritte a) und b) darfiber
hinaus beinhalten:    2500 und 6000 mit elner Abweichung von mehr f) esine
vorliuflge lReduzierung der Dicke In el-  20  oder weniger 100 C von dem
festgelegten Wart ner Situation, in der ein fliOssiger Kern des  innerhalb
dieses Bereiches liegt, entsprechend Guastackes vorilegt, dIrekt unter der
Gul-     der Qualitit des Stahis, der Zufuhrgeschwindig- form, und
keit und der Produktdicke. g) elne weitere Reduzierung der Dicke nach
Verfestigung des GufistOckes In einer ersten   25  6. Anlage nach elnem der
Ansprflche 3 bis 5, mit ei- Waizatufb bel Temperaturen hoher als 11000
ner Vorrichtung (23) zum Aufwickein und nach- C b.a auf Werts von 10-30 mm.
folgendem Abwickeln des Bandes unmittelbar nach dern Induktionsofen (21),
vor dem mine 2. Verfahren nach Anspruch 1, mt welterhin einem
Scherschneidvorrichtung (17) angeordnet Ist. oder mehreren folgenden
Verfahrensschritten:    30 . .....      1) Aufwickeln und nachfoigendes
Abwickeln    7. Vorrichtung nach einem der AnaprOche 3 bis 6, 41hn-.-:'  a
des Bandes direkt nach der InduktlonserwAr-  mit wenigstens einer
Vorrichtung (19, 25) zum mung nach dem Schnelden des Bandesdirekt
Entfernen von Zunder vor dern ersten Walzge- nach der ersten Walzstufe,
rOst (15) bzw. hinter dem Induktionsofen (21). II) wenigstens einmallges
Entfernen von Zun-  35 ......... ...  der,
8. Vorrichtung nach einem der AnsprOche 3 bis 7, Dii) zusatziches Erwarmen
zwlschen zwel        mit wenigstens einem induktionsofen zwlschen .--;--
-  Warmwalzatufen.                                zwel aufelnanderfolgenden
WalzgerOsten. 3. Anlage zur Herstellung von Stahlbandcoils mt  40
Kaltwalzeigenschaftbn direki in elnerWarmwalz-  Revendlcatlons strafe mit:
-           a) elner Gullform (10) zum kontinulerilchen  1. Proced6 do
production de bobines de feuilles - -  -   GielBen eines flachen Produktes
(1) mit einer    d'acier posshdant les caracteristiques d'un pro-
nachfolgenden bogenformigen FOhrungs-  45      duit lamin6 A froid, et
directement obtenues d'un walzbahn (11),
train de laminage A chaud, comprenant les eta- b) elner Vorrichtung (21)
zur Induktlonser-    pes sulvantes: warmung und VergielchmAligung der
Tempe-          a) une coul6econtinue avecune 6paisseurin- ratur entlang
des Querachnitts des flachen       f6rieure A 100 mm; Produktis (1),
60         b) un r6chauffage par induction jusqu a une c) wenigstens elnem
zusatzlichen Wakzge-          temperature aussi homogene quo possible
irust,                                            d'environ 1100 OC; d)
elnem Getat (29) zum Abkfhlen und Re-          c) soumettre ensuite le
produitplatb une op6- -  dgelderTemperaturdes Produktma (1) bis un-
ration de lamminage A chaud dans la phase terhalb des Punktbs Ar3
unmittelbar hinter  6s    austenitique; derm letzten Warmwalzgerdsets (27),
d) porter la temp6rature du produit de la pha- e) elner oder mehreren
Kaftwalzen (31), und       se de laminage A chaud, encore au-dessus du f)
olner abschilegenden Wickelmaschine (33)       pointArs, A des valours
pouvantetrefix6es au mzum Auiwickeln des Bandes zu elner Rolle (1),
prealable, inf6rieures audit point Ar3, de prefb- 7-li:', - ', ---    :: 
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dans la plage de 600 a 250 QC; et        mentation en eau de
refroidlesement. --e) unb ou plusieurs etapes successives de la- ' minagu
afroid, avec bobinage final du produit  5  Installation sdlon la
revendicatbon 3 ou la reven- oen feul l~e ainsi obbenu,             5
dcation 4, caracterisee on ce quo la plage de va- -caracterisen co quo,
entre lesdtes      riation de temprature en sortie dudt dispositif - . -
etapes a) et b), lodit procede comprend         de refroidissement (29) so
situe entre 250 et 600 --  une premiere reduction d'opaissucr lorsque  C,
avec un ecartde plus ou moins 10 C par rap- -- i   -  le coe redu produitln
decoulesnoreu  flui-port A la valour de consigne dans ladito plage, en
leoor du prodult deo oul~s est oncore flul- de, immodiatement sous is
creuset de cou-  10  fonction de la nuanco d'acier, de la vitesse du 16o ;
et                                      train et de 1'6paisseur du produit
(1). g) uno soconde reduction d'epalsseur, lors de - ..--   la
solidificatlon du prodult doecoul6o dans uno  6. Installation selon l'una
quelconque dos revendi- -;   -    premlere phase de laminage A des tempera-
catlons 3 A 5, comportant en outre un dispositif tures superieures a 1100
'Cj Jusqu'a des va-  15  (23) d'enroulage puls de deroulage de la feuille
lours de 10 A 30 mm.                           immediatement on aval du
four A induction (21), un equlpement de cisaille (17) etant prevu en 2
Proced6 selon ia revondicatlon 1, comportant en   amont de co dernler.
outre une ou plusleurs dos etapes sulvantes i) un onroulage sulvi d'un
deroulage de la  20  7. Installation salon l'une quelconque des revendi-
foullie immedlatement apres lI chauffage par   cations 3 a 6, comportant en
outre au molns un Induction, on ooupant la feulile Immedlate-    equlpement
de decalaminage (19, 25), respecti- -' - 7        ment apres la premlbre
etape de laminage       vement on amont de la premibre phase de lami- -i)
au moWs une etape de decalaminage;         nags (15) et on aval dudit four
A Induction (21). ill) un chauffage complbimentalre entre deux  25 autres
etapes de laminage a chaud.         8. Installation solon l'une quelconque
des revendi- cations 3 A 7, comportant en outre au moins un -   - .3.
Installation de production de bobInes de feuliles  four A Induction
supplementaire intercale entre d'acler possedant les caracteristiques d'un
pro-  deux cagos de laminoir succossives (27). duit lamine a frold, et
directement obtenues sur  30 un train de laminage A chaud, comprenant: .';-
ii*' .t"''a) une lingotire (10) pour la coulee en contl- nu de prodults
plats (1) avocune sortle en aro de cercie (11) avec rouleaux de guldage; b)
un 6quipement (21) pour la chauffage a in-  35 duction et l'homogeneisation
de la tompera- ture dans Ia section transversale du prodult plat(1); c) au
moins une cage de laminoir supplemen- tairo(27);
40 d) un dispositlif (29) pour le refroidissement et le controls de la
tomperature du prodult (1) jusqu'en dessous du pointArs immediatement en
aval de la dernibre cage du laminoir A chaud (27);
45 -) au molns un laminage A frold (31); et f)- une bobineuse finale (33)
pour enrouler la feullle en bobine (1'), caracterisee par un premier
equlpement de reduction (13, 15) pour reduire r'paisseur du   5o produit
plat dans Ia section curviligne, lorsque Is coeur est encore fluide etlou
immediatement aprbs, A la solidification du produit (1). 4. Installation
solon la revendlcation 3, caractefisee  65 en ce quo ledUt dispositif de
ref roldissement (29) -          oa -   est un duspositif de
refroidisseflent par eau dote d'un detecteur de temperature avec
retroaction pour la commande automatique des vannes dall- 6    


