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(57) Claim

1, a method for continuous manufacture of steel
strip of steel sheet according to the circular-arc 
continuous casting process with horizontal direction of 
run-out of manufactured flat product,, which is 
characterised by the following phases:

a) deforming of the flat product after 
solidification throughout of the strip, in a first 
deforming stage at temperatures higher than 1100°C,

b) inductive re-heating to a temperature of 
approximately U00°C with the best possible temperature 
equalisation over the complete cross-section of the flat 
product,

c) deforming of the flat product in at least one 
additional deforming stage at rolling rates appropriate to 
the relevant reduction in thickness per pass.

6. The method according to any one of the preceding
claims, inclusive of the following additional stages:

adjustment of the deforming stages after the
.. ./2
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run-through of a starting-up billet which is provided by 
the casting process;

cutting-off the starting-up billet immediately 
before the spooling of the strip or before the stacking of 
the sheets;

differentiated heat regulation in successive 
stages/zones after the run-through of the starting-up 
billet.
7. a plant for implementation of the method
according to claim 1, characterized in that the following 
named plant components are arranged in the sequence 
indicated:

a) an ingot mould for continuous casting of flat 
products with a following guiding framework in the form of 
a circular arc,

b) a first deforming device for deforming of the 
flat products in the guiding framework and/or immediately 
following it,

c) a device for inductive heating and for 
temperature equalisation over the entire cross-section of 
the flat product,

d) at least one additional roller stand, and
e) a cutting-off device.

12. The plant according to claim 7, characterized in
that there is a device for cutting-off the rolled strip, a 
cooling device, a straightening roller and a device for 
stacking the cut-off sheets located at the end of said 
plant.
15. The plant according to claim 11, characterized in
that it is provided with

an additional device for adjustment of the 
run-through cross-section between the rollers of the 
deforming device and the subsequent roller stands to make 
possible the run-through of the starting-up billet located 
at the leading edge of cast billet and, immediately 
following its run-through, to adjust the cross-section back 
again to the normal run-through value for the deforming 
operations

devices for successive regulation of the
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individual heating stages of the inductive heating device 
immediately after the run-through of the starting-up billet 
and

a device also utilised for cutting-off the 
starting-up billet from the rolled strip.
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Veroffcntlicht
Mit intemationalem Recherchenberichl.

(54)Title: PROCESS FOR CONTINUOUS PRODUCTION OF STEEL STRIP OR STEEL SHEET FROM FLAT PRO
DUCTS MADE BY THE CIRCULAR-ARC TYPE CONTINUOUS CASTING PROCESS

(54) Bezeichnung: VERFAHREN ZUR KONTINUIERLICHEN HERSTELLUNG VON BANDSTAHL ODER STAHL
BLECH AUS NACH DEM BOGENSTRANGGIESSVERFAHREN HERGESTELLTEN FLACHPRO- 
DUKTEN 1

(57) Abstract

In a process for continuous production of steel strip or steel sheet, the flat product from the circular arc-type continuous 
casting plant is deformed, inductively reheated and further deformed in at least one deformation stage at roll speeds correspond
ing to the relevant reduction in roll pass. The invention also concerns a plant for implementing the process.

(57) Zusammenfassung

Die Erfmdung betrifft ein Verfahren zur kontinuierlichen Herstellung yon Bandstahl Oder Stahlblech, wobei zunachst das 
Flachprodukt, das aus der BogenstranggieSaniage kommt, verformt wird, dann schlieBt ein induktives Wiederaufheizen an und 
anschlieKend erfolgt eine weitere Verformung in mindestens einer Verformungstufe bei Walzgeschwindigkeiten entspreChend der 
jeweiligen Stichabnahme. Die Erfindung betrifft dariiber hinaus auch eine Anlage zur Durchfiihrung des Verfahrens.
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Method and equipment for continuous manufacture of steel strip
or steel sheet according to the continuous casting process

The present invention relates to a method for continuous 
manufacture of steel strip or steel sheet according to the 
circular-arc continuous casting process with horizontal direction 
of run-out of the manufactured flat products.

In the steel industry, whether because of a general tendency, or 
with the objective of overcoming crises which, in recent years 
have confronted the operators of antiquated plants, there is an 
urgent necessity to decrease investment and operating costs, with 
the simultaneous improvement of product quality and augmentation 
of flexibility in relation to the quantity mass-produced 
articles, namely the so-called "coils" and steel sheets. Along 
with the modernisation of existing steel works and the planning 
and implementation of new steel works with the aid of new 
technological concepts and equipment, there is also striving for 
increased productivity and economical advantage with simultaneous 
improvement of product quality as well as greater degrees of 
freedom in the "size of article" manufactured as the end product 
for the purpose of achieving the optimal distribution range for 
the possibilities of application.

One of the new technologies, which is being actively developed 
at the present time, with respect to the actual demands made on 
steel production, relates to the processing stages between the 
melting of the steel and the spooling of steel strip in the form 
of rolls or "coils", and the stacking of steel sheet, and this 
encompasses the casting of thin plate slabs with thickness close 
to that of the final dimension, which can then be processed, 
with very few subsequent passes or deforming stages, to yield the 
desired end product. This has led to very noteworthy improvements 
in the continuous strip casting technique, especially in relation 
to the construction of the ingot moulds, as well as the 
corresponding dip casting, and also to improvements in the 
construction of the roller stands and rolling train, with the



objective of achieving the desired deformation with the least 
possible number of passes.

There are plants for the manufacture of steel strip, even though 
they are designated as "pilot plants", which have become known 
in which thin plate slabs, having a thickness of approximately 
50 millimetres, are produced by the continuous strip casting 
process, in contrast to the conventional slab ingots with thick
nesses in the range from 150 to 320 millimetres. In this 
connection, these thin plate slabs pass through the successive 
rolling-/processing-stages in various different ways; the end 
product being steel strip having a thickness of only a few 
millimetres. It has been proposed that the actual cast plate 
slabs, immediately after intermediate heating in a furnace, 
should be rolled out, for example in a tandem train with six 
roller stands. Because the casting speed cannot be much faster 
than approximately 5 metres/minute, the resultant rolling speed 
at the last roller stand of the rolling train is too slow to 
maintain the required final rolling temperature of at least 
865 °C. This means that the strip, between successive rolling 
stages, undergoes excessive cooling, because the speed of entry 
into the rolling train is identical with the casting speed. 
Digressions have therefore been made from this method because, 
even with heat-conserving protective devices and heated rollers, 
the problem cannot be solved economically, owing to the fact that 
such measures result in substantial increases in investment and 
operating costs.

Another proposed solution provides for cutting-off the strip 
upstream of a heating furnace in which the heat treatment 
(equalisation of temperature) of the strip is undertaken over its 
complete cross-section. Said furnace can be a gas-heated roller 
furnace in which the temperature can be adjusted to approximately 
1100 °C at the point of exit from the furnace, independently of 
the casting speed being taken into consideration, thus providing 
the optimal temperature for the subsequent rolling process. The 
strip is cut into standard lengths which, for a specified coil
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weight, can be approximately 50 metres for example. This requires 
a corresponding furnace length of approximately 150 metres when 
the necessary buffering effect is taken into account.

When the rolling train is uncoupled from the actual casting 
5 procedure, the rolling out of the thin plate slabs, or "strip 

precursors", can be carried out at higher speeds and therefore 
there need not be any anxiety about the temperature falling below 
the lowest admissible temperature for the final rolling stage.
Associated with the excessive length of the furnace - which is

10 approximately three times that of the cut-off strip lengths - 
there is also a very substantial increase in plant investment 
costs for the furnace which occupies a much greater amount of 
space than most steel works can allocate for this purpose.

In addition to this, the dimensions of the plant, and therewith
15 of the furnace, set limits to the length of the successive strips 

to be handled and as a result, to the final weight of the rolled- 
up material which, in its turn, limits the amount of freedom for 
exploitation in relation to the fabrication of coils having the 
greatest possible diameter. Correspondingly, in plants of this

20 type, the opportunity does not present itself to make use of 
still thinner caste plate slabs, even though this might become 
possible because of further developments of the continuous strip 
casting process. If an initial thickness of 25 millimetres is 
assumed - as has been done hypothetically already - instead of

25 50 millimetres, then it would be necessary to cut the strip up
into lengths of approximately 100 metres in order to achieve the 
same final weight of the rolled-up material. This would necess
itate the heat-treatment furnace having a length of the order of 
magnitude of approximately 300 metres, but this state of affairs

30 could not be arrived at practically and economically.

The objective of the present invention is the creation of a 
method of the type referred to initially as well as of an 
appropriate plant for implementation of this method, with which 
continuous steel strip can be manufactured from a flat product

’(
Ϊt

I-i
ϊ

e_



4

derived from a circular-arc continuous strip casting process, 
without the drawback of the afore-mentioned disadvantages.

In particular, cutting-off the strip between the casting process 
and at least the first rolling operation is to be avoided, where

5 the insertion of the cast strip into the first roller stand takes 
places at the same speed as that at which the material to be 
rolled leaves the circular-arc portion of the strip casting 
plant. The method is therefore to be carried out "in lire" with 
practically unlimited flexibility, so that it will be possible

10 to manufacture coils of any arbitrarily desired weight and 
desired length, or else to manufacture sheet, without the need 
for alteration to the dimensional parameters of the plant, 
because the cutting-off of the rolled-out strips is undertaken 
at least after the first rolling procedure or after carrying out

15 all the operational steps immediately before the spooling- or 
stacking-device.

This objective is achieved with the use of a method which is 
characterised by the following operational steps:

a) deforming of the flat product after solidification throughout
20 of the strip in a first deforming stage at temperatures higher

than 1100 °C,

b) inductive re-heating to a temperature of approximately 
1100 °C, with the best possible temperature equalisation over the 
complete cross-section of the flat product,

25 c) deforming of the flat product in at least one additional 
deforming stage at rolling rates appropriate to the relevant 
reduction in thickness per pass.

In the development of the method, it is proposed that the strip
should be spooled between the first and the successive deforming

30 stage. The rolled-out strip can be spooled, depending upon the
desired weight of the roll, following on the deforming of the

1
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flat product or after the cutting-off of the rolled-out strip, 
following on the deforming of the flat product, into prescribed 
lengths for stacking up into packets of steel sheets, optionally 
after cooling and straightening. Thus, the flat product is first- 
of-all picked up in a first roller stand at the initial speed of 
the product coming from the circular-arc continuous casting 
process and it then passes th/.'ough the successive rolling stages 
at speeds which are appropriate to the deformation in the 
individual reduction in thickness per pass. The rolled-out strip 
obtained in this manner is subsequently either spooled and, after 
the desired coil weight has been reached, it is cut-off or else 
the strip is subdivided into desired lengths and stacked up as 
sheets. A fundamental aspect of the present invention is the 
inductive re-heating of the flat product, after de-scaling, to 
temperatures of approximately 1100 °C with the best possible 
equalisation of temperature because in this way it is possible 
to counteract too much cooling of the strip in a favourable 
manner.

on embodiment
In furthor development of the invention, provision is made for 
one or more stages of the inductive intermediate re-heating of 
the flat product to be effected between the deforming stages 
referred to. Too much cooling of the rolled material is 
counteracted between these intermediate re-heatings, so that the 
required rolling temperature can be adjusted in such a manner 
chat, in the final deforming stage, the temperature does not fall 
below the admissible lower limit of 860 °C.

According fcto a-notfeoi?· propooal for the invention, the following 
additional steps are provided:

- adjustment of the deforming stages after the run-through of a 
starting-up billet which is provided by the casting process;

- cutting-off the starting-up billet immediately before the 
spooling of the strip or before the stacking of the sheets;
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- differentiated heat regulation in successive stages/zones after 
the run-through of the starting-up billet.

The starting-up billet, after the run-through the roller stand, 
can be cut off with the same equipment which is already present

5 anyway for subdivision of the rolled strips, or else it can be 
cut off by an additional cutting device following the first 
deforming stage.

The plant for implementation of the method in accordance with the 
present invention is characterised by the following named plant

10 components arranged in the sequence indicated:

a) an ingot mould for continuous casting of flat products with 
a following guiding framework in the form of a circular arc,

b) a first deforming device for deforming of the flat products 
in the guiding framework and/or immediately following it,

15 c) a device for inductive heating and for temperature equalis
ation over the entire cross-section of the flat product,

d) at least one additional roller stand and

e) a cutting-off device.

The cutting-off device can be located after the first deforming 
20 device and, between the first deforming device and the additional 

deforming device, there can be a device, located before the 
cutting-off device, for spooling and un-spooling the flat 
product. Preferably, the device for spooling and un-spooling the 
flat product is located after the device for inductive heating

25 and before the additional deforming device.

As an alternative in accordance with the present invention for 
this plant there is either a device for cutting-off the rolled 
strip and at least one winch for spooling located downstream, or

ί i
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else a device for cutting-off the rolled strip, a cooling device, 
a straightening machine and a device for stacking the cut-off 
sheets.

ero'tjedXmerA
In a further^ovolopmon-t of the invention, the plant additionally 

5 includes at least one device for inductive heating for intermed
iate heating between the additional roller stands.

It is most favourable for each of these devices to be provided 
with heating stages which can be regulated separately.

In accordance with one configuration of the invention, the plant
10 is additionally provided with devices for adjustment of the run- 

through cross-section between the rollers of the first deforming 
device and the subsequent roller stands, in order to make 
possible the run-through of the starting-up billet located at the 
leading edge of cast billet and, immediately following its run-

15 through, to adjust the cross-section back again to the normal 
run-through value. There are devices for the successive 
regulation of the individual heating stages of the furnace 
immediately after the run-through of the starting-up billet, in 
which case the device for cutting-off the starting-up billet is

20 the same as that which is also utilised for cutting the rolled 
strip, namely the cutting-off device located in the end section 
of the plant.

embodiment
According to another /proposal for the invention, the device 
utilised for cutting-off the starting-up billet is the one coming

25 after the first deforming stage.

An example of embodiment of the invention will now be described 
in greater detail with reference to the accompanying drawings in 
which:

Fig. 1 is a diagrammatic representation of part of the plant in
30 accordance with the present invention,
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I Fig. 2 is a diagram showing a graph of the temperature changes
I in the steel strip during the rolling process and

I Fig. 3 is a modified form of embodiment of the invention.

Fig. 1 is a rough diagrammatic representation of the production

I
 5 plant in accordance with the present invention used as the basis

for the description of the method. Starting from an ingot mould 
1, the flat product 2 is obtained. The flat product 2 which is 
conveyed on conventional support rollers passes from the original 
vertical direction through the circular arc into the horizontal

10 direction. After solidification throughout its mass, namely at 
the end of the circular-arc pathway, the flat product, in 
accordance with the present invention, passes through a first 
deforming stage 3 in which its thickness is reduced, for example, 
to a maximum of 25 millimetres. The deforming stage 3 can 

15 comprise one or several rolling devices, preferably in a four- 
high stand arrangement.

A furnace 5 is provided for temperature equalisation and this 
furnace is furnished with inductive heating equipment. In this 
furnace 5, temperature equalisation is effected throughout the

20 entire cross-section of the flat product 2, so that said product 
arrives at the first roller stand 6 of the additional deforming 
devices at a high-enough temperature.

If too low a run-in speed, corresponding to that at the exit from 
the circular-arc pathway, leads to a substantial decrease in 

25 temperature which results in an insufficiently-high deforming 
temperature at the second roller stand 7 of the additional 
deforming device then, if necessary, additional intermediate 
heating can be provided in the form of an induction furnace 8 
between the roller stands 6 and 7. This furnace 8 can be shorter 

30 than the preceding furnace 5. However, the second induction 
furnace 8 is only necessary if the furnace 5 is not adequate to 
establish the appropriate temperature gradient along the entire 
length of the additional deforming equipment, which consists of

i
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the three roller stands 6, 7 and 9, during the deforming
operations, in such a manner that, at the time of run-in to the 
last roller stand 9, the temperature lies within the range of an 
order of magnitude which is adequate for good deforming. At the

5 point of exit from the last roller stand 9, the flat product 2, 
which has now become the rolled strip 2', will have the desired 
thickness.

The method finishes with either the spooling of the rolled strip 
2' on the winch 11 after it has been cut-off at 10 when the

10 desired weight for the "coil" has been reached, or else the strip 
2' is cut into desired lengths with subsequent stacking of the 
sheets by a stacking device at 14 as shown diagrammatically in 
Fig. 2.

Without the need for additional cutting-off devices, the
15 equipment 10 for cutting-off the strip at the commencement of the 

working cycle can also be utilised for cutting-off the starting- 
up billet (not depicted here) which, after the run-through in the 
switched-off induction furnace 5 and the successive roller stands 
6, 7 and 9 of the deforming equipment - as well as the optionally

20 provided, and likewise switched-off intermediate heating device 
8 - can be separated and removed. Appropriate adjustment devices 
are provided with which the normal deforming gap between rollers 
can be re-established after the starting-up billet has passed 
through. Furthermore, the heating equipment 5 preferably

25 comprises independent heating zones, so that, starting from the 
switched-off condition of the furnace, the furnace zones through 
which the starting-up billet is currently passing can be 
successively switched-on for the re-heating process.

Fig. 2 is a diagrammatic representation of the individual
30 portions of a plant in accordance with Fig. 1 (with the same

reference numbers) showing the temperature gradient of the flat
product 2 up to the exit of the strip 2' from the final roller
stand 9. A Table is presented below the graph, corresponding to
certain portions of the plant and the associated portions of the
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metal strip which gives the speeds of travel and the correspond
ing thicknesses of the rolled strip. It is understandable that, 
for different thicknesses and speeds, the temperature gradient 
would also be different.

It can be seer, from Fig. 2 that the flat product 2, derived from 
the casting-rolling process, when leaving the first deforming 
stage 3, has a temperature of 1075 °C which falls to 1049 °C on 
the way to the de-scaling device 4. The temperature then falls 
abruptly to 969 °C because of the water jets under pressure used 
for the de-scaling followed by gradual cooling to 934 0C by the 
time the furnace 5 is reached.

In the inductive heating furnace 5, the temperature increases to 
1134 °C, with temperature equalisation throughout the entire 
cross-section of the flat product. This falls to a temperature 
of 1104 °C by the time the roller stand 6 is reached and 
decreases further to 1063 °C, owing to contact with the rollers 
in the stand, at the point of exit from them. In the case 
illustrated, the partly-rolled strip falls to a temperature of 
1 020 0 C by the time it reaches the intermediate induction furnace 
8 in which it is re-heated to 1120 °C. At the point of take up 
by the second roller stand 7, the temperature of the strip has 
fallen to 1090 °C and, at the point of entry into the third and 
final roller stand 9, the temperature is only 988 °C. This 
temperature is high enough for the final rolling stage and, when 
the temperature has fallen still further to 953 °C at the point 
of exit from said roller stand 9, the rolled strip 2' cools down 
still more and is cut into desired lengths at 10 and stacked at 
14 or else spooled as depicted at 11 in Fig. 1.

With regard to the speed of travel, in the example of embodiment 
depicted, this is 0.08 metres/second or 4.8 metres/minute on 
leaving the first deforming stage 3. This corresponds to the 
intake speed on entry into the roller stand 6 at the start of the 
additional rolling equipment, where the thickness of the flat 
product is still 25 millimetres, but it is there decreased from



25 to 12.3 millimetres. The intake speed on entry into the 
roller stand 7 is 10.2 metres/minute, where the thickness of the 
flat product is reduced to 6.2 millimetres. In the final roller 
stand 9, the intake speed is 19.8 metres/minute, and the strip 
leaves the final roller stand at a speed of 30.6 metres/minute 
with a finished thickness of 4.05 millimetres.

From the foregoing description of an example of embodiment, 
which, in principle, can be transformed to handle any other strip 
cross-section, it is apparent that the re-heating operation which 
precedes the first roller stand of the additional rolling 
equipment, and the optional intermediate re-heating operation, 
which takes place between this first and subsequent roller 
stands, can be adjusted in such a manner that a re-heating of the 
flat product or rolled strip to a temperature of approximately 
1100 °C takes place and the temperature can be kept at such a 
level that the final rolling temperature in the final rolling 
stand does not fall below the admissible lower limit of 860 °C.

In the modified form of embodiment depicted in Fig. 3, a spooling 
and un-spooling device 12 is utilised. As shown in the drawing, 
in this case the spooling and un-spooling device is installed 
downstream of the induction furnace 5. This arrangement is 
complemented by the de-scaling device 4. The spooling and 
un-spooling device 12 has flat material wound onto it until the 
desired coil size is reached. After the spooled strip has been 
transferred to the un-spooling location (shown at the right of 
12 in the drawing), the flat material is forwarded for further 
processing to the additional deforming equipment which consists 
of one or more roller stands 6, 7 and 9. If necessary, there can 
be an additional induction furnace 8 installed between the roller 
stands of the additional deforming equipment. The finished roll 
is produced <at 11, for example on a down-coiler.

Naturally, all the parameters of the production plant can be 
mutually influenced by the appropriate adjustment of the casting 
speed, the rolling speeds and the extent of deforma tio.i required.
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The foregoing description of the invention elaborates upon the 

. method as well as the production plant required for its imple
mentation, which comprises continuous casting and final rolling 
of the starting product with low expenditure of energy and at low

5 installation cost. It has been established that the heating 
capacity required for the inductive re-heating does not exceed 
the upper limit of approximately 8 MW which, for a steel-works 
of a corresponding order of magnitude, can be regarded as 
fundamentally economical.

10 The described and illustrated concept of the method proposed by 
the invention and Lhe production plant required for its 
implementation can be varied within the limits of the objective 
set for the invention and, in particular, the re-heating device 
located before the rolling train or between the roller stands can

15 be replaced by other than the induction furnaces referred to and 
thus, for example, furnaces operated with laser techniques, 
irradiation furnaces, and so forth, can be utilised.

e_
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A method for continuous manufacture of steel 
strip of steel sheet according to the circular-arc 
continuous casting process with horizontal direction of 
run-out of manufactured flat product, which is 
characterised by the following phases:

a) deforming of the flat product after 
solidification throughout of the strip, in a first 
deforming stage at temperatures higher than 1100°C,

b) inductive re-heating to a temperature of 
approximately 1100°C with the best possible temperature 
equalisation over the complete cross-section of the flat 
product,

c) deforming of the flat product in at least one 
additional deforming stage at rolling rates appropriate to 
the relevant reduction in thickness per pass.
2. The method according to claim 1, characterised in 
that there is spooling of the strip between the first and 
successive deforming procedures.
3. The method according to claim 1, characterised in 
that the rolled-out strip is spooled, depending upon the 
desired weight of the roll, following on the deforming of 
the flat product.
4. The method according to claim 1, characterised in 
that, following the deforming of the flat product, the 
rolled-out strip is cut-off into prescribed lengths and 
stacked in packets of steel sheets.
5. The method according to claims 1 to 4,
characterised in that there is/are one, or more, stage(s) 
of intermediate inductive re-heating of the flat product 
between additional deforming stages.
6. The method acc^rHing to any one of the preceding 
claims, inclusive of the following additional stages:

adjustment of the deforming stages after the 
run-through of a starting-up billet which is provided by 
the casting process;
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cutting-off the starting-up billet immediately 

before the spooling of the strip or before the stacking of 
the sheets;

differentiated heat regulation in successive 
stages/zones after the run-through of the starting-up 
billet.
7 . A plant for implementation of the method
according to claim 1, characterized in that the following 
named plant components are arranged in the sequence 
indicated:

a) an ingot mould for continuous casting of flat 
products with a following guiding framework in the form of 
a circular arc,

I b) a first deforming device for deforming of the
*.··* flat products in the guiding framework and/or immediately
ί’ίί. following it,• · :• j; c) a device for inductive heating and for

temperature equalisation over the entire cross-section of 
.· the flat product,

d) at least one additional roller stand, and• · · ; ■·.: e) a cutting-off device.
8. The plant according to claim 7, characterized in
that the cutting-off device is located after the first 
deforming device.

·.··, 9. The plant according to claims 7 and 8,
characterized in that, between the first deforming device

’ ’ and the additional deforming device there is a device
located before the cutting-off device for spooling and 
un-spooling the flat product.
10. The plant according to claim 9, characterised in 
that the device for spooling and un-spooling the flat 
product is located after the device for inductive heating 
and before the additional deforming device.
11. The plant according to claim 7, characterised in 
that there is a device for cutting-off the rolled strip and 
at least one winch for spooling the strip.
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12. The plant according to claim 7, characterized in 
that there is a device for cutting-off the rolled strip, a 
cooling device, a straightening roller and a device for 
stacking the cut-off sheets located at the end of said 
plant.
13. The plant according to claim 7, characterised in 
that there is at least one additional inductive heating 
device for intermediate heating provided between the 
additional roller stands.
14. The plant according to claim 13, characterized in 
that each device for inductive heating has separate 
regulation of the individual heating stages.
15. The plant according to claim 11, characterized in 
that it is provided with

an additional device for adjustment of the 
run-through cross-section between the rollers of the 
deforming device and the subsequent roller stands to make 
possible the run-through of the starting-up billet located 
at the leading edge of cast billet and, immediately 
following its run-through, to adjust the cross-section back 
again to the normal run-through value for the deforming 
operations

devices for successive regulation of the 
individual heating stages of the inductive heating device 
immediately after the run-through of the starting-up billet 
and

a device also utilised for cutting-off the 
starting-up billet from the rolled strip.
16. The plant according to claim 8, characterised in 
that the device is utilised for cutting-off the starting-up 
billet.

DATED THIS 12th DAY OF March 1992

MANNESMANN AG AND GIOVANNI ARVEDI
By Their Patent Attorneys

GRIFFITH HACK & CO.
Fellows Institute of Patent
Attorneys of Australia
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