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(57) Abrégée/Abstract:

The aim of the invention Is to develop a hot rolling unit, comprising at least one continuous casting unit (1) with a post-arranged
furnace (4), followed by a roughing stand (5) and, over a strip edge guide, a soaking furnace (15) and finishing train, such that
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(57) Abrege(suite)/Abstract(continued):

downtime Is reduced to a minimum level and even during sald downtime, as well as In planned cases of withdrawal of pre-strip
material, the pre-strip (14), behind the roughing stand Iin the soaking furnace, can be separated off from the normal rolling cycle.
Said aim Is achieved, whereby the strip edge guide has a length of at least 4m, the soaking furnace has, or is preceded by, at least
one device for recognition of the strip edge position, the soaking furnace has a pivoting cover segment (30-32), a discharge device
(29) may be displaced at least alongside the soaking furnace, running in the longitudinal direction thereof and the devices for

determining the strip edge position have analytical units (14) and an emergency breaker device and/or a device for releasing
emergency cutters.
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(§7) Abstract: The aim of the invention is to develop a hot rolling unit, comprising at least one continuous casting unit (1) with a
w= post-arranged furnace (4), followed by a roughing stand (5) and, over a strip edge guide, a soaking turnace (15) and finishing train,
such that downtime is reduced to a minimum level and even during said downtime, as well as in planned cases of withdrawal of
pre-strip material, the pre-strip (14), behind the roughing stand in the soaking furnace, can be separated off from the normal rolling
QL cycle. Said aim is achieved, whereby the strip edge guide has a length of at least 4m, the soaking furnace has, or is preceded by,
€7, at least one device for recognition of the strip edge position, the soaking furnace has a pivoting cover segment (30-32), a discharge
‘; device (29) may be displaced at least alongside the soaking furnace, running in the longitudinal direction thereof and the devices
\& for determining the strip edge position have analytical units (14) and an emergency breaker device and/or a device for releasing
¢ emergency cutters.

T
e\
& (57) Zusammenfassung: Eine Warmwalzanlage, bestehend aus mindestens einer StranggieBanlage (1) mit nachgeordnetem Ofen
o (4), dem ein Vorwalzgeriist (5) und tiber einer Bandseitenfiihrung ein Tunnelofen (15) sowie eine Fertigstral3e folgen, soll so weiter-

gebildet werden, dal3 Storfalle a uf ein Mindestmal reduziert werden und sowohl im Stérfall als auch bei gewlinschter Entnahme von

a [Fortsetzung auf der ndchsten Seite]
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Vorbandmaterial das hinter dem Vorgeriist im Tunnelofen anstehende Vorband (16) aus dem normalen Walzgang ausgeschieden
werden kann. Dazu wird vorgeschlagen, dal3 die Bandseitenfiihrung eine Liange von mindestens 4 m aufweist, dal3 dem Tunnelofen
mindestens eine die Bandkantenlage erkennende Vorrichtung vor- bzw. zugeordnet ist, dal der Tunnelofen mindestens ein
aufschwenkbares Abdeckungssegment (30-32) aufweist, dall mindestens neben dem Tunnelofen eine sich in dessen Langsrichtung
richtung erstreckende Austragvorrichtung (29) verschiebbar ist und daB3 den die Bandkantenlagen ermittelnden Vorrichtungen
Auswertvorrichtungen (14) sowie eine Notschaltvorrichtung und/oder Notschnitte auslosende Vorrichtung zugeordnet ist.
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CONTINUQUS CASTING INSTALLATION FOLLOWED BY PFURNACES,
ROUGHING STANDS, AND A FINISHING TRAIN
The invention concerns a hot rolling mill, which consists of
at least one continuous casting installation, followed by a
furnace, a roughing stand, and, via a strip edge guide, a roller-
hearth soaking furnace, as well as a finishing train.
A hot rolling mill of this type has basically proved

successful. However, 1t has been found that, in the event of a

disruption, whether as the result of problems with the stock or

problems with the equipment, the desired interventions to restore

normal operation cannot be carried out easily and especially not
quickly enough, which means that, in such a case, it becomes
necessary to discontinue the casting operation. The restarting
of the rolling process thus requires considerable extra time.

Furthermore, 1t may be desirable, either during a disruption

or during normal operation of the mill, to remove pre-strip

material.

Therefore, the object of the invention is to reduce
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disruptions to a minimum and, both in the case of a disruption
and in the case of the desired removal of pre-strip material, to
make 1t possible to remove from the normal rolling operation the
pre-strip that is lined up in the roller-hearth soaking furnace
after the roughing stand.

This object 1s achieved with the features of the invention
specified in Claim 1. The lengthened strip edge guide protects
the second furnace from damage by a saber-shaped course of the
pre-strip, and early detection is possible by observation of the
edges of the pre-strip. The pre-strip can be removed from the
second furnace through its swiveling cover. It is advantageous
for this cover to be subdivided in the longitudinal direction of
the second furnace, so that pre-strip to be removed can be
grasped not over 1its entire length, but rather only over a
partial length. Accordingly, a lateral discharging device and a
cut-to-length device that can be pushed into the furnace are
provided, which can be moved laterally alongside the furnace.
Especlally if a device that triggers an emergency stop device or

emergency cutters i1s assigned to the devices for determining the

slab edge position, when an overly strong saber effect is

detected, emergency cutting of the slabs or the pre-strips can be
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lnitlated before or 1n the furnace.

In one aspect, the present inventlon resides in a hot-

ﬁ

rolling plant, which consists of at least one continuous

casting 1nstallation, followed by a furnace, a roughing stand
and, via a strip edge guide, a roller-hearth soaking furnace,
as well as a finishing train, wherein the strip edge guilde has

a length of at least 4 m, that the roller-hearth soaking

furnace has or 1s preceded by at least one device for detecting

the position of the strip edge, that the roller-hearth soaking

furnace has at least one swiveling cover segment, that a

discharging device that extends 1n the longitudinal direction

—

of the roller-hearth socaking furnace can be moved at least

alongside the roller-hearth socaking furnace, and that
evaluation devices and a device that triggers an emergency
switch device and/or emergency cutters are assigned to the
devices that determine the positions of the strip edges.

The 1invention 1s explalned in detail below on the basis of

P

a description of an embodiment of the invention shown in the

drawings.

Figure 1 shows the rolling mill in a schematic side view.

Figure 2 shows a top view of the roughing stand, the
second roller-hearth scaking furnace with a roller table

connecting the stand and the roller-hearth soaking furnace, a

3



CA 02439103 2007-02-28

discharging device and cut-to-length device assigned to the

roller-hearth soaking furnace, and shears arranged after the

4

furnace and before the finishing train.

Figure 3 shows the flame-cutting machine provided as the

cut-to-length device in Figure 2 with the roller-hearth soaking

furnace shown 1n a sectional side view with the cover raised.

Figure 4 shows, 1n the same view as 1n Figure 3, the

discharging device of Figure 2 designed as a walking beam

conveyor.

)

Figure 5 shows a top view of the walking beam conveyor orf

F'igure 4.

gu—

Figure 1 shows a schematic perspective view of a hot-

rolling mill. A continuous casting installation 1 continuously

3a
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discharges a slab 2, which is cut into pleces of a preset maximum

length by shears 3. These cut slabs 7 are fed through a first

furnace 4 to a roughing stand 5. In the embodiment shown here,
the maximum thickness of the slabs is 80 mm, and the width can be
adjusted from 900 to 1,680 mm. The continuous slab 2 1s cut into

sections with a maximum length of 38 m.

Another set of shears 6 can be installed after the furnace
4. The slabs 7 then pass through a scale breaker 8 and a profile
measuring device 9. The latter makes 1t possible to detect
unsymmetrical profiles of the slabs 7 and, for example, by slight
vertical offsetting of the working rolls of the roughing stand 5,
to achieve constant lengthening of the slab 7 over its entire

width and thus essentially prevent saber formations.

The roughing stand 5 1s followed by a strip edge indicator
10, which can be designed as a camera. The interval between the
roughing stand 5 and the following second roller-hearth soaking
furnace 15 1s bridged by a transition roller table 11, which is
designed to be longer than has previously been customary, and
gulde rails 12 for the pre-strip 16 are installed in this zone.
These guide rails 12 are designed, for example, with a length of

4 m, which 1s considerably longer than has previously been
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customary, and they are adjusted in such a way, depending on the
width of the pre-strip 16, that they form a clear width of, for
example, 10 mm with the strip edge. This means that when the
pre-strip passes through in an orderly fashion, all wear is
avoided, although in the event of the formation of a saber or in
the event of lateral displacements of the pre-strip, higher
lateral forces can be exerted on the pre-strip than was usually
the case 1n the past, but the forces absorbed by the gulide rails
12 are smaller than with the shorter guide rails previously used.

After leaving the second roller-hearth soaking furnace 15,
the pre-strip 16 enters the finishing train, which comprises
stands 17 to 21, in which the pre-strip 16, which has already
been reduced, for example, to 35 mm, is further reduced to a
thickness of 20 mm to 1 mm. After this finish rolling, the strip
1S coiled by strip coilers 22 and 23.

Planned stock removal is carried out in the second roller-
hearth soaking furnace 15, and also if saber formation is too
lntense, the pre-strip 16 is cut here and 1mmediately removed, so

that there 1s practically no disruption of the operation, and the

casting of the continuous slabs 2 can be continued essentially

nonstop.
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It should again be noted that the profile of the slabs 7 is
determined by the profile measuring device 9, so that a uniformly
lengthened pre-strip without any tendency to curve 1s already
achieved by offsetting or unsymmetrical adjustment of the working
rolls of the roughing stand 5. This 1s already being monitored
before the pre-strip 16 enters the roller-hearth soaking furnace
15 by the strip edge indicator 10 as well as by the possible load
on the guide rails 12, which 1s determined by suitable sensors.
If a lateral drift or saber formation of the pre-strip 16 exiting
the roughing stand 5 1s detected by the strip edge indicator 10

and/or by the load on the guide rails 12, the measurement results

are fed to the evaluation unit 14, which can initiate the
operation of a cut-to-length device 13 before the pre-strip 16
even enters the second roller-hearth socaking furnace. Moreover,

several additional strip edge indicators are installed in the

second roller-hearth soaking furnace 15, so that a lateral drift
within the furnace can also be detected, and appropriate
emergency measures can be 1nitiated.

As Figure 2 shows, the second roller-hearth soaking furnace
15 1s divided 1into three furnace sectors 25 to 27. The covers of

these sectors are installed separately and independently of one
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another for dividing the pre-strip and/or for removing sections
of the pre-strip. In this regard, Figure 2 shows a cut-to-length
device 28 designed as a flame-cutting machine and a discharging
device 29 that acts by means of walking beams, both of which
devices can be moved along the length of the furnace on rails.
The division of the second roller-hearth soaking furnace 15
into three furnace sectors 25 to 27 and the division of the upper
part of the furnace 1nto three separately controllable and
swiveling cover segments 30 to 32 make it possible to swivel only
one of the cover segments 30 to 32 upward at one time and thus to
open the furnace only along this segment, so that the heat loss
and the energy consumption corresponding to this heat loss remain
limited. The discharging device 29, which can be moved along the
furnace, makes 1t possible to remove pre-strip stock from each of
the three segments, while the other two upper parts of the
furnace remain closed. The discharging device is designed in
such a way that interruptions of the casting operation are
unnecessary as a result of the fast response time, low

maintenance, and ease of operation. Therefore, stock can be

removed as desired independently of the overall plant design

without affecting the rest of the plant and without interrupting
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production.

In the case of very long pre-strip stock, it must be divided
Or cut 1into pleces before it can be removed. Lengths of pre-
strip can be separated and removed even when the stock is
unsatisfactory and/or drifting laterally. In a case such as
this, the flame-cutting machine 28 of Figures 2 and 3 is moved up
to the intended point of separation. Figure 3 shows the base 33
of the second roller-hearth soaking furnace 15, whose cover
segment 32 has been raised to remove the pre-strip stock 16. The
flame-cutting machine 28 was moved to the desired place on guide
rails 34, and, after the cover segment 32 has been ralsed, the
traverse 35 of the flame-cutting machine is moved to the left out
of 1ts movement position, shown as a solid line, into its cutting
position, shown as a broken line. After a possibly necessary
lowering onto the pre-strip 16, the flame-cutting machine 28
pbegins the cutting operation with two burner tips 36 that operate
parallel to each other. The cutting operation is finished after
a movement to the right by half the maximum pre-strip width.

The removal of the lengths of pre-strip stock up to a
maximum length of one of the sectors of the second roller-hearth

soaking furnace 15 is carried out with the discharging device 29,
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which is designed as a walking beam conveyor, which is shown in
the sectional side view of the second roller-hearth soaking
furnace in Figure 4 and 1n the top view 1n Figure 5. The cover
segment 32 of the base 33 of the second roller-hearth soaking
furnace 15 1s also raised here. The discharging device 29 1s
moved along the longitudinal side of the furnace on sets of rails
37 and 38 to the desired place and then pushed into the furnace.
While the set of rails 37 basically supports the weight, the set
of rails 38 has a track that grips the rollers from below and
from above, so that even with variable loads, the lever of the
angle of inclination remains secured. With suitable cyclic
operation of the walking beams, the section of the pre-strip 16
gripped from below 1s pushed laterally from the second roller-
hearth soaking furnace 15 1n sections, until the walking beam
sections can be pulled back and out of the furnace, and then the
cover segment 32 can be lowered again. The section of pre-strip
16 that has been removed can be moved along the sets of rails 37,
38 by movement of the walking beam conveyor 29 to the location 39

in Figure 2, where the pre-strip sections 16 are deposited for

further use or until they are to be moved elsewhere.

Pre-strip stock can be removed from the second roller-hearth

T 1 e g e S A A S AT S I U AR TR S A 31 Y b !
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soaking furnace between the roughing stand and the finishing
train with the use of this discharging device. This removal may
be desired for technical reasons related to the rolling process
or production process, Or 1t may become necessary due to lateral
dri1ft of the pre-strip. The following are some of the reasons

that might be mentioned:

O a saber was rolled for reasons related to the initial
stock;

0 a saber formed during rolling in the roughing stand due to
a nonuniform temperature gradient across the width of the strip;

O sabers can also be formed due to different rolling forces
on the drive side and tending side of the stand, which were not

caused by results of the profile measuring device;

O various errors of the operating crew in the area of the

roughing stand;

o0 technical problems in the area of the roughing stand;
O technical problems in the area from the casting

installation to the roughing stand; the stock is unsuitable for

further finishing;

© 1n the event of other problems thrcughout the plant, stock

can also be removed to prevent shutdown of the casting operation;

10
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O stock can be removed to be used further in another plant.

In Figure 2, after the outlet of the second roller-hearth
soaking furnace 15 and before the shears 40, a separate feed
hopper 41 is installed at the entrance to the stands of the
finishing train, which guarantees that even stock which is not
centered as 1t leaves the second roller-hearth soaking furnace

15, nevertheless 1is properly and centrically guided into the

stands 17 to 21 of the finishing train.

11
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List of Reference Numbers

continuous casting installation

10

11

12

13

14

15

16

17

18

15

slab

shears

furnace

roughing stand

shears

cut slab

scale breaker

profile measuring device
strip edge indicator
transition roller table
gulde rail

cut-to-length device
evaluation unit
roller-hearth scaking furnace
pre-strip

stand

stand

stand

12
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21

22

23

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41
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stand

stand

strip coiler

strip coililer
furnace sector
furnace sector
furnace sector
cut-to-length device
discharging device
cover segment
cover segment

cover segment

base of the roller-hearth soaking furnace

gqulde rails
traverse
burner tips
set of rails

set of rails

drop site (for sections of pre-strip)

shears

feed hopper

13
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What 1s claimed 1is:

1. Hot-rolling plant, which consists of at least one

continuous casting installation (1), followed by a furnace (4),

a roughing stand (5) and, via a strip edge guide, a roller-

hearth socaking furnace (15), as well as a finishing train,

il

wherein the strip edge gulde has a length of at least 4 m, that

the roller-hearth soaking furnace (15) has or 1is preceded by at

—

least one device for detecting the position of the strip edge,

that the roller-hearth soaking furnace (15) has at least one

swivellng cover segment (30 to 32), that a discharging device

(29) that extends 1n the longitudinal direction of the roller-

hearth socaking furnace (15) can be moved at least alongside the

roller-hearth soaking furnace (15), and that evaluation devices

(14) and a device that triggers an emergency switch device

and/or emergency cutters are assigned to the devices that

-

determine the positions of the strip edges.

2 . Hot—-rolling plant in accordance with Claim 1, wherein the

strip edge guides are guide rails (12).

14
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3. Hot-rollling plant in accordance with Claim 1, wherein the
devices for determining the position of the strip edge are

cameras.

4, Hot-rolling plant in accordance with Claim 1, wherein the
cover of the roller-hearth socaking furnace 1s divided, and the

cover segments (30 to 32) can be swiveled separately.

5. Hot-rolling plant in accordance with Claim 1, wherein the

cut-to-length device (28) 1s a flame-cuttling machine.

6. Hot-rolling plant 1n accordance with Claim 1, wherein the

1Y

length of the discharging device 1s only a partial length o:

the roller—-hearth soaking furnace (10).

7. Hot-rolling plant in accordance with any one of Claims 1
to 6, wherelin the cut-to-length device (28) and the discharging

device (29) can be moved on rails (34, 37, 38).

3 . Hot-rolling plant 1n accordance with any one of Claims 1
to 7, wherein the cut-to-length device (28) can be positioned

at preset sites of use.

15
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9. Hot-rolling plant 1n accordance with any one of Claims 1

to 7, wherein the cut-to-length device (Z28) can also be used

before the roller-hearth socaking furnace (15).

16
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