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(57) Abstract: Disclosed are a method and a continuous casting device for dynamically placing roller segments (13 to 17) against a
cast bar (4) made of metal, particularly steel. The inventive continuous casting device comprises pairs of rollers (18) which are placed
against each other in a position-controlled and pressure-controlled manner by means of piston-cylinder units (19), the hydraulic
pressure being switched from position-controlled operation to pressure-controlled operation when a threshold pressure is reached. In
&\ order to extend the range of applications of the inventive method, said method is applied to roller segments (13 to 17) of continuous
bloom and billet casting devices, said roller segments (13 to 17) being arranged in the cold bar zone, hot bar zone, or soft reduction
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PT, RO, SE, SI, SK, TR), OAPI-Patent (BF, BJ, CF, CG,

CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(57) Zusammenfassung: Ein Verfahren und eine Stranggiessvorrichtung dienen zum dynamischen Anstellen von Rollensegmenten
(13 bis 17) an den Giessstrang (4) aus Metall, insbesondere aus Stahl, mit Rollenpaaren (18), die mittels Kolben-Zylinder-Einheiten
(19) sowohl positionsgeregelt als auch druckgeregelt gegeneinander angestellt werden und der Hydraulikdruck von positions- auf
druckgeregelten Betrieb bei Erreichen eines Grenzwertdrucks umgestellt wird. Um den Anwendungsbereich des Verfahrens zu er-
weitern, wird die Anwendung auf Rollensegmente (13 bis 17) von Vorblock- und Kniippel-Stranggiessvorrichtung vorgeschlagen,
wobei die Rollensegmente (13 bis 17) im Kaltstrang-, Warmstrang- und/oder im Soft-Reduktions-Bereich vorgesehen werden.



CA 02495042 2005-02-08

TRANSLATION (HM-614PCT-original) :

WO 2004/018,129 Al
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Method and Device for Dynamically Resting Roller Segments That Support
and/or Guide Both Sides of a Cast Bar Made of Metal, Particularly Steel

The invention concerns a method and a continuous casting
device for the dynamic adjustment of roller segments that
support and/or guide both sides of a continuously cast strand

made of metal, especially steel, with at least two successive

pairs of rollers, which are adjusted relative to each other by
piston-cylinder units, which are acted upon with both position
control and pressure control, and the palrs of rollers are then

adjusted to the continuously cast strand by position control,

and the hydraulic pressure is switched from position-controlled

operation to pressure-controlled operation when the hydraulic

pressure in a piston-cylinder unit reaches a predetermined

value.

A method of this type a described in EP 1 062 066 Bl. The

method was previously used on driver stands of bloom and billet
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continuous casting machines, in which the hydraulic piston-

cylinder units are position-controlled and pressure-controlled.
However, the method found no acceptance 1n other operations,
except for slab and thin-slab continuous casting machines.

The objective of the i1nvention 1s to expand the previous

objective, which was to develop an adjustment method that would

avolid damage of the roller segments due to excessive forces and

to eliminate bulging of the continuously cast strand as far as
possible, by making the method accessible to a larger number of

types of continuous casting operations.

In accordance with the 1nvention, this objective is
achieved by applying the method to roller segments of continuous
bloom and billet casting machines, such that the roller segments
are installed in the cold bar zone, the hot bar zone, and/or the
soft reduction zone. This allows gentle adjustment of roller

segments that 1s adapted to the given type of operation, even in

the case of continuously cast bloom and billet cross sections.
In an advantageous refinement, integrated, driven rollers

arranged on the segment entrance side and/or on the segment exit

side of swiveling and/or parallel-adjustable roller segments are

switched from position-controlled operation to pressure-



CA 02495042 2005-02-08

controlled operation, depending on the phase of the process.
This guarantees force or pressure states 1ndividually adjusted
to the given type of operation.

A continuous casting device for casting continuous bloom or
billet sections has a containment roll stand, which 1s arranged
éfter the continuous casting mold, and a bending-straightening
unit.

In accordance with the invention, the process-engineering
objective of expanding the method to a larger number of
different types of operations 1s achieved with respect to the
equlipment by arranging a device at least partially in front of
the bending-straightening unit or completely behind the bending-
stralghtening unit, with several hydraulically operated piston-
éylinder units with position-controlled or pressure-controlled,
adjustable roller segments, each of which has at least one
driven roller.

In accordance with other features of the invention, power
1s transmitted to the continuously cast strand by providing the
driven rollers on the segment entrance side and/or on the
segment exit side. In this way, with appropriate angular

positioning of a roller segment also provided, force is
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intensively transmitted to the continuously cast strand or the

cold bar.

In accordance with other features of the invention, the

drives for the driven rollers are designed 1n such a way that

the drive motor for a driven roller 1s arranged, together with a
transfer case, on one side of the segment frame with a vertical
drive shaft orientation. In this way the power transmission 1s
direct, and the accessibility of the motors 1s advantageously
simple.

The hydraulic piston-cylinder units and the drive motors

for driven rollers are each operated in such a way that the

adjustment and automatic regulation concept for the dynamic

adjustment 1s divided into automatic segment control and basic
automation.

In this regard the open-loop and/or closed-loop control 1is
further designed 1n such a way that the automatic segment
control comprises at least the given operation strategy, roll
spring compensation, a maximum force regulator, a minimum force
regulator, and a positioning system. The hydraulic piston-
cylinder units optimally adjust the guiding and conveying force

for the hot bar, the cold bar (starting bar), and the soft
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reduction.

Furthermore, 1n accordance with other features of the
1nvention, the basic automation system comprises at least the given

type of operation, a torque controller, and a speed controller.

FEach driven roller is adjusted to its optimum speed or optimum

torque 1n this way.

In addition, the automatic control of the process is
advantageously designed by providing each piston-cylinder unit with
Cwo pressure sensors spaced some distance apart for different
piston positions and a position sensor for the piston of a piston-
cylinder unit. The pressure sensors and position senor are

connected with the automatic segment control system.

Finally, the closed-loop and/or open-loop control is completed
by providing for communication between the drive motor for the

driven roller and the basic automation system.

Accordingly, 1in one aspect, the present invention resides in a
method for the dynamic adjustment of roller segments (13 to 17)
that support and/or guide both sides of a continuously cast strand

o

(4) made of metal in a continuous bloom and billet casting machine

having at least two successive pairs of rollers (18), the roller

e

segments (13 to 17) being installed in each of a cold bar zone, a

nhot bar zone, and a soft reduction zone, and including a
rotationally driven roller installed on at least one of a segment
entrance side and a segment exit side, a single piston-cylinder
unit (19) provided on the segment entrance side and a single
piston-cylinder unit provided on the segment exit gide, and an
adjustment and automatic control concept (31) for dynamic
adjustment divided into an automatic segment control system (32),

and a basic automation system (33); the method comprising the steps

of: adjusting the pairs of rollers relative to each other with the

piston-cylinder units (19), which are acted upon with both position
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control and pressure control; subsequently adjusting the pairs of
rollers (18) to the continuously cast strand (4) by the position
control; switching hydraulic pressure from position-controlled
operation to pressure-controlled operation when the hydraulic
pressure 1n a selected said piston-cylinder unit (19) reaches a
predetermined value; and operating the roller segments by
controlling and adjusting the piston-cylinder units with the
automatic segment control system (32) and controlling the driven
rollers with the basic automation system (33), wherein in the soft
reduction zone the rollers are operated on a cast billet while the

billet 1s in a semi-solid state.

In another aspect, the present invention resides in a

continuous casting device for casting continuous bloom or billet

sections, with a containment roll stand (5), which is arranged
after a continuous casting mold (2), and with a bending-

straightening unit (11), wherein the device is arranged at least

partially in front of the bending-straightening unit (11) or
completely behind the bending-straightening unit (11), said device
including a plurality of hydraulically operated piston-cylinder
units (19) with position-controlled or pressure-controlled,
adjustable roller segments (13 to 17), each of the adjustable
roller segments having at least two successive pairs of rollers and
including at least one driven roller (23) installed on at least one
of a segment entrance side and a segment exit side, a single first
sald piston-cylinder unit provided on the segment entrance side and
a single second said piston unit provides on the segment exit side,
the roller segments being positioned in each of a cold bar zone, a
hot bar zone and a soft reduction zone for operation on a cast
billet section while said billet section is in a semi-solid state
and further including an adjustment and automatic control concept
(31) for dynamic adjustment divided into an automatic segment

control system (32) operable to control and adjust the roll-

S5a
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segments with the piston-cylinder units and a basic automation

system (33) operable to control the driven rollers.

L]

DRAWINGS

F' DESCRIPTION OF TH!

L

BRI

The drawings show embodiments of the continuous casting

device, which i1s described 1n greater detail below and on the basis

— —

of which the method of the invention 1s also described.

pr—

-- Figure 1 shows a side view of a continuous casting device

for bloom and billet section.

"

-- Figure 2 shows a section of the strand guide segments.

5b
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-- Figure 3 shows a perspective view of the strand guide

segments 1n. segmental construction.

-- Figure 4 shows a functional block diagram of the

adjustment-control concept connected to a hot bar conveyance

system.

-- Figure 5 shows the adjustment-control concept for the

cold bar conveyance system.

-- Figure 6 shows the adjustment-control concept for a soft

reduction zone.

Molten steel flows from a tundish 1 into a cooled

continuous casting mold 2, which i1s oscillated by an oscillation

unit 3 to produce shell solidification of the continuously cast

strand 4 leaving the continuous casting mold 2 and prevent

sticking. The continuously cast strand 4, which is liquid on

the inside and 1s guided in containment roll stands 5 passes in
succession through cooling zones 6, 7, 8, 9, and 10 and then

enters a bendilng-straightening unit 11. Moving in the direction
of strand movement 12, the continuously cast strand 4, which has

now cooled further, enters roller segments 13, 14, 15, 16, and

17 (Figure 1) .

Each roller segment 13 to 17 has at least two pairs of
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rollers 18. Each roller segment 13 to 17 1is equipped with a
pair of piston-cylinder units 19, which, however, are
successively arranged on a center line within a roller segment
13 to 17 and adjust only an upper part of the corresponding
roller segment, while the lower part 1s rigidly mounted on the
segment frame 13a (to 17a).

The roller segments 13 to 17, which lie opposite each other
in palirs, are adjusted towards each other by the piston-cylinder
units 19 undexr automatic control, and this adjustment is made
wlith both position control and pressure control. In this
regard, the pairs of rollers 18 are first set on the
continuously cast strand 4 by position control. The contact

force 1s switched from position-controlled operation to

pressure-controlled operation as soon as the hydraulic pressure
1n a pilston-cylinder unit 19 has reached a predetermined value.

The method 1s applied to the roller segments 13 to 17 of
bloom and billet continuous casting devices 20, said roller
segments 13 to 17 being arranged in the cold bar zone, hot bar
zone, and/or soft reduction zone. On the segment entrance side
21 and/or on the segment exit side 22 of the swiveling or

parallel-adjustable roller segments, driven rollers 23

" EREPT AT T PTEAE T Y NETIPT T NXPYARY O SRR PEFETT {5 TN PRI PP P LR PR PRI Tt A AL S Pl e et ECEINRAIOMS SR e SUIG e e e Ponnn o™ ol g Sebid i iSO O WA | S 46 w3 R 3 14 1% o | R a2 = MG (8 P2 320 f e a8 230 b ctwatdatn « aamemt gdeseee = oe L 0, Vme e sesss s ees sesme s me - L LRI TR B I TS TN .. . . e e e A e ey aer N N L D
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integrated in the given segment can be switched from the

position-controlled operation to the pressure-controlled

operation in the piston-cylinder units 19, depending on the

phase of the process or on the type of operation.

The continuous casting device with the containment roll
stand 5, which 1s arranged after the continuous casting mold 2,
and with the bending-straightening unit 11 then has several
roller segments 13 to 17, which carry the driven rollers 23 and
the piston-cylinder units 19 (Figure 2) ..

Each roller segment 13 to 17 has the piston-cylinder unit

19 on an upper roller conveyor 24, which lies opposite a lower,

fixed roller conveyor 25. On one side 26, a drive motor 29 with
transfer case 30 1s arranged with a vertical drive shaft
orlientation (Figure 3).

Figures 4, 5, and 6 show an adjustment and automatic
control concept 31. From the standpoint of automatic control
engineering, the concept 1s divided into automatic segment
control 32 and basic automation 33. The automatic segment
control 32 comprilises the given type of operation 34, roll spring

compensation 35, a maximum force regulator 36, a minimum force

regulator 37, and a positioning system 38.
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The basic automation system 33 comprises at least the given
type of operation 34, a torque controller 39, and a speed

controller 40.

Pressure sensors 41 spaced some distance apart for piston
positions and a position sensor 42 for the piston 43 of a

piston-cylinder unit 19 are provided on each piston-cylinder

unit 19. The pressure sensors and position sensor are connected

with the automatilic segment control system.

The drive motor 29 for a driven roller 23 communicates with

the basic automation system 33 (Figure 4) .

Figure 5 shows the transmission of power to a cold bar 44,

which 1s moved in the run-in and runout directions 45 .

Figure 6 shows a suitable angular position for a soft
reduction of the continuously cast strand 4, the cross section

of which has not yet fully solidified.

ceteeare il Pt id e hrte ATt o AU B AR A - e e A T .
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TRANSLATION (HM-614PCT-amended pages) :

WO 2004/018,129 Al

PCT/EP2003/007,463

List of Reference Numbers

1 tundish

2 coﬁtinuous casting mold
3 oscillation unit

4 continuously cast strand
5 containment roll stand

6 cooling zone I

7 cooling zone II + III

8 cooling zone IV

9 cooling zone V

10 cooling zone VI

11 bending-straightening unit
12 direction of strand movement
13 roller segment

13a upper frame of segment

14 roller segment

15 roller segment

16 roller segment

10
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18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

CA 02495042 2005-02-08

roller segment

pair of rollers

piston-cylinder unit

bloom and billet continuous casting device
segment entrance side

segment exit side

driven roller

upper roller conveyor

lower roller conveyor

of the segment frame

side
segment frame

drive shaft orientation

drive motor

transfer case

adjustment and automatic contro} concept
automatic segment control system

basic automation system

type of operation

roll spring compensation

maximum force regulator

minimum force regulator

positioning system

11



39

40

41

42

43

44

45

torque controller
speed controller
pressure sensor
position sensor
piston

cold bar

CA 02495042 2005-02-08

run-1in and runout directions

12

......



CA 02495042 2010-05-27

We claim:

1. Method for the dynamic adjustment of roller segments (13 to
17) that support and/or guide both sides of a continuously cast
strand (4) made of metal in a continuous bloom and billet casting
machine having at least two successive pailirs of rollers (18), the
roller segments (13 to 17) being installed in each of a cold bar
zone, a hot bar zone, and a soft reduction zone, and including a
rotationally driven roller installed on at least one of a segment
entrance side and a segment exit side, a single piston-cylinder
unit (19) provided on the segment entrance side and a single
piston-cylinder unit provided on the segment exit side, and an
adjustment and automatic control concept (31) for dynamic
adjustment divided into an automatic segment control system (32),
and a basic automation system (33); the method comprising the steps
of: adjusting the palrs of rollers relative to each other with the
plston-cylinder units (19), which are acted upon with both position
control and pressure control; subsequently adjusting the pairs of
rollers (18) to the continuously cast strand (4) by the position
control; switching hydraulic pressure from position-controlled
operation to pressure-controlled operation when the hydraulic
pressure 1n a selected said piston-cylinder unit (19) reaches a
predetermined value; and operating the roller segments by

controlling and adjusting the piston-cylinder units with the

automatic segment control system (32) and controlling the driven

rollers with the basic automation system (33), wherein in the soft

13
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reduction zone the rollers are operated on a cast billet while the

billet 18 1n a semi-solid state.

2. Method 1n accordance with Claim 1, whereln the roller
segments comprise at least one of a swivelling and a parallel
adjustable roller segments, said method comprising switching the

rotationally driven rollers (23) arranged on at least one of the

segment entrance side (21) swivelling and parallel-adjustable
roller segments (13 to 17) from position-controlled operation to
pressure-controlled operation, depending on the phase of the

pProcess.

3. Continuous casting device for casting continuous bloom or

billet sections, with a containment roll stand (5), which 1is

arranged after a continuous casting mold (2), and with a bending-
stralghtening unit (11), wherein the device 1s arranged at least
partially 1n front of the bending-straightening unit (11) or
completely behind the bending-straightening unit (11), said device
including a plurality of hydraulically operated piston-cylinder
units (19) with position-controlled or pressure-controlled,
adjustable roller segments (13 to 17), each of the adjustable
roller segments having at least two successive pairs of rollers and

1ncluding at least one driven roller (23) installed on at least one

of a segment entrance side and a segment exit side, a single first
sald piston-cylinder unit provided on the segment entrance side and

a single second said pilston unit provides on the segment exit side,

14
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the roller segments being positioned in each of a cold bar zone, a
hot bar zone and a soft reduction zone for operation on a cast

billet gection while said billet section 18 1in a semli-solid state

and further including an adjustment and automatic control concept

(31) for dynamic adjustment divided into an automatic segment
control system (32) operable to control and adjust the roll-
segments with the piston-cylinder units and a basic automation

system (33) operable to control the driven rollers.

4 . Continuous casting device 1n accordance with Claim 3,
including a drive motor (31) for at least one said rotationally
driven roller (23) is arranged, together with a transfer case (30),
on one side (26) of a segment frame (27) with a wvertical drive

shaft orientation (28).

5. Continuous casting device 1n accordance with Clailm 3 or Claim

4, wherein the automatic segment control system (32) comprises at

least a given operation strategy (34, 39, 40), roll spring
compensation (35), a maximum force regulator (36), a minimum force
regulator (37), and a positioning system (38).

6 . Continuous casting device 1n accordance with any one of

Claims 3 to 5, wherein the basic automation system 33 comprises at

least a given type of operation (34), a torque controller (39) and

a speed controller (40).

15
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7 . Continuous casting device in accordance with any one of
Claims 3 to 6, whereilin two pressure sensors (41l) are spaced some
distance apart for different piston positions and a position sensor
(42) for a piston (43) of an associated piston-cylinder unit (19)
are provided on each piston-cylinder unit (19) and are connected

with the automatic segment control system (32).

8 . Continuous casting device 1n accordance with any one of

Claims 3 to 7, wherein a drive motor (29) for the driven roller

(23) communicates with the basic automation system (33).

16
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