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(57) The mvention relates to a device for hydraulically adjusting components, especially the rollers of strand guiding
segments of a continuous casting installation with hydraulic cylinders (2) which are subdivided into a cylinder
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the use of an oil-in-water emulsion used as a working fluid.

I*I Industrie Canada  Industry Canada



ot e T i ety B T 2R L DR it SOy e iy * o o R N I A DR 1A APTTR AACHIEINLE At n e MLl ERISRT R L T T L e L et T Bar L AR e L | B T T UL BT S L LI .ot . e ke . . L SRR Y ILFIELRY SN WS L VERTRRIPTIE 21+ I Tt I O T U PR L s

CA 02340351 2001-02-13

ABSTRACT

The 1nvention relates to a device for hydraulically adjusting

v—

components, especlally the rollers of strand guiding segments of a

continuous casting installation with hydraulic cylinders (2) which
are subdivided i1nto a cylinder chamber (9) and an annular cylinder
chamber (11) by each one piston (12) comprising a piston rod (13).

The cylinder chambers (9, 11) can be alternatively, reciprocally

and simultaneously connected to a pressure source (7) and to a
pressure sink (5) by control elements. The disadvantages of prior'
art continuous valves used as control elements, primarily their

high level of sensitivity with regard to cleanness and lubricity of

Che working fluid, are avoided in that control valves are provided
as control elements. Said control valves are non-sensitive with
regard to cleanness and to the use of an oll-in-water emulsion used

as a working fluid.
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DEVICE FOR HYDRAULICALLY ADJUSTING THE ROLLERS OF STRAND
GUIDING SEGMENTS OF A CONTINUOUS CASTING INSTALLATION

The 1nvention has the object to provide a hydraulic system for
adjusting continuocus strand guiding segments which has a

comparatively minimal requirement with regard to the purity of the

e

working liquid and the minimal fire danger.

The object is solved in that as control members on-off valves are
provided. On-off wvalves are either closed or open while
proportional servo valves can also be in any intermediate position.
Accordingly, on-off valves can withstand coarse dirt particles
without clogging, while the possible opening of a proportional
Servo valve requires a clean working medium in order to prevent

seat so1ling. Moreover, 1in contrast to the proportional servo

valves, the valve pistons of the on-off valves do not requilre
precise fit because in the open state they are centered or a stop
and 1n the closed state on the seat. Accordingly, the requirement

with regard to purity and, moreover, to the lubrication action of

the working fluid in the case of on-off valves is significantly
lower than in the case of proportional servo valves. This means
2 reduced expenditure for filtering and the problem-free use of
water-olil emulsions as a working ligquid. In addition to the
reduced expendifture for the on-off valves and for the type as well
as the cleaning of the working liquid, the fire safety 1s a

declsive advantage of the solution according to the invention.
By arrangement of four on-off valves in a full bpridge circuit, a
simple guiding and minimal length of the hydraulic lines with

corresponding minimal installation expenditure are achieved.

It 1s also advantageous that the on-off valves are controllable by

a three-step controller. The three-step controller operates only
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with the positions plus, minus, and zero. In the plus position,
one of the on-off valve pairs is excited, in the minus position the
other one, while in the zero position both on-off valve pairs are

without current and thus closed. This results in a simple control

configuration.

Since the on-off valves have a throttle, an adjustment of the

piston position without overswinging can be realized despite the

fully open on-off valves.

It 1s also advantageous when the on-off valves can be controlled by

pulse width modulation. While 1n the three-step control the

opening time 1interval of the on-off valves as a whole can be
varled, the number of constant, short opening intervals is variable

1n connection with the pulse width modulation (variable pulse-duty

factor). This 1is realized, similar to the three-step control, by
means of discrete switching signals of a separate electronic
hardware or by means of software of a computer. This optimizes the

g

pulse-duty factor 1in the direction of switching frequency

reduction. In the pulse width modulation, as in the case of the
three-step control, an outlet on-off valve and an inlet on-off
valve are always controlled at the same time since the inflow
volume of one cylinder chamber corresponds always to the outflow

volume of the other one.

It 1s moreover advantageous that each piston is connected by means
of a connecting rod with a position transducer which triggers the
control when the piston position surpasses an upper or a lower
limit wvalue. The position transducer allows a closed control

circulit for the piston position. In this connection, a simple
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configuration end a simple startup of the three-step controller

results based on the determination of hysteresis of the permissible

plston position by an upper and lower limit value thereof.

Since the four on-off valves are combined to an on-off valve block,
a space-saving, cost-efficient configuration of the on-off valves

1s provided.

Further features of the invention result from the claims, the
subsequent figure description and the drawings, 1n which

ambodiments of the invention are schematically illustrated.

[t 1s shown 1in:

Fig. 1 a circult diagram of the bridge circuit of the hydraulic

01l circulation of a hydraulic cylinder;

f1g. 2 a clrcult diagram of the hydraulic o0il circulation and

the control of the on-off valves of a hydraulic cylinder;

<1g. 3 a simplified circuit diagram of the hydraulic oil
clrculation and the control of the on-off valves of the

four hydraulic cylinders of a strand guiding segment;

ig. 4 like Fig. 3, but with perspective illustration of a

strand guiding element.

F1g. 1 shows the on-off valves (la, b, ¢, d), connected in a bridge

circuit, of the hydraulic circuit of a hydraulic cylinder (2) which

are combined to a valve block (3). The on-off valves (la, b) can
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De connected via a first connecting point (4) with a pressure sink
(5), the on-off valves (lc, d) via a second connecting point (6)
with a pressure source (7). The on-off wvalves (la, c¢) are
connected moreover via a third connecting point (8) with a cylinder

p—

chamber (9), the on-off wvalves (1b, d) wvia a fourth connecting

poilnt (10) to an annular cylinder chamber (11) of the hydraulic
cylinder (2). The cylinder chamber (9) and the annular cylinder
chamber (11) are seal-tightly separated by a piston (12). The
pliston has a piston rod (13) projecting from the annular cylinder
chamber (11). Fig. 1 shows the very compact configuration of the

valve block (3) which is realized with minimal expenditure.

n Fig. 2, a valve block with a hydraulic cndjjmkn? (2) and a
simplified 1illustration of the electric control of the on-off

valves (la, b, ¢, d) are illustrated. F1g. 2 shows also the

connecting points (4, 6, 8, 10) for connecting the on-off valves
'la, b, ¢, d) with the pressure sink (5) and the pressure source
(7), the cylinder chamber (9) as well as the annular cylinder
Cchamber (11). The piston (12) 1s connected by a connecting rod
(14) with a position transducer (15) which indicates the respective
position of the piston (12) relative to the hydraulic cylinder (2).

kach one of the on-off valves (la, b, ¢, d) has a solenoid (106)

which 1s connected via electric lines (17a, b, ¢, d) with a three-
step controller (18) or a pulse width modulator (19). The three-
step controller (18) and pulse width modulator (19) are realized as
electronic hardware or integrated as software in a computer (20).
Ihe on-off valves (la, b, ¢, d) have springs (21) which effect
th

piston rods (13) are sealed by glands (22) which also serve for

elr closing when the solenoid (16) is without current. The

supporting the hydraulic cylinders (2) on one half of the strand
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Juiding segments (35, Fig. 4). They support on their free ends a

swivel head (23) for connecting them with the other half of the

strand guliding segments (35).

F1g. 3 shows a simplified circuit diagram of the hydraulic oil
circulation and the control of the valve blocks (3) for the four
hydraulic cylinders (2) of a strand guiding segment (35, Fig. 4).
n the same way, it is also possible to adjust leveling machines
and saws. A switch cabinet (24) is connected with a computer whose
software controls the on-off valve blocks (3) by means of three-
step controllers or pulse width modulation. The switch cabinet
24) has 1nter alia a network card (26), a central processing unit
CPU) (27), a memory (28), an interface (29), for eXample, a SSI
interface for establishing a connection to the position transducer

(15), a digital/analog converter or switching amplifier (30) for

pr—

the on-off valve signals, a digital input/output (31) for a control

panel (32) on site and for a strip terminal (33) for connecting the
signals of the device; in addition, a mains supply circuit (34) 1is

provided.

Fi1g. 4 shows basically the same as Fig. 3 but with a strand guiding
segment (3°) 1n a perspective illustration. The latter has rollers
(36) between which the cast strand (37) to be guided 1s positioned.
The rollers have supports (38). The latter are adjusted by the
hydraulic cylinders (2) and the pistons (12) by means of the piston
rod (13). Pressure transducers (39) for monitoring the process are
mounted in the hydraulic lines between the on-off valve blocks (3)
and the hydraulic cylinders (2). Thelr signals are collected
together with the signals of the on-off valve block (3) 1n an

input/output component (40) and transmitted to the digital/analog
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converter (30). The signals of the position transducer (15) are

then transmitted to the interface (29) .

The device according to the invention functions as follows. When
the position transducer (15) shows a deviation from the nominal
position of the rollers (36), the nominal position 1is adjusted
again, once a certain upper or lower limit value is surpassed, by
controlling the corresponding on-off valves (la, b, ¢, d) wvia

three-step control or pulse width modulation.

3y employing the on-off valves instead of proportional servo valves

2 water/oill emulsion can be used as the working liquid so that the

gy

flre danger in the case of leakage 1is reduced. Moreover, a

microfine filtration of the working liquid is no longer needed so
“hat the device according to the invention is less expensive with

regard to 1nitial installation cost and operation.

Foar e rafaslemife s s o e AL mads TSN ML ST R v AT BN W SO | QMDA 0ol ] Pa e A G W h g ta tn e he el etk e BN e LU ) (N T Y L R e R I R = TN S S FLIE T T TR TP B o= S W T R Y I BT B . . TR E . N AR WL "



CA 02340351 2001-02-13

Claims

L.

{1

A device for  hydraulic adjustment of components, in
particular, rollers (36) of strand guiding segments (35) of a
strand casting device, comprising hydraulic cylinders (2)

which are separated by a piston (12) with piston rod (13) into

a cylinder chamber (9) and an annular cylinder chamber (11),
respectively, wherein the cylinder chambers (9, 11) can Dbe
connected by control members alternatingly and in opposite
directions as well as simultaneously with a pressure source
(/) and a pressure sink (5), characterized in that on-off

valves (la, b, c, d) are provided as control members.

The device according to claim 1, characterized in that each

hydraulic cylinder (2) has four switching valves (la, b, c, d)

connected i1n a full bridge circuit.

The device according to claim 1. or 2, characterized in that

the on-off valves (la, b, ¢, d) can be controlled by a three-

step controller.

The device according to one or more of the preceding claims,
characterized in that the on-off valves (la, b, c, d) have a
throttle.

The device according to claim 1 or 2, characterized in that

the on-off wvalves (11, b, ¢, d) are controllable by pulse

width modulation.
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The device according to one or more of the claims 3 to 5,
characterized 1in that each piston (12) is connected by a
connecting rod (14) to a position transducer (15) which
triggers the control after surpassing an upper or lower limit

value of the piston position.

The device according to one or more of the claims 1 to 6,
characterized in that the four on-off valves (la, b, c, d) are

combined to an on-off valve block (3).
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