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(57) Abrégée/Abstract:

For many applications pressure-medium cylinders have to achieve high adjusting forces which often impairs the dynamics of such
cylinders due to the large piston cross sections and cylinder volumes, and/or pressure medium has to be supplied at very high
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(57) Abrege(suite)/Abstract(continued):

pressure. The present invention shows a pressure-medium cylinder which has short reaction times, high adjusting forces and small
overall sizes, which Is achieved In that two cylinders 5,8 are arranged In the pressure-medium cylinder 1, which cylinders can be
activated independently of one another.
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Abstract

For many applications pressure-medium cylinders have to achieve
high adjusting forces which often impairs the dynamics of such
cvylinders due to the large piston cross sections and cylinder
volumes, and/or pressure medium has to be supplied at very high
pressure. The present invention shows a pressure-medium
cylinder which has short reaction times, high adjusting forces
and small overall sizes, which 1s achieved 1n that two
cylinders 5,8 are arranged in the pressure-medium cylinder 1,

which cylinders can be activated independently of one another.

Fig. 1
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Pressure-medium cylinder with pressure intensification

The present 1nvention relates to a pressure-medium cylinder
with pressure 1intensification, the pressure-medium cylinder
having arranged in it two cylinders which are separate from one
another and 1i1n each of which a piston 1s arranged, and the
piston of the first cylinder having a piston rod which 1is
operatively connected to the second cylinder for the increase
in pressure, and to a use of such a pressure-medium cylinder as
an adjusting cylinder in a roll stand, and also to a method for

operating and regulating such a pressure-medium cylinder.

For specific applications, for example in roll stands,
pressure-medium cylinders have to be capable of applying high
forces and/or of being regulatable exactly 1in position. For
this purpose, a pressure-medium cylinder, for example a
hydraulic cylinder, with a piston of large cross section may be
provided, and/or the pressure-medium cylinder must be supplied
with pressure medium which is under high pressure. In the first
instance, the pressure-medium cylinder becomes very large, and,
in the second instance, the operation of the pressure-medium
system 1involves a high outlay. Furthermore, where large
cylinders are concerned, a large quantity of pressure medium
has to be moved, with the result that the dynamics of such
cylinders, that 1s to say the time for executing adjusting
movements of the cylinder, are impaired.

DE 36 30 725 A, then, discloses, for example, a pressure
intensification for increasing the pressure in the hydraulic
supply line to a hydraulic cylinder. Here, however, the
pressure intensifier operates pneumatically, thus necessitating
two different supply media and the 1installations associated

with this. The problems described above, however, cannot be
solved by means of such pressure intensifiers. |
WO 02/053920 AZ shows a hydraulic or hydropneumatic pressure

intensifier which combines a low-pressure cylinder and a

AMENDED SHEET
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working cylinder in a housing. In such a pressure intensifier,
however, the two pistons cannot be activated independently of
one another. Only the low-pressure cylinder which transmits the
movement to a working piston can be activated. This, however,
also restricts the latitude of movement of the working
cylinder, or large volumes and dimensions are again required,
with the result that, once more, the dynamics would be
impalred. Moreover, the pressure medium for the working
cylinder 1s not supplied from outside, but is enclosed in the
pressure intensifier, which may lead to problems with leakage

losses, and the pressure medium has to be regularly topped up.

AMENDED SHEET
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The object of some embodiments of the present invention 1s,

therefore, to specify a hydraulic cylinder which 1s of compact

construction, generates high adjusting forces and has high

dynamics.

This object 1s achieved by means of some embodiments of the
invention, 1n that the cylinders can be activated independently
of one another. Since the two cylinders cah be activated
independently of one another, a large latitude of movement with
relatively small cylinder volume and consequently with a small
overall size can be implemented. One cylinder can, for
example, be prepositioned roughly and the second cylinder can _
pe used for fine positioning under high pressure and with high
dynamics. These measures thus make it possible to reduce the
overall cylinder size substantially, making it possible to

design a pressure-medium cylinder also in a long-stroke

version, for example for integration into a roll stand, and

entail substantial savings in terms of weight and of

manufacturing costs.

Since the two cylinders can be activated independently of

one another, such a pressure-medium cylinder can also be
operated and activated in an especially flexible and simple
way, in that one cylinder is used for rough positioning and a

second cylinder 1s used for fine positioning under high

~pressure and with low response times.

Particularly advantageously, the pressure-medium cylindef 1S
also equipped with a path measurement system, by means of which

the position of at least one of the two cylinder pistons can be
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detected; since the thus detectable actual position of a piston

~can be used directly for regulation or control.

According to one aspect of the present invention, there
15 provided pressure-medium cylinder with pressure
intensification, the pressure-medium cylinder having arranged

in 1t two cylinders which are separate from one another and in

each of which a piston is arranged, and the piston of the
first cylinder having a piston rod which is operatively

connected to the second cylinder for the increase in pressure,

the cylinders being able to be activated independently of

one another, and the pressure-medium cylinder having arranged

i

on it a path measurement system, by means of which the movement

of at least one of the two pistons can be measured, wherein a

measurement transmitter rod assembly is provided, which is led

through the first piston and the first piston rod and which is
connected at one end to the second piston or to its piston rod

and at the other end to the path measurement system.

The present invention is described below with reference to the

- exemplary, diagrammatic and non-restrictive Figqures 1 and 2 in

which:

F1g. 1 shows a section through a pressure-medium cylinder

according to the invention, and

Fig. 2 shows a diagrammatic illustration of a roll stand with a

- pressure-medium cylinder according to the invention.

The pressure-medium cylinder, here a hydraulic cylinder 1,

according to Fig. 1 has a housing 2, in which two cylinders,

a pressure intensification cylinder 5 and an adjusting
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cylinder 8, are arranged. The two cylinders 5, 8 have

arranged in them in each case a piston, a pressure

intensification piston 3 and an adjusting piston 6. The

exact structural configuration of the cylinders 5, 8 and of
the associated pistons 3, 6 may be dispensed with here, since
such hydraulic cylinders are sufficientiy known and can be

designed in the most diverse possible ways.
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The pressure intensification cylinder 5 and the adjusting
cylinder 8 are in this case separated hydraulically from one
another and can be activated independently of one another in
each case via a specific supply line 9, 11 and a specific
discharge line 10, 12 for hydraulic fluid.

The adjusting piston 6 has an adjusting piston rod 7 which is
led outwards through the housing 2 of the hydraulic cylinder 1
and, for example, may be used as any desired actuation means or
may be connected to such means. The adjusting piston 6 may also
have a depression 15 of the size of the cross section of the
pressure intensification piston rod 4, as indicated in Fig. 1,
in order, for example in the event of a malfunction, to avoid
contact between the pressure intensification piston rod 4 and
the adjusting piston 6 and possible damage to these.

The pressure intensification piston 3 is connected to a
pressure 1ntensification piston rod 4 which is guided in a
partition, formed by part of the housing 2, between the
pressure 1ntensification cylinder 5 and adjusting cylinder 8
and which 1is 1led through the said partition and is thus
operatively connected to the adjusting cylinder 8 or to the
hydraulic fluid wvolume of the adjusting cylinder 8. The
pressure intensification piston 3 and the pressure
intensification piston rod 4 are dimensioned, here, such that
the pressure intensification piston rod 4 does not penetrate
into the adjusting-cylinder space in an uppermost position of
the pressure intensification piston 3. A piston-side pressure
1s consequently intensified, that is to say 1ncreased, in the
ratio of the cross sections of the pressure intensification
piston 3 and of the pressure intensification pliston rod 4, and
therefore the pressure thus increased acts on the adjusting

piston 6 on the piston side.

The adjusting piston 6 is connected, further, to a measurement
transmitter rod assembly 13 which, here, is 1led through the

pressure intensification piston rod 4, the pressure
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intensification piston 3 and the housing of the hydraulic
cylinder 1 and which 1s connected to a suitable path
measurement system 14, for example a sufficiently known
electrical or optical system. It goes without sayling, however,
that any other desired path measurement system 14 or any other
desired path measurement arrangement than that described here
could also be provided. The path measurement system 14 may, for
example, be linked to a regulation of the hydraulic cylinder 1
and/or to the regulation of a device actuated by the hydraulic
cylinder 1, such as, for example, a roll of a roll stand, for

example as an actual-value transmitter.

The functioning of the hydraulic cylinder 1 according to the
invention is described below by way of example.

Both pistons 3, 6 are connected on the piston side, that is to
say at the supply lines 9, 11, to a hydraulic system which is

under pressure,
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for example a pressure of 290 bar. Both cylinders can therefore
be supplied by the same hydraulic system. In the case of both
cylinders 5, 8, a constant reduced pressure, for example a
pressure of approximately 50 bar, prevails on the piston-rod
Side, that 1s to say at the discharge 1lines 10, 12. As 1is
sufficiently known, the activation of the cylinders 5, 8 may
take place by means of known servovalves arranged in the supply
line 9, 11 and/or discharge line 10, 12.

As a first step, the adjusting piston 6 together with the
adjusting piston rod 7 1is moved into a predetermined position
via the servovalve of the adjusting cylinder 8. This position
is transmitted to the path measurement system 14 wvia the
measurement transmitter rod assembly 13 which 1s connected
fixedly to the adjusting piston 6 and 1s 1led through the
pressure intensification piston 3. The path measurement system
14 may be connected to a suitable regulation. At the time of
the positioning of the adjusting piston 6, the pressure
intensification piston 3 1s 1in 1ts uppermost position and 1is
inactive. After the positioning of the adjusting piston 6 and
consequently of the adjusting piston rod 7 as a result of the
activation of the adjusting cylinder 8, its hydraulic supply
line 11 1s separated from the hydraulic system, for example by
means of a valve capable of being shut off, and the regulating
function of the hydraulic cylinder 1 1s then assumed by the
pressure intensification cylinder 5 via its servovalve.

Due to the arrangement according to the invention of the
pressure intensification plston 3 and adjusting piston 6, the
pressure intensification piston rod 4, the diameter of which is
in a specific ratio to the pressure intensification piston
diameter, then penetrates 1nto the c¢ylinder space of the
adjusting piston 6, the result of which i1s that a hydraulic
pressure multiplied by the ratio of the pressure
intensification piston Cross section to the pressure
intensification piston rod cross section builds up there. The
regulating path of the pressure intensifier is 1n thilis case

multiplied by the same ratio. Thus, as a result of the
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activation of the pressure intensification cvlinder 5, the
adjusting piston 6 can be activated and moved with a multiplied
pressure. Thus, by means of the hydraulic cylinder 1 according
to the irivention, 1t 1is possible, with a hydraulic system of
relatively low pressure and small dimensions, to act upon the
adjusting piston 6 with x times the pressure of the hydraulic
system. In this example, the 1ntensification ratio 1is
approximately 1 to 4, that 1is to say the 290 bar plston
pressure of the pressure intensifier would generate 1160 bar in

the adjusting cylinder 8.

Such a hydraulic cylinder 1 may particularly advantageously be
used as an adjusting cylinder 28 in a roll stand, as
1llustrated diagrammatically in Fig. 2.

Here, the roll stand 20 consists of two working rolls 22 and of
two supporting rolls 21, and a rolling strip 23 running through

between the two working rollers 22 is rolled.
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Such arrangements are sufficiently known and do not have to be
explained 1n any more detail here.

The roll stand 20 has arranged on i1t a hydraulic cylinder 1
according to the invention, the adjusting cylinder 7 of which
actuates an adjusting device 24, merely indicated here.

A regulating unit 25 receives measurement data from the path
measurement system 14 and activates the hydraulic cylinder 1.
The regulating unit 25 may also control further installation
parts and also receive measurement data from further sensors
26, as indicated in Fig. 2. The regulating unit 25 may likewise
also be linked to an overriding regulation 27, for example an
installation regulation.

As described above, then, by means of the regulating unit 25,
the hydraulic cylinder 1 levels out, according to the inputs
and by the activation of the pressure intensification cylinder
5, with sufficient reaction times, all the roll-nip wvariations
resulting from the different rolling forces. For this purpose,
measurement values required can be detected by means of the
sensors 26 and supplied to the regulating unit 25. According to
experience, paths of the order of between 1 and 5 mm have to be
levelled out in a roll stand 20. After the rolling strip 23 has
1ssued from the roll stand 20, the pressure intensification
piston 3 1s 1mmediately moved 1nto the uppermost position
again, and regulation 1s transferred to the adjusting cylinder
8 of the hydraulic cylinder 1 again. The next cycle commences

with the renewed positioning of the latter.

It would, however, also be conceivable, of course, to activate
both cylinders 5, 8 simultaneously, that 1is to say to act upon

them simultaneously with hydraulic fluid, if a particular

application so reguires.

Owing to the small volumes of the two c¢ylinders 5, 8, the
hydraulic cylinder 1 still has sufficiently high response

times, whilst nevertheless having very high achievable
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pressures.

At the same time, owing to the possibility of activating the
two cylinders 5, 8 1ndependently of one another, the
regulatability of the hydraulic cylinder 1 'is not 1impaired.
Thus, 1t -1s appropriate to use such a pressure-medium cylinder
1 wherever high forces, along with a small space requirement,
are required, that 1s to say, 1n addition to roll stands,. for
example, without any restriction also 1in forging presses or

edgers.

A pressure-medium cylinder according to the invention 1s
described above by the example of a hydraulic cylinder 1, but,
of course, any other suitable pressure medium, for example air
or gas for a pneumatic cylinder, could also be used, in which
case there could be minor structural changes without any

functional restrictions.
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CLAIMS:
1. Pressure-medium cylinder with pressure

~intensification, the pressure-medium cylinder having

arranged in it two cylinders which are separate from
one another and in each of which a piston is arranged, and

the piston of the first cylinder having a piston rod which 1is

operatively connected to the second cylinder for the increase

in pressure, the cylinders being able to be activated

- 1ndependently of one another, and the pressure-medium cylinder

having arranged on it a path measurement system, by means of

s

which the movement of at least one of the two pistons can be

measured, wherein a measurement transmitter rod assembly 1s
provided, which is led through the first piston and the

first piston rod and which is connected at one end to the
second plston or to its piston rod and at the other end to the

path measurement system.

2. Pressure-medium cylinder according to Claim 1,

wherein each cylinder has a specific supply line for pressure

medium and a specific discharge line for pressure medium.

3. Pressure-medium cylinder according to either one of
Claims 1 or 2, wherein the piston rod of the first piston has a

smaller cross-sectional area than the first piston.

4. Pressure-medium cylinder according to Claim 3,
wherein the piston rod of the first piston is arranged so as to

be guided in the housing of the pressure-medium cylinder.

5. Pressure-medium cylinder according to. one of

Claims 1 to 4, wherein the piston rod of the second pistdn 18

led out of the pressure-medium cylinder.
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0. Pressure-medium cylinder according to one of
Claims 1 to 5, wherein the pressure-medium cylinder is a

hydraulic or pneumatic cylinder.

7. Pressure-medium cylinder according to one of
Claims 1 to 6, wherein the path measurement system 1is

configured to measure movement of the second piston.

8. Use of the pressure-medium cyllnder according to

- —

one of Claims 1 to 7 as an adjusting cylinder of a roll of a

- roll stand.

9. Use according to Claim 8, wherein the second piston
rod 1s operatively connected to the roll or a mounting of the

roll of the roll stand.
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