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(57) Abrege/Abstract:

A bearing (1) comprising a core (2) and a sheath (3) which surrounds said core, wherein the core (2) Is supported against the
sheath (3) by means of at least one elastomer (4, 5) or a plurality of elastomers (4, 5), wherein at least two functional chambers (6,
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(57) Abrege(suite)/Abstract(continued):

11) which contain a working fluid are formed between the core (2) and the sheath (3), and wherein the functional chambers (6, 11)
are bounded at least partially by the elastomer or elastomers (4, 5), characterized, with respect to the problem of configuring a
bearing In such a way that a drop In rigidity of the bearing Is as small as possible at low temperatures, in that at least one equalizing
chamber (7) Is provided for an equalizing fluid, from which the equalizing fluid can be diverted into the functional chambers (6, 11),

whereln the equalizing fluid in the equalizing chamber (7) Is separated from a gas-filled space (9) or a plurality of gas-filled spaces
by a movable or elastic separating element (3, 21).
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ABSTRACT

A bearing (1) comprising a core (2) and a sheath (3) which surrounds said core, wherein
the core (2) is supported against the sheath (3) by means of at least one elastomer (4,
5) or a plurality of elastomers (4‘, 5), wherein at least two functional chambers (6, 11)
which contain a working fluid are formed between the core (2) and the sheath (3), ana
wherein the functional chambers (6, 11) are bounded at least partially by the elastomer
or elastomers (4, 5), characterized, with respect to the problem of configuring a bearing
in such a way that a drop in rigidity of the bearing is as small as possible at low
temperatures, in that at least one equalizing chamber (7) is provided for an equalizing
fluid, from which the equalizing fluid can be diverted into the functional chambers (6,
11), wherein the equalizing fluid in the equalizing chamber (7) is separated from a gas-
filled space (9) or a plurality of gas-filled spaces by a movable or elastic separating
element (8, 21).
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Bearing
Description
Technical field

The invention relates to a bearing including a core and a sheath surrounding that

core.

Prior art

Bearings which comprise a core and a sheath surrounding said core are already
known from the prior art. The core here by way of at least one elastomer or a plurality

of elastomers is supported in relation to the sheath.

One functional chamber or a plurality thereof in which operating fluids are received
is/are disposed between the core and the sheath. Often, the functional chambers at

their axial ends are delimited by the elastomers which bond the core to the sheath.

Such bearings are referred to as hydraulic bearings and usually have two functional

chambers which are closed off and interconnected, and in which in each case one

operating fluid is received.

As soon as a hydraulic bearing is cooled, various coefficients of expansion of the
core, of the sheath, and of the elastomers and of the operating fluid begin to display

their effect.

The operating fluid in the functional chambers usually displays a substantially higher
coefficient of expansion than the surrounding, substantially hard delimiting materials.

These delimiting materials are usually made from metal or elastomers.
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On account of cooling, a cavity or a void, respectively, which has to be equalized Is

created in the functional chambers. The formation of this void leads to a pressure drop

in the entire bearing system.

In as far as residual air is contained post filling in the functional chambers, said residual
air expands on account of the drop in pressure and provides a corresponding

equalization of volume.

The more residual air received in the functional chambers, the lower the pressure drop
in the bearing. However, an air bubble which is created is substantially always the same

size as the loss of volume of the operating fluid.

Against this background it should be noted that the pressure in the functional chambers
drops under the influence of the vapor pressure of the operating fluid, if no residual air
is contained in the functional chambers. The operating fluid evaporates and fills the

cavity which has been created or the void which has been created, respectively, In
which case the system pressure corresponds to the vapor pressure of the operating
fluid.

The behavior described above becomes more complex if very different amounts of air
have been received in the two functional chambers. Asymmetrical stiffness profiles

result on account thereof.

In any case, when the core deflects in relation to the sheath, first a void which has been
created has to be equalized independently of the frequency or speed, respectively, of

the deflection, prior to any significant increase in pressure taking place in the functional
chamber. Up to this point, the bearing only has the modest bearing-spring stiffness; the

higher exalted spring stiffness only begins to take effect thereafter.
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Summary of the invention

The invention is thus based on the object of designing and refining a bearing of the
type mentioned at the outset in such a manner that a collapse in stiffness of the

bearing at low temperatures is as modest as possible.

The present invention achieves the object mentioned above with the features of at
least one equalization chamber for an equalization fluid, from which equalization
chamber the equalization fluid is introducible into the functional chambers of the
bearing, wherein the equalization fluid in the equalization chamber Is separated by a
movable or elastic separation element from a gas-filled space or a plurality of gas-

filled spaces.

According to the invention it has been recognized that a collapse in stiffness at low
temperatures can be avoided in that the void which is created by different coefficients

of expansion is replaced by an equalization fluid.

According to the invention it has been specifically recognized that this equalization
fluid must be stored outside the functional chambers per se. On account of supplying

the equalization fluid in order to fill voids, a loss in function of the hydraulic stiffening

at high frequencies and/or speeds can be prevented.

According to the invention it has been recognized in particular that as a result of
process technology a certain amount of residual air always remains in the functional
chambers. According to the invention, it is ensured here that the pressure within the
bearing drops by only a modest amount. Otherwise, an éxpanding residual amount of

air would lead to functional limitations.

According to the invention, all these problems are addressed by an equalization
chamber for an equalization fluid, from which the equalization fluid is introducible into
a functional chamber. The equalization fluid here is separated in the equalization

chamber by a movable or elastic separation element from a gas-filled space. On
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account of the movable or elastic separation element, the amount of the supplied

equalization fluid is meterable without any problem.

To this extent, a bearing is designed such that a collapse in stiffness of the bearing at

low temperatures is as modest as possible.
The object mentioned at the outset has consequently been achieved.

The equalization chamber could be connectable in a fluid-conducting manner to a
connection duct of the functional chambers via a duct and a check valve. In order for
the bearing to be capable of functioning, the pressure in the equalization chamber must
to be as high as the static system pressure which prevails between the functional
chambers and the equalization volume when the bearing is stationary. It can be
determined from the pressure profiles in the functional chambers when the bearing is
dynamically stressed that this static system pressure results as a minimum value of the
oressure profile in the center of the connection duct. If the equalization volume Is
connected in such a manner via a check valve to the center of the connection duct that
a potentially prevalent positive pressure in the equalization volume is reduced via this
check valve when the minimum pressure in the center of the connection duct is

reached, said static system pressure of the bearing which is not dynamically stressed Is

automatically attained in the equalization volume without external intervention.

The equalization chamber could be connectable in a fluid-conducting manner to the
connection duct via a thin duct. An increasing static system pressure in the functional
chambers, for example as a result of the bearing being heated, may be equalized via
an additional duct between the equalization volume and the connection duct or one of
the functional chambers. In the event of each pressure peak, at all times only a very
modest amount of fluid may be supplied in a highly metered manner to the equalization

volume through the duct which is configured so as to be very thin.
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The check valve could allow a modest reflux into the equalization chamber. As an
alternative to an additional thin duct, the check valve may also be conceived such that
in the event of pressure peaks in the connection duct said check valve enables a very

small reflux into the equalization volume.

A flow throttle or a filter could be disposed within the duct. A flow throttle could be
disposed within the duct. Preferably, the duct is dimensioned such that at frequencies
or speeds which are relevant to functioning at the pressures prevalent in the bearing,
practically no volume flow is established and the full dynamic stiffness of the bearing Is
available. Nevertheless, the duct should be dimensioned in such a manner that an
equalization of volume which may last for minutes or hours is ensured in the event of

temperature changes in the entire bearing.

Against this background, the flow throttle could have a non-woven or woven fabric
which is sandwiched between two disks which are provided with passages. On account
thereof, the risk of the duct or the check valve being clogged by particles floating in the
equalization fluid may be addressed. Furthermore, a flow resistance within the duct may

be adjusted by way of a woven fabric or non-woven.

The flow resistance may be adjusted by a layer of a firm and tightly packed non-woven
or woven fabric. The non-woven or woven fabric is supported against tilting or deflecting

by way of pressure differentials by disks with passages.

Advantageously, the gas-filled space is selected so as to be so large that an
equalization of volume is performed without a substantial drop in pressure. The size of
the gas-filled space depends on the amount of residual air in the functional chambers

after the latter have been filled, the temperature range to be expected within which
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equalization has to be carried out, and a permissible deviation from a characteristic
curve of the bearing. Preferably, the gas-filled space displays about one to three times

the volume which has to be equalized during cooling.

The separation element could be designed as a displaceable piston. The separation
between the functional chambers and parts of the equalization chamber has to be gas-
tight. Otherwise, undesirable gases could make their way into the functional chambers.

Therefore, a sealed and axially displaceable piston is preferably employed.

Against this background, it is also conceivable for the separation element to be
designed as a roller diaphragm. A roller diaphragm from elastomer, which is preferably
to be provided with a fabric reinforcement, is distinguished by high elasticity. Moreover,
a roller diaphragm from an elastomer is very easily clampable in such a manner within a

duct that no permeable points are created.

The separation element could be designed as a foam rubber. The equalization fluid
here is separated by many closed-off and gas-filled spaces, namely bubbles or cells,
which are embedded in a rubber matrix. The foam rubber forms a crumple zone for a

movable column of equalization fluid.

Increases in temperature may also have significant effects on the properties of a

bearing. Additional volumes may arise on account of the operating fluid being heated.

These additional volumes lead to compression of the residual air which Is usually
received in the functional chambers and to bulging of the elastomers which support the

core in relation to the sheath.

On account thereof, the pressure rises in the bearing or in a system which has such a

bearing, respectively. By way of an equalization chamber in which an equalization fluid
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is provided, additional volumes created by heating can be compensated for, wherein
the equalization fluid in the equalization chamber is separated by a movable or elastic

separation element from a gas-filled space.

The additional pressure which is created by the additional volumes conveys operating
fluid into the equalization chamber, compressing the gas in the gas-filled space.
Therefore, the increase in pressure in the bearing is substantially more modest.

Preferably, the operating fluid and the equalization fluid are materially identical.

Brief description of the drawing

In the drawing:

fig. 1 shows a bearing which has an equalization chamber having a gas-filled

space, wherein a thin duct terminates in a further duct;

fig. 2 shows a bearing which has an equalization chamber having a gas-filled

space, wherein a thin duct terminates in a functional chamber;

fig. 3 shows a bearing which has an equalization chamber having a gas-fillea
space, wherein a separation of the fluid from the gas is performed by a

separation piston;

fig. 4 shows a bearing which has an equalization chamber having a gas-filled

space and which is equipped with a valve for filling/controlling the pressure

in the gas-filled space of the equalization chamber;
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fig. 8

fig. 9

fig. 10

fig. 11

fig. 12
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shows a bearing which has an equalization chamber having a gas-filled
space and which is equipped with an additional large external reservoir, in

order to increase the volume of the gas-filled space;

shows a bearing in which in a very general manner a delimited and gas-

filled space is illustrateq;

shows a diagram which shows the force/path profile of a bearing having

modest amounts of residual air at room temperature;

shows a diagram which illustrates the profile of the pressures in the
functional chambers, wherein a profile is illustrated at room temperature,

unstressed at 1 bar absolute, at 2 mm amplitude;

shows a diagram which shows the force/path profile of a bearing having

modest amounts of residual air in the functional chambers, at minus 20°C;

shows a diagram which shows the profile of the pressures in the functionai
chambers at minus 20°C, unstressed at 1 bar absolute, at 2 mm

amplitude;

shows a diagram which illustrates the force/path profile of a bearing
having an equalization chamber, at minus 20°C, wherein the equalization

volume equalizes about double the temperature diminution;

shows a diagram which illustrates the profile of the pressures in the
functional chambers at minus 20°C, wherein an equalization volume of the
equalization chamber may compensate for about double the temperature

diminution; and
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fig. 13 shows a bearing in which the equalization chamber is designed so as to

have a foam rubber.

Embodiment of the invention

Fig. 1 shows a bearing 1, comprising a core 2 and a sheath 3 surrounding said core 2,

wherein the core 2 by way of at least one elastomer 4, 5 or a plurality of elastomers 4, 5

is supported in relation to the sheath 3, wherein at least two functional chambers 6 and
11 which contain an operating fluid are configured between the core 2 and the sheath
3. and wherein the functional chambers 6, 11 are at least partially delimited by the
elastomer or elastomers 4. 5. The at least two functional chambers 6 and 11 are

connected in a fluid-conducting manner by way of a connection duct 14.

At least one equalization chamber 7 for an equalization fluid is provided, from which
equalization chamber 7 the equalization fluid is introducible into the functional
chambers 6 and 11, wherein the equalization fluid in the equalization chamber 7 is

separated by a movable or elastic separation element 8 from a gas-filled space 9.

The equalization chamber 7 is connected in a fluid-conducting manner to a connection

duct 14 of the two functional chambers 6. 11 via a duct 10. A check valve 15 Is

disposed within the duct 10.

A flow throttle 17 is disposed within the duct 10. The flow throttle 17 could have a non-

woven or woven fabric which is sandwiched between disks which are provided with

passages.
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Additionally, the equalization chamber 7 is connected in a fluid-conducting manner to
the duct 10 and/or the connection duct 14 and/or one or a plurality of functional

chambers 6, 11 by way of a very thin duct 16, as is illustrated in fig. 2.

Fig. 3 shows that the separation element 8 is designed as a displaceable piston. The

separation element 8 could also be designed as a roller diaphragm.

In the exemplary embodiments of the bearing 1 which are specifically illustrated, two
functional chambers 6, 11 which are both filled with operating fluid are provided.
Amounts of residual air 12, 13 which are created when the functional chambers 6, 11

are filled with operating fluid are received in the functional chambers 6, 11.

When the functional chambers 6, 11 are stressed by a movement in the direction x, the
pressure in the functional chamber 6 is increased while the pressure in the functional
chamber 11 is reduced. The two changes in pressure concordantly act as a

counterforce to the direction of movement x.

The pressure in the functional chamber 6 in theory may increase to any arbitrary level,
however in the functional chamber 11 in principle may not drop below the vapor

pressure of the operating fluid. Total stiffness may be enhanced by way of high

preliminary pressures in the bearing system.

On account thereof, it is possible for the dynamic stiffness of the bearing 1 t to be
actively or passively controlled by regulating the pressure in the gas-filled space 9 via a

valve 19, which is shown in fig. 4.

Against this background, many passive regulating systems for equalizing temperature

are conceivable. A bi-metal spring which acts on a pressure reservoir could be used.
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Expansion bodies could be used for compensating for volumetric changes. These

expansion bodies would have to display negative coefficients of expansion.

A reservoir 20 which is tapped into and is regularly filled is provided in fig. 5. This could
potentially be performed by dynamic processes in the bearing system per se. A
lowering of pressure could be performed. A pressure relief valve could be opened
toward the reservoir, in order to again increase pressure. In the event of an increase In
pressure a pressure relief valve which leads to a further reservoir, in particular to the

environment, and which releases pressure may be provided.

In a purely passive design, a very large reservoir with a very large volume could make
available an almost constant pressure. In the case of a suitable conception of the
volume of the large reservoir in relation to the volumetric differentials in the functional
chambers, a lowering of pressure could compensate for precisely the stiffening of the
elastomers when the temperature is lowered. Likewise, compensating for the decrease

in the modulus of the elastomer when the temperature increases is conceivable.

The bearing could be used as a hydraulic bearing, in particular as a hydraulic axle

guide bearing. The bearing could be used in rail vehicles as a hydraulic axle guide

bearing.

Moreover, it is possible for hydro bearings to be equipped with a specific preliminary
pressure, in order to influence a characteristic curve without increasing susceptibility to

temperature.

An amount of residual air in a functional chamber can be dramatically increased in a
targeted manner. In this way, the parasitic effect of the amounts of residual air may be

used as means for designing the characteristic curves.



5

10

15

CA 02901784 2015-08-19

12

Fig. 6 shows a bearing 1 in which the gas-filled space 9 is delimited in a very general

manner. This may be implemented by a bellows, an elastic bladder, or similar.

Fig. 13 shows a bearing 1, comprising a core 2 and a sheath 3 surrounding said core 2,
wherein the core 2 by way of at least one elastomer 4, 5 or a plurality of elastomers 4, 5
is supported in relation to the sheath 3, wherein at least two functional chambers 6 and
11 which contain an operating fluid are configured between the core 2 and the sheath
3. and wherein the functional chambers 6 and 11 are at least partially delimited by the
elastomer or elastomers 4, 5. The at least two functional chambers 6 and 11 are

connected in a fluid-conducting manner by way of a connection duct 14.

At least one equalization chamber 7 for an equalization fluid is provided, from which
equalization chamber 7 the equalization fluid is introducible into the functional
chambers (6, 11), wherein the equalization fluid in the equalization chamber 7 is

separated by an elastic separation element 21 from a plurality of gas-filled spaces.

Specifically, the separation element 21 is designed as a foam rubber. Here, the
equalization fluid is separated by many closed-off and gas-filled spaces, namely

bubbles or cells, which are embedded in a rubber matrix.
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CLAIMS:

1. A bearing, comprising a core and a sheath surrounding said core, wherein the
core by way of at least one elastomer or a plurality of elastomers is supported In
relation to the sheath, wherein at least two functional chambers containing an
operating fluid and configured between the core and the sheath, and wherein the
functional chambers are at least partially delimited by the at least one elastomer or
the plurality of elastomers, and

wherein at least one equalization chamber for an equalization fluid is provided,
from which equalization chamber the equalization fluid is introducible into the
functional chambers, wherein the equalization fluid in the equalization chamber is
separated by a movable or elastic separation element from a gas-filled space or a
plurality of gas-filled spaces, wherein the at least one equalization chamber Is
connectable in a fluid-conducting manner to a connection duct of the functional

chambers via a duct and a check valve.

2. The bearing as defined in claim 1, wherein the equalization chamber is
connectable in a fluid-conducting manner to the connection duct via a thin duct.

3. The bearing as defined in claim 1 or 2, wherein the check valve allows a

modest reflux into the equalization chamber.

4, The bearing as defined in any one of claims 1 to 3, wherein a flow throttie or a

filter is disposed within the duct

5. The bearing as define in any one of claims 1 to 3, wherein a flow throttle Is

disposed within the duct.

CA 2901784 2017-11-23
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6. The bearing as defined in claim 5, wherein the flow throttle has a non-woven
or woven fabric which is sandwiched between disks which are provided with

PasSSages.

/. The bearing as defined in any one of claims 1 to 6, wherein the separation

element is designed as a displaceable piston.

8. The bearing as defined in any one of claims 1 to 6, wherein the separation

element is designed as a roller diaphragm.

0 The bearing as defined in any one of claims 1 to 6, wherein the separation

element is designed as a foam rubber.

CA 2901784 2017-11-23
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forcelpath profile hydraulic bearings
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