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Mechanical seal arrangement with a release protection device

Description

The present invention relates to a mechanical seal arrangement with a release protection

device for the rotating slide ring, in particular if used with contaminated media.

Mechanical seal arrangements are known from the state of the art in different embodiments.
To avoid that a slide ring is released, they are usually shrunk onto a sleeve or the like. In this
manner, a force-fit connection between the slide ring and the sleeve is achieved, which
prevents any axial movement and release of the slide ring in the axial direction. In particular
when sealing contaminated media, e.g. crude oil, slide rings with diamond coating are
commonly used. However, due to the coating, such a slide ring cannot be shrunk onto a
sleeve, or the like. Especially when it comes to contaminated media, diamond-coated slide
rings have the advantage of having a longer service life. Therefore, such slide rings have to
be arranged in a loose manner, i.e., they have to be moveable in the axial direction of the
mechanical seal arrangement. However, since contaminated media are used, it is possible
that dirt particles enter from the medium into a gap at the rotating slide ring, and may lead to

a misalignment or a warping at the slide surface.

Thus, it is the objective of the present invention to provide a mechanical seal arrangement
which has a loosely inserted slide ring that facilitates a safe refitting in the axial direction and
can be used in an unproblematic manner with contaminated media, while at the same time

having a simple structure and being easy and cost-effectively to manufacture.

The objective is achieved through a mechanical seal arrangement with the features of claim

1, with the subclaims showing preferred further developments of the invention.

The mechanical seal arrangement according to the invention with the features of claim 1 has
a rotating and a stationary slide ring, which delimit a sealing gap in between them. Further, a
bellows element is provided, which facilitates a refitting of the rotating slide ring in the axial
direction of the mechanical seal. A release protection device prevents an axial release of the
rotating slide ring. The release protection device comprises an inner sleeve with a radially
outward facing web. At the slide ring, a radially inward facing ledge with a contact surface is
provided. At that, the rotating slide ring is freely movable in the axial direction and arranged
loosely on the inner sleeve. In this manner, shrinking the rotating slide ring is no longer
necessary. The release protection device prevents an undesired release of the rotating slide
ring during an axial refitting of the slide ring. Since no shrinking process is required for fixating
the rotating slide ring, the rotating slide ring can have a diamond coating, or a different kind of

coating. Further, the release protection device is arranged at an internal area of the
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mechanical seal arrangement, in which the latter does not come into contact with the
contaminated medium. In this manner, a high operational safety of the mechanical seal
arrangement according to the invention can be ensured. Thus, at the inner sleeve, a clean
barrier medium or the like is present, and it is excluded that any contaminants enter between
the slide ring and the inner sleeve. Also, no warping or other kind of damage to the slide ring
due to the contaminated medium can occur in this manner during operation. Further, a non-
destructive disassembly of the rotating slide ring can be facilitated, since no shrinking or the

like has to be performed at the sleeve.

It is further preferable if the outward facing web of the inner sleeve is in direct contact with the
contact surface at the rotating slide ring. In this manner, a safe movement of the rotating slide
ring in the axial direction can be facilitated. Further, the direct contact prevents the undesired

release of the rotating slide ring.

Particularly preferably, the contact surface at the rotating slide ring is oriented perpendicular

to the axial direction. In this manner, a simple structure can be ensured.

According to a further preferable embodiment of the present invention, the mechanical seal
arrangement comprises a spring element that is arranged between the web of the inner
sleeve and the contact surface of the rotating slide ring. Here, the spring element provides a
spring force in the axial direction and provides a free-of-pay connection between the inner

sleeve and the rotating slide ring. The spring element is preferably a wave spring.

It is further preferable to provide an outer sleeve that is connected to the inner sleeve. In this
manner, it is possible to transfer a torque transmission from a rotating structural component,
e.g. a shaft, to the rotating slide ring via the bellows element and the outer sleeve. Preferably,
one or multiple pins, in particular cylindrical pins, are provided for torque transmission

between the outer sleeve and the rotating slide ring.

Further, it is preferable if a welded connection is provided between the outer sleeve and the

inner sleeve.

According to an alternative embodiment of the present invention, a snap-in connection is
provided between the outer sleeve and the inner sleeve. Preferably, two snap-in noses are
embodied at the outer sleeve, snapping into corresponding recesses in the inner sleeve. In
this manner, it is possible to separate the outer sleeve and the inner sleeve from each other
in a non-destructive manner, and also the rotating slide ring can be removed in a non-

destructive manner.

For a particularly compact structure, the bellows element is preferably fixedly connected to

the outer sleeve.
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According to a further preferable embodiment of the present invention, the outer sleeve
partially passes the rotating slide ring. In this manner, a protection of that end of the rotating
slide ring that is facing away from the sealing gap against the contaminated medium can be
achieved. Here, it is particularly preferable if a secondary sealing element, in particular an O-
ring, is arranged between the outer sleeve and the rotating slide ring. It is particularly
preferable if the secondary sealing element is arranged in a groove in the outer sleeve,
wherein the groove is formed at an inner circumferential area of the outer sleeve that is facing

towards the rotating slide ring.

What is further preferable is that a contact seal is provided between the outer sleeve and the
rotating slide ring. The contact seal is preferably provided at an end of the rotating slide ring

and the outer sleeve that is facing away from the sealing gap.

It is particularly preferable if the rotating slide ring has a diamond coating. In this manner, it is
possible to use a diamond-coated rotating slide ring which is arranged in a force-free manner
and in particular in so as to be resettable in the mechanical seal arrangement in the axial
direction. Further, a non-destructive disassembly of the rotating slide ring is possible. In this
manner, only one rotating slide ring can be replaced, and the other structural components of

the mechanical seal arrangement, in particular the bellows element, may be reused.

In the following, a mechanical seal arrangement according to preferable exemplary
embodiments of the invention is described in detail by referring to the accompanying drawing.
Structural components having the same structure and functionality are indicated by the same

reference signs in the drawing. Herein:

Fig. 1 shows a schematized sectional view of a mechanical seal arrangement according

to a first preferable exemplary embodiment of the invention,

Fig. 2 shows a schematized sectional view of a mechanical seal arrangement according

to a second preferable exemplary embodiment of the invention, and

Fig. 3 shows an enlarged partial sectional view of the release protection device shown in
Fig. 2.

In the following, a mechanical seal arrangement 1 according to a first exemplary embodiment

of the invention is described in detail by referring to Fig. 1.

As can be seen from Fig. 1, the mechanical seal arrangement 1 comprises a rotating slide

ring 2 and a stationary slide ring 3, which define a sealing gap 4 in between them.

The stationary slide ring 3 is affixed at a stationary structural component 30, e.g. a housing or
the like.



10

15

20

25

30

4

Here, the mechanical seal arrangement 1 is provided to seal an area 12 in which a
contaminated medium is present against an internal area 13 at a rotating structural
component 14, e.g. a shaft, by means of a sealing medium, e.g. a barrier fluid, such as e.g.

oil or the like.

Further, a bellows element 10 is provided to be able to perform axial compensation
movements with the rotating structural component 14, with the bellows element 10 being
fixedly connected to a rotating structural component 14 (cf. Fig. 1) via a multi-part bellows
fixing unit 11. In this manner, axial movements of the shaft can be compensated by the

bellows element 10. The bellows element 10 is preferably made of metal.

To avoid a release of the rotating slide ring 2 in the event of such axial movements, in
particular in the event of a reciprocating movement in the axial direction X-X, a release

protection device 5 is provided according to the invention.
The release protection device 5 comprises an inner sleeve 6 and an outer sleeve 7.

Here, the rotating slide ring 2 is inserted loosely between the inner sleeve 6 and the outer
sleeve 7. At that, the inner sleeve 6 is arranged at an inner circumferential partial area of the
rotating slide ring 2, and the outer sleeve 7 is arranged at an outer circumferential partial area
of the rotating slide ring 2. Here, the outer sleeve 7 overlaps with an outer shell area of the

rotating slide ring 2.

Multiple cylindrical pins 9 are provided for torque synchronization, being inserted into
correspondingly formed recesses in the rotating slide ring 2, and fixated at the outer sleeve 7
by means of a press fit. In this manner, a rotation of the rotating structural component 14 can
be transferred to the outer sleeve 7 via the multi-part bellows fixing unit 11 and the bellows

element 10, and from the outer sleeve 7 can be transferred to the rotating slide ring 2.

Further, a secondary seal 8 in the form of an O-ring is arranged between the outer sleeve 7
and the rotating slide ring 2. For this purpose, a correspondingly formed recess 71 is provided

in the outer sleeve 7.

The bellows element 10 is fixedly connected to the outer sleeve 7, for example by means of a

welded connection.

Further, the outer sleeve 7 and the inner sleeve 6 are also fixedly connected to each other.

Here, preferably also a welded connection 18 is provided.

As can further be seen in Fig. 1, a web 60 is provided at the inner sleeve 6, being arranged at
that end of the inner sleeve 6 that is facing towards the sealing gap 4. The web 60 is a ring-

shaped circumferential web that abuts a contact surface 21 of the rotating slide ring 2. The
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contact surface 21 is embodied at a ledge 20 of the rotating slide ring 2. What results in this
manner is a contact area 23 between the web 60 and the contact surface 21 that extends in a
perpendicular manner with respect to the axial direction X-X. Thus, the contact area 23
between the web 60 and the contact surface 21 extends in the radial direction of the
mechanical seal arrangement. Further, the inner sleeve 6 has multiple openings 61 at an
inner circumferential area to supply sealing medium from the internal area 13 to the inner

area 101 of the bellows element 10.

In contrast to the state of the art, in which the rotating slide ring 2 is fixedly attached at the
sleeve by means of a shrink joint, in the present invention the rotating slide ring 2 is arranged
in a force-free manner between the inner sleeve 6 and the outer sleeve 7. Thus, the rotating
slide ring 2 is loosely inserted onto the inner sleeve 6 before mounting, and subsequently the
outer sleeve 7 and the inner sleeve 6 are fixedly connected to each other, e.g. via the welded
connection 18. However, by providing the web 60 at the inner sleeve 6, a release of the
rotating slide ring 2 from the compound structure between the inner sleeve 6 and the outer
sleeve 7 is prevented. Thus, it is in particular possible that a coating, in particular a diamond

coating, can be provided at a slide surface 22 of the rotating slide ring 2.

Since the release protection device 5 is substantially arranged at an inner circumference of
the rotating slide ring 2, the mechanical seal arrangement 1 can in particular also be used
with contaminated media, e.g. in rotating structural components that are used in crude oil
production. In particular, it can be prevented here that particles from the medium to be
processes travel from the area 12 to the contact area 23 between the web 60 and the contact
surface 21, and there can lead to misalignments of the rotating slide ring 2, shifting it from its
position in which it is aligned in the axial direction X-X. Such misalignments can lead to
undesired wear or a contact between the rotating slide ring 2 and the stationary slide ring 3 in
the area of the sealing gap 4. Further, it becomes possible to dismantle and replace the
rotating slide ring 2 in a non-destructive manner. Even though the fixed connection between
the inner sleeve 6 and the outer sleeve 7 has to be removed for that purpose, the loosely
inserted slide ring can be taken out in a simple manner, and a new rotating slide ring 2 can be

arranged in a tension-free manner at the release protection device 5.

Further, any jamming of the structural components can be prevented by providing the contact
areas 23 between the web 60 and the contact surface 21 perpendicular to the axial direction
X-X.

Moreover, the mechanical seal arrangement according to the invention can also be used for

processes with pressure reversal.
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Figs. 2 and 3 show a mechanical seal arrangement 1 according to a second exemplary

embodiment of the invention.

In contrast to the first exemplary embodiment, in the second exemplary embodiment a
release protection device 5 is provided in which a non-destructive, releasable connection

between the inner sleeve 6 and the outer sleeve 7 is provided.

In this exemplary embodiment, a snap-in connection 16 is provided between the inner sleeve
6 and the outer sleeve 7. At that, the inner sleeve 6 comprises the snap-in noses 62 which
are snapped in into snap-in recesses 70 in the outer sleeve 7, which are formed
correspondingly in a complementary shape. This can be seen in detail in Fig. 3. Thus, the
shap-in connection 16 is embodied at that end of the inner sleeve 6 that is facing away from
the sealing gap 4. What is preferably provided here is a circumferential snap-in nose 62 and a

corresponding circumferential snap-in recess 70.

Further, in contrast to the first exemplary embodiment, a wave spring 15 is provided between
the web 60 and the contact surface 21 of the rotating slide ring 2. Here, the wave spring
exerts a force in the axial direction X-X. The wave spring 15 is has a wavy shape in the
circumferential direction, alternatingly abutting at the web 60 and the contact surface 21.
Thus, the axial force exerted by the wave spring 15 is distributed substantially evenly in the

circumferential direction.

Further, instead of the elastomer seal in the form of a secondary seal 8 that is used in the first
exemplary embodiment, in the second exemplary embodiment a contact seal 17 is provided
between the outer sleeve 7 and the rotating slide ring 2. In this manner, it is in particular
possible to design the mechanical seal 1 of the second exemplary embodiment to be very

compact in the radial direction, i.e., perpendicular to the axial direction X-X.
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1
2
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4
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11
12
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16
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22
23
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60
61
62
70
71
101
X-X

mechanical seal arrangement
rotating slide ring

stationary slide ring

sealing gap

release protection device
inner sleeve

outer sleeve

secondary seal

cylindrical pin

bellows element

bellows fixing unit

area

internal area

rotating structural component
spring element, wave spring
snap-in connection

contact seal

welded connection

ledge

contact surface

slide surface

contact area

housing

web

opening in the axial direction
shap-in nose

shap-in recess

recess

inner area

axial direction
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Claims

1.

Mechanical seal arrangement, comprising:

- a rotating slide ring (2) and a stationary slide ring (3), which delimit a sealing gap
(4) in between them,

- wherein the rotating slide ring (2) has a radially inward facing ledge (20) with a
contact surface (21),

- a bellows element (10) for refitting the rotating slide ring (2) in an axial direction
(X-X) of the mechanical seal arrangement, and

- a release protection device (5) for the rotating slide ring (2),

- wherein the release protection device (5) comprises an inner sleeve (6) with a
radially outward facing web (60), which restricts a movement of the rotating slide
ring (2) in the axial direction (X-X), and

- wherein the rotating slide ring (2) is arranged on the inner sleeve (6) so as to be

freely movable in the axial direction (X-X).

Arrangement according to claim 1, wherein the outward facing web (60) is in direct

contact with the contact surface (21) of the rotating slide ring (2).

Arrangement according to claim 1, wherein a spring element (15) is arranged between

the web (60) and the contact surface (21) of the rotating slide ring (2).

Arrangement according to one of the preceding claims, wherein the contact surface (21)

is aligned to be perpendicular to the axial direction (X-X).

Arrangement according to one of the preceding claims, further comprising an outer

sleeve (7) that is connected to the inner sleeve (6).

Arrangement according to claim 5, wherein a connection between the outer sleeve (7)

and the inner sleeve (6) is provided as a welded connection (18).

Arrangement according to claim 5, wherein a connection between the outer sleeve (7)

and the inner sleeve (6) is embodied as a snap-in connection (16).

Arrangement according to one of the preceding claims, further comprising a pin (9) for

transferring a torque from the outer sleeve (7) to the rotating slide ring (2).
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Arrangement according to one of the preceding claims, wherein the bellows element

(10) is fixedly connected to the outer sleeve (7).

Arrangement according to one of the preceding claims, wherein a contact seal (17) is

provided between the outer sleeve (7) and the rotating slide ring (2).

Arrangement according to one of the preceding claims, wherein a slide surface (22) of

the rotating slide ring (2) has a diamond coating.



