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(57) Abstract

Sealing ring (1) for a centrifugal separator with an axially open annular groove (7) for the sealing ring in a first rotor part (2) and a
relative to the first rotor part (2) axially movable second rotor part (3), against which the sealing ring (1) sealingly abuts. Both the sealing
ring (1) and the groove (7) has a first annular portion (8 and 9, respectively) turned towards the second rotor part (3) and a second annular
portion (14 and 11, respectively) turned away from the second rotor part (3). The second portion (11) of the groove has an outer annular
recess (12) and an inner annular recess (16) whereas the second annular portion (14) of the sealing ring (1) has at least one projection (15),
which is arranged to at least partly fill up the outer recess of the groove (7). The sealing ring (1) and the groove (7) are so shaped and
adapted to one another that the sealing ring is kept in the groove locked by its shape and the tightening force is transferred from the sealing
ring (1) to the first rotor part (2) by pressing the sealing ring (1) against the bottom (13) of the groove and so that the sealing ring (1) upon
elastical deformation of the same and/or the first rotor part (2) can be brought into position in and be taken out of the groove.
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Sealing ring for a centrifugal separator

The present invention concerns a sealing ring intended upon mounting to
be inserted in an axial open annular groove in a first rotor part of a centri-
fugal separator, which has a second rotor part movable relative to the first
rotor part, the second rotor part having a abutment surface intended to be
brought in and out of sealing abutment against a sealing surface of a

sealing ring mounted in the groove, the sealing ring being pressed axially

in a direction into the groove.

In Us 4 534 570 a sealing ring of this kind is disclosed, which is exposed
to very high loads. To be able during operation to prevent liquid from
leaking out of the centrifugal separator passing the sealing ring, the
second rotor part has to be pressed with its abutment surface against the
sealing surface with a force, which gives a sealing pressure, which with

enough margin exceeds the liquid pressure, which the sealing ring shall
keep tight against.

The liquid pressure next to sealing rings of this kind in centrifugal sepa-
rators is often very high as a result of the high number of revolutions at
which rotors of centrifugal separators rotate. Therefore, the force needed
for the tightening often is very high.

It is then very important that the sealing ring with guarantee is firmly fixed
in its groove after every axial movement of the second rotor part in and

out of sealing abutment against the sealing surface of the sealing ring.

For this purpose sealing rings of this kind have conical radial delimiting

surfaces and are pressed into annular grooves in the first rotor part, which
also has conical delimiting surfaces.
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However, this means that a very great portion of the tightening force is
taken up by the conical surfaces, which causes high concentrations of

stresses in adjacent portions of the first rotor part.

The object of the present invention is to accomplish a sealing ring of the
kind initially described, which with guarantee can be kept in its groove in

the first rotor part without causing high stresses in adjacent portions of the
first rotor part. '

According to the present invention this is accomplished by the fact

- that the sealing ring has a first annular portion turned towards the
second rotor part, the first annular portion in unloaded condition having
an outer radius, which at least is as large as the outer radius of a first
annular portion of the groove, which is arranged to receive this first
annular portion of the sealing ring,

- that the first annular portion of the sealing ring has a radial width,
which at least is as large as the radial width of a section of the first

annular portion of the groove located closest to the second rotor part,

- that the groove has a second annular portion turned away from the
second rotor part, the second annular portion connecting to an axial
end of the first annular portion of the groove and having an outer
annular recess, which extends axially from this axial end radially

outwardly from the outer radius of the first portion at this axial end,

— that the groove has a bottom located in the second annular portion of

the groove at its end turned away from the second portion of the rotor,
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- that the sealing ring has a second annular portion turned away from
the second rotor part, the second annular portion connecting to an
axial end of the first annular portion of the sealing ring and having at
least one projection, which at least partly fills up the outer annular
recess in the second annular portion of the groove and abuts at least
against an inner surface of the recess located closest to this axial
end, the axial end of the first annular portion of the sealing ring and the
axial end of the first annular portion of the groove being located at

substantially the same axial level,

- that the groove also has an inner annular recess, which extends
axially from the bottom of the groove to said section and radially
inwardly from the inner radius of the section at an end of the section
turned away from the second rotor part, the sealing ring in mounted

condition being located radially outside the inner annular recess, and

- that the inner annular recess is adapted, upon elastical deformation of
at least one of the first rotor part, the first annular portion of the sealing
ring and the second annular portion of the sealing ring, to enable the
sealing ring to be turned in an inclined position in an axial cross-
section to an insertion and removal direction, the maximum dimension
perpendicular to this insertion and removal direction of the sealing ring
being less than the minimum dimension of the groove perpendicuiar to
this insertion and removal direction.

Hereby, the retaining force is accomplished by means of iocking by shape
instead of by means of a clamping joint and the tightening force is trans-
ferred from the sealing ring to the first rotor part by pressing the sealing

ring against the bottom of the groove, which causes much lower stress
concentrations.
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In a preferred embodiment the first and the second annular portion of the
sealing ring are formed in one single integrated piece. The projection on
the second annular portion of the sealing ring suitably extends substan-

tially along the entire periphery of the sealing ring.

In a special embodiment of the invention the radial width of said section

decreases by distance from the second rotor part.

Hereby, it can be prevented that liquid and pollutions are ieaking into the
groove.

The rotor parts are as suggestion rotatable around a rotational axis, the

sealing ring extending concentrically around the rotational axis.

In a further embodiment of the invention the sealing ring is made of a

polymer such as polyetheretherketone or polyoxymethylene.

In the following the invention is described more closely with reference to
the figures on the attached drawings in which

figure 1 schematically shows an axial section through a part of a

centrifugal separator, which is provided with one embodiment of a sealing
ring according to the invention, and

figure 2 shows the sealing ring in more detail.

In figure 1 a part of a rotor of a centrifugal separator is shown, which is
provided with a sealing ring 1 according to the present invention. The
rotor, which is rotatable around a rotational axis, not shown, has a first

rotor part 2 and a second rotor part 3. The two rotor parts 2 and 3 delimit
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together a separation chamber 4. The second rotor part is axially movable
with an abutment surface 5 in and out of abutment against a sealing
surface 6 of the sealing ring 1, which is inserted in an annular groove 7,

which surrounds a rotational axis, not shown.

The closer design of the sealing ring 1 and of the groove 7 according to
the invention is apparent from figure 2.

The sealing ring 1 has a first sealing portion 8 turned towards the second
rotor part 3, the first annular portion 8 having in unloaded condition an
outer radius, which is at least as large as the outer radius of a first
annular part 9 of the groove 7, which is arranged to receive this first
annular portion 8 of the sealing ring 1.

The first annular portion 8 of the sealing ring has a radial width which is at
least as large as the radial width of an axial section 10 of the first annular
portion 9 of the groove 7 located closest to the second rotor part 3. The
groove 7 has a second annular portion 11 turned away from the second
rotor part 3 and a bottom 13 located in the second annular portion 11 of
the groove 7 at the end of it turned away from the second rotor part 3.
This second annular portion 11 connects to an axial end of the first
annular portion 9 of the groove 7 and has an outer annular recess 12.
The recess 12 extends axially from this axial end and radially outwardly
from the outer radius of the first portion 9 at this axial end.

The sealing ring has a second annular portion 14 turned away from the

second rotor part, the second annular portion 14 connecting to an axial

end of the first annular portion 8 of the sealing ring and having a projec-
tion 15, which at least partly fills up the outer annular recess 12 in the

second annular portion 11 of the groove 7 and abuts at least against an
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inner surface of the recess 12 located closest to this axial end. The axial
end of the first annular portion 8 of the sealing ring 1 and the axial end of
the first annular portion 9 of the groove 7 are located at substantially the
same axial level. The groove 7 also has an inner annular recess 16,
which extends axially from the bottom of the groove 7 to said section 10
and radially inwardly from the inner radius of the section 10 at the end of
the section 10 turned away from the second rotor part 3, the inner annular

recess 16 being empty.

The inner annular recess 16 is arranged upon elastical deformation of at
least one of the first rotor part 2, the first annular portion 8 of the sealing
ring and the second annular portion 14 of the sealing ring, to enable the
sealing ring 1 to be put in an inclined position in an axial cross-section
relative to the groove 7 to a direction of insertion and removal, the
maximum dimension of the sealing ring 1 perpendicular to this insertion
and removal direction being less than the minimum dimension of the

groove 7 perpendicular to this insertion and removal direction.

Which one of the elements which is deformed or which is deformed
mostly depends on their stiffnesses relative to one another. The decisive
thing is that the turning of the sealing ring into an inclined position is
made possible by the deformation so that the sealing ring can be brought
in and out of the groove. If a sealing ring made of a stiff metallic material
such as bronze is used instead, the first rotor part 2 is mainly deformed.
If a sealing ring made of a polymer such as polyetheretherketone or
polyoxymethylene is used instead the sealing ring 1 is mainly deformed
by the second annular portion 14 of it being compressed.
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In the shown example the sealing ring 1 is shaped in one single
integrated piece, which extends around the rotational axis. Suitably, the

projection extends along the entire periphery of the sealing ring.
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Claims

1. A sealing ring (1) intended upon mounting to be inserted in an axial
open annular groove (7) in a first rotor part (2) of a centrifugal separator,
which has a second rotor part (3) movable relative to the first rotor

part (2), the second rotor part having an abutment surface (5) intended to
be brought in and out of sealing abutment against a sealing surface (6) of
a sealing ring (1) mounted in the groove (7), the sealing ring being

pressed axially in a direction into the groove (7),

characterised in

- that the sealing ring (1) has a first annular portion (8) turned towards
the second rotor part (3), the first annular portion in unloaded condition
having an outer radius, which at least is as large as the outer radius
of a first annular portion (9) of the groove (7), which is arranged to
receive this first annular portion (8) of the sealing ring (1),

- that the first annular portion (8) of the sealing ring (1) has a radial
width, which at least is as large as the radial width of a section (10) of
the first annular portion (9) of the groove (7) located closest to the
second rotor part (3),

- that the groove (7) has a second annular portion (11) turned away
from the second rotor part (3), the second annular portion (11)
connecting to an axial end of the first annular portion (9) of the groove
(7) and having an outer annular recess, which extends axially from this

axial end radially outwardly from the outer radius of the first portion (9)
at this axial end,
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- that the groove has a bottom (13) located in the second annular

portion (11) of the groove (7) at its end turned away from the second
portion (3) of the rotor,

that the sealing ring (1) has a second annular portion (14) turned away
from the second rotor part (3), the second annular portion (14) connec-
ting to an axial end of the first annular portion (8) of the sealing ring (1)
and having at least one projebtion (15), which at least partly fills up the
outer annular recess (12) in the second annular portion (11) of the
groove (7) and abuts at least against an inner surface of the recess
(12) located closest to this axial end, the axial end of the first annular
portion (8) of the sealing ring (1) and the axial end of the first annular
portion (9) of the groove (7) being located at substantially the same

axial level,

that the groove (7) also has an inner annular recess (16), which
extends axially from the bottom (13) of the groove (7) to said section
(10) and radially inwardly from the inner radius of the section (10) at
an end of the section (10) turned away from the second rotor part (3),
the sealing ring (1) in mounted condition being located radially outside
the inner annular recess (16), and

that the inner annular recess (16) is adapted upon elastical deforma-
tion of at least one of the first rotor part (2), the first annular portion (8)
of the sealing ring (1) and the second annular portion of the sealing
ring (1) to enable the sealing ring (1) to be turned in an inclined
position in an axial cross-section to an insertion and removal direction,
the maximum dimension perpendicular to this insertion and removal
direction of the sealing ring being less than the minimum dimension of

the groove (7) perpendicular to this insertion and removal direction.
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2. Asealing ring accordingtoclaim1, characterised in
that the first and the second annular portion (8 and 14, respectively) of it

are formed in one single integrated piece.

3. A sealing ring according to any one of the claims 1 or2, charac-—
terised in thatthe projection (15) on the second annular portion

(14) of the sealing ring (1) extends substantially along the entire periphery
of the sealing ring (1). '

4. A sealing ring according to any one of the claims 1-3, charac-

terised in thatthe radial width of the section (10) decreases by
distance from the second rotor part (3).

5. A sealing ring according to any one of the preceding claims, cha-
racterised in thatthe rotor parts (2 and 3) are rotatable around

a rotational axis, the sealing ring (1) extending concentrically around the
rotational axis.

6. A sealing ring according to any one of the preceding claims, cha -

racterised in thatitis made of a polymer.

7. A sealing ring accordingtoclaim6, characterised in thatit
is made of polyetheretherketone.

8. A sealing ring accordingtoclaim6, characterised in thatit
is made of polyoxymethylene.
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