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Description

[0001] The present disclosure is directed to systems
and methods of forming seals in rotating machinery, and
more particularly to a circumferential seal for a machine
having a rotating shaft.
[0002] In rotating machinery, the passages between
fixed structures surrounding rotating components pro-
vide pathways for leakage of either the working fluid or
support system fluids. These pathways may allow fluid
from the supporting systems, such as lubricating oil, to
leak into the working fluid, or may allow the working fluid
to leak into these support systems. These leaks along
the shaft, or rotor, of the rotating machinery result in lower
operating efficiency and quicker degradation of machine
components requiring more frequency maintenance in-
tervals.
[0003] To inhibit leakage through these pathways, ro-
tating machines use various seals and sealing tech-
niques. Circumferential seals are commonly used to pre-
vent fluid leakage between compartments. Controlled-
gap seals, arch-bound circumferential seals, and seg-
mented circumferential contacting seals are commonly
used mechanical sealing methods for circumferential
seals. These seals comprise a rotating component,
called a seal rotor, sometimes known as a runner, and a
non-rotating component called a radial seal or a carbon
circumferential seal.
[0004] A common configuration is a seal rotor com-
posed of a metallic material and a radial seal composed
of carbon (which may also be referred to as a circumfer-
ential carbon seal or a carbon circumferential seal). This
configuration exhibits a high degree of friction between
the rotor and radial seal which wears the carbon seal
quickly, resulting in the need for more frequent inspection
and replacement. To avoid this friction at the sealing in-
terface, the machine may be designed with a small gap
between the metallic seal rotor and the carbon circum-
ferential seal. However, the difference in the coefficients
of thermal expansion (CTE), as well as the amount of
mechanical growth due to centrifugal effects, between a
metallic seal rotor and a carbon circumferential seal is
such that it is difficult to maintain this small gap. The
carbon circumferential seal and metallic seal rotor will
expand at different rates as the machine operating tem-
perature changes and at different machine speeds. Con-
sequently, the gap will either be too large for efficient
operation, or will be too small resulting in excessive wear
to the circumferential carbon seal.
[0005] One solution to this high wear rate is to replace
the metallic seal rotor with a ceramic runner. A ceramic
runner may be chosen with a CTE close to that of a carbon
circumferential seal. Ceramic materials may also expe-
rience less mechanical growth from centrifugal effects
due to high elastic modulus. The thermal expansion and
elastic modulus of ceramic materials allow tighter gaps
to be maintained over the operating range of the machine,
thereby avoiding some of the above consequences of

using a metallic rotor. Additionally, the ceramic material
may have a lower frictional force between itself and the
circumferential carbon seal. The ceramic material may
have a sufficiently low frictional force with the carbon seal
that the two may be in contact during operation without
significant wear to the seal.
[0006] However, the use of ceramic materials imposes
challenges in the application of a high temperature ma-
chinery, such as a jet engine. A ceramic runner must
circumscribe and be affixed, directly or indirectly, to the
metallic shaft of the machine. Differences between the
CTE of the ceramic and metallic components result in
varying stresses on the ceramic component as a result
of the differences in thermal growth as temperatures
change during machine operations. Additionally, some
rotating machines are assembled such that subcompo-
nents are stacked upon one another around the shaft
and held together by large compressive forces, a method
also known as a lockup assembly. These large compres-
sive forces can create tensile stresses in portions of a
ceramic runner. Ceramics may crack under these tensile
stresses because they are brittle in nature.
[0007] EP0775859A1 discloses a seal for a compres-
sor comprising a stainless steel support member fixed to
a rotary shaft, the support member comprises an inner
ring and an outer ring connected by a radial web. An end
of the outer ring has a radially inwardly extending fitting
portion. A silicon carbide rotating slide member is at-
tached to the shaft by the support member and the fitting
portion engages a recess in the slide member. A station-
ary slide member sealingly engages an axially facing sur-
face of the rotating slide member.
[0008] The present application discloses one or more
of the features recited in the appended claims and/or the
following features which, alone or in any combination,
may comprise patentable subject matter.
[0009] According to an aspect of the present disclo-
sure, a circumferential seal for a machine having a rotat-
ing shaft is provided. The seal may comprise a metallic
mounting element affixed around the circumference of
the shaft and a ceramic sealing runner. The mounting
element may comprise a base forming a radially outward
facing cylindrical surface extending axially along the shaft
and a mounting member extending radially outward from
the base and axially along the shaft forming a radially
inward facing cylindrical surface which extends axially
along the shaft a distance less than the outward facing
cylindrical surface of the base. The runner has a radially
outward facing cylindrical surface extending axially along
the shaft a distance greater than the radially outward fac-
ing cylindrical surface of the base, and the runner is car-
ried by the mounting element in axial and radial alignment
by an interference fit between at least a portion of the
radially outward facing cylindrical surface of the runner
and at least a portion of the radially inward facing cylin-
drical surface of the mounting member. The circumfer-
ential seal further comprises a radial seal for sealingly
engaging the outer radially outward facing surface of the
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sealing runner.
[0010] In some embodiments, the mounting member
may be radially compliant. In some embodiments the
mounting member further forms an extension projecting
radially outward from the base, an axial extending mem-
ber and an axial return member which forms the radially
inward facing surface of the mounting member. In some
embodiments the extension, the axially extending mem-
ber and the axial return member form a radially compliant
opening in the mounting member. In some embodiments
the axially extending member is arcuate.
[0011] In some embodiments the mounting member
further comprises a fluid flinger disposed on a radial outer
surface of the mounting member. In some embodiments
the sealing runner experiences its highest stress load
during assembly, or when the engine is off and at lower
ambient temperatures. In some embodiments the stress
load on the sealing runner decreases with increasing
temperature.
[0012] In some embodiments the radial seal comprises
carbon.
[0013] In some embodiments the interference fit is
proximate an axial end of the sealing runner. In some
embodiments the base further forms a radially inner sur-
face at an angle to an axis of the machine. In some em-
bodiments the radially outward facing surface of the base
and the runner define an opening for operably engaging
a flexible sealing element. In some embodiments the flex-
ible sealing element is an O-ring.
[0014] According to another aspect of the present dis-
closure, a circumferential seal for a machine having a
metallic rotating shaft comprises a mounting element af-
fixed around a circumference of the shaft, the mounting
element comprising: a base forming a radially outward
facing surface extending axially along the shaft; and a
mounting member, wherein the mounting member forms
an extension projecting radially outward from the base,
an axial extending member and an axial return member
which forms a radially inward facing cylindrical surface.
In some embodiments the extension, the axially extend-
ing member and the axial return member form a radially
compliant opening in the mounting member. In some em-
bodiments a sealing runner having a radially outward fac-
ing cylindrical surface extending axially along the shaft,
the sealing runner being carried by the mounting element
in axial and radial alignment by an interference fit be-
tween at least a portion of the radially outward facing
cylindrical surface of the ceramic sealing runner and at
least a portion of the radially inward facing cylindrical
surface of the mounting member.
[0015] According to another aspect of the present dis-
closure, a method of forming a circumferential seal in a
machine having a metallic rotatable shaft comprises af-
fixing a metallic mounting element around the circumfer-
ence of the shaft, the mounting element comprising a
base forming a radially outward facing cylindrical surface
extending axially along the shaft, and a mounting mem-
ber extending radially outward from the base and axially

along the shaft forming a radially inward facing cylindrical
surface extending axially along the shaft a distance less
than the radially outward facing cylindrical surface of the
base; and providing a ceramic sealing runner having a
radially outward facing cylindrical surface extending ax-
ially along the shaft a distance greater than the radially
outward facing cylindrical surface of the base, the ceram-
ic sealing runner being carried by the mounting element
in axial and radial alignment by an interference fit be-
tween at least a portion of the radially outward facing
cylindrical surface of the ceramic sealing runner and at
least a portion of the radially inward facing cylindrical
surface of the mounting member.
[0016] In some embodiments the mounting member of
the mounting element is radially compliant. In some em-
bodiments the method further comprises sealingly en-
gaging the outer radially outward facing surface of the
sealing runner with a radial seal. In some embodiments
the sealing runner experiences its highest stress load
during assembly, when the engine is off, or both. Also,
the cooler the engine becomes while off, the greater the
stress in the ceramic becomes.
[0017] These and many other advantages of the
present subject matter will be readily apparent to one
skilled in the art to which the disclosure pertains from a
perusal of the claims, the appended drawings, and the
following detailed description of preferred embodiments.

FIG. 1 is a cross-sectional, axial view of a prior art
circumferential seal.
FIG. 2 is a cross-sectional, axial view of a second
prior art circumferential seal.
FIG. 3A is a cross sectional, axial view of a mounting
element according to some embodiments of the
present disclosure.
FIG. 3B is a perspective view of a mounting element
cross-section according to some embodiments of
the present disclosure.
FIG. 4 is a cross sectional, axial view of a mounting
element according to some embodiments of the
present disclosure.

[0018] While the present disclosure is susceptible to
various modifications and alternative forms, specific em-
bodiments have been shown by way of example in the
drawings and will be described in detail herein. It should
be understood, however, that the present disclosure is
not intended to be limited to the particular forms dis-
closed. Rather, the present disclosure is to cover all mod-
ifications, equivalents, and alternatives falling within the
spirit and scope of the disclosure as defined by the ap-
pended claims.
[0019] For the purposes of promoting an understand-
ing of the principles of the disclosure, reference will now
be made to a number of illustrative embodiments illus-
trated in the drawings and specific language will be used
to describe the same.
[0020] Fig. 1 illustrates a cross-sectional, axial view of
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a prior art circumferential seal 100. The seal 100 com-
prises ceramic runner 106 which engages a carbon cir-
cumferential seal (not shown). The axial and radial align-
ment of ceramic runner 106 is maintained about shaft
104 by annular clamping members 108 and 110. These
annular clamping members 108 and 110 are disposed
between parts 116 and 114. Part 116 may be a bearing
race or other clamped component, or part 116 may be a
threaded nut used to supply a clamping force used to
secure annular clamping members 108 and 110 to the
shaft 104. This clamping force may pass through an op-
tional spacer 114 to a shoulder 112 of the shaft 104. Shaft
104 rotates about axis 102.
[0021] The ceramic runner 106 includes a radially in-
ward extending flange from a main cylindrical body which
engages the clamping members 108, 110. This flange is
adapted to receive the clamping force transmitted be-
tween the annular clamping members. Clamping mem-
ber 110 has a length and thickness which allows for some
radial flexibility. The annular member 108 may include
circumferentially extending slots (not shown) which allow
the annular member 108 to expand and contract, thereby
imparting axial flexibility.
[0022] Fig. 2 illustrates a cross-sectional, axial view of
another prior art circumferential seal 200. Seal 200 com-
prises a ceramic runner 206 which engages a circumfer-
ential carbon seal (not shown). Runner 206 is fixed to
shaft 204 via clamp members 208 and 210. Clamp mem-
ber 210 has a length and thickness designed to impart
radial flexibility. Clamp member 208 retains the axial
spring 218. The axial spring provides an axial clamping
force on runner 206. Shaft 204 rotates about axis 202.
[0023] While the above circumferential seals provide
a means for mounting a ceramic runner to a shaft, the
small CTE of a ceramic runner compared to the metallic
mounting components and metallic shaft, as well as the
low flexural strength of the ceramic runner still present
problems during the operation of the machine. First,
these ceramic seals require two components to provide
axial and radial alignment. Using two components in-
creases design, production, assembly and maintenance
costs. Second, the use of slots on axial support members,
or springs between an axial support member and the
ceramic runner provide additional leakage pathways.
Third, as the temperature of machine rises, the metallic
support members will expand more than the ceramic run-
ner due to the higher CTE of the metal components. This
greater expansion of the metal components will increase
the stress in the ceramic runner when it is mounted on
its inner diameter. Fourth, the runner illustrated in the
above figures each require a radially inward extending
flange to which the mounting components are engaged.
This increases the complexity of the runner design, and
may directly subject at least this runner flange to the lock-
up loading resulting from the machine assembly.
[0024] As disclosed in some embodiments herein, the
current subject matter addresses these deficiencies by
utilizing a single metallic mounting member which pro-

vides an interference fit with the outer diameter of ceramic
runner. The current subject matter holds the axial and
radial alignment of the ceramic runner with smaller radial
deflection and concentricity with the shaft centerline with-
out overstressing the ceramic runner.
[0025] In accordance with some embodiments of the
present disclosure, a circumferential seal for a rotating
machine is presented. With reference to Figs. 3A-3B, an
axial view of a cross section of a circumferential seal 300
is illustrated. The seal 300 comprises mounting element
320 and runner 306, which may also be known as a seal-
ing rotor. The mounting element 320 is affixed around a
circumference of shaft 304 having a rotational axis 302,
and comprises a base 322 and a mounting member 326.
The mounting element 320 may comprise a metal or met-
al alloy. The seal 300 may further comprise a carbon
circumferential seal, or radial seal (not shown) sealingly
engaging an outer surface of runner 306.
[0026] The base 322 forms the radially innermost por-
tion of mounting element 320, and may be in direct con-
tact with shaft 304. The base 322 defines a radial outer
surface 324 which extends axially along the shaft 304
and may be referred to as a radially outward facing sur-
face. The radial outer surface 324 may define a concen-
tric cylinder, although it is not so limited. The radial outer
surface 324 may also partially define an opening 342 in
base 322 configured to receive a flexible sealing element.
Various sealing elements may be used to include O-
rings, omega seals, or other sealing methods known to
one of skill in the art. These sealing elements may func-
tion as a secondary seal in case any fluid leaks between
the mounting element 320 and the runner 306.
[0027] In accordance with some embodiments, the
base 322 may further define a radially inward surface or
flange 340 on an oil or non-working fluid side of the seal
300. Surface 340 may be at an angle relative to the axis
302, such that surface 340 will direct any oil or other fluid
into a sump or other location (not shown). The oil or other
fluid will be directed along the surface by a centrifugal
force due to the rotation of shaft 304.
[0028] The base 322 provides a means for maintaining
the mounting element 320 in an axial position on said
shaft 304. In some embodiments, the mounting element
is subjected to an axial compressive force resulting from
the assembly of the machine. This force may be trans-
ferred from or to components 344 and 314. Due to the
complexities of machine design, components 344 and
314 could be any of a number of parts of a rotating ma-
chine: a spacer designed to transfer load to another com-
ponent, a shoulder machined onto the shaft 304, a bear-
ing race used to support the shaft 304, or a nut used to
generate the axial compressive force are just a few of
possible parts from which components 344 and 314 may
be selected. A person of ordinary skill will recognize that
these components are selected to meet the overall de-
sign requirements of the machine, and may include parts
which are not listed above.
[0029] Extending in a radially outward direction from
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the base 322 is mounting member 326. The mounting
member 326 also extends axially to define a radially in-
ward facing surface 328. In some embodiments, the in-
ward facing surface 328 may extend axially along the
shaft 304 for a distance less than the outward facing sur-
face 324 of the base 322. The inward facing surface 328
may be located between the axially extreme portions of
the outward facing surface 324, or may be axially dis-
placed from the outward facing surface 324. The inward
facing surface 328 is used to provide an interference fit
with the runner 306. An interference fit occurs when the
inner diameter, measured from the axis 302, of the to-be
outboard component is slightly smaller than the outer di-
ameter to the to-be inboard component. Additionally, a
large residual assembly stress may be placed on the
components. This interference fit may occur proximate
the axial ends of the runner 306, although it may occur
elsewhere on the runner 306. In some embodiments, the
inward facing surface 328 is cylindrical.
[0030] The interference fit between the surface 328
and the runner 306 may be engineered such that it is
sufficient to maintain the axial alignment of the runner
306 to the shaft 304. Additionally, the residual mounting
stress imparted to the runner 306 from the mounting
member 326 around the circumference of the shaft 304
will maintain the runner 306 in radial alignment relative
to the shaft 304.
[0031] In some embodiments, the mounting member
326 comprises radial extension 334, axial extending
member 332 and an axial return member 331 which forms
the radially inward facing surface 328. Radial extension
334 extends radially from the base 322, connecting axial
extending member 332 to the base 322. Axial extending
member 332 may extend axially and radially from radial
extension 334 to join extension 334 and the axial return
member 331. While axial extending member 332 is
shown as having a generally curved or arcuate body, it
should be understood that member 332 need not be
curved, nor, if curved, be curved with a constant radius.
[0032] The axial return member 331, axial extending
member 332 and extension 334 may define an opening
336 in the mounting member 326. The size of the opening
336 may be designed by controlling the dimensions of
the above mentioned components in order to control the
amount of stress imparted to the runner 306 at various
operating conditions of the machine. Opening 336 allows
the mounting member 326 to be radially compliant such
that stresses imparted to runner 306 are maintained with-
in acceptable limits at all operating conditions.
[0033] Engaging the radially outward facing surface
330 of the runner 306 with the mounting member 326
provides an apparatus designed to impart the highest
stress levels in the runner 306 at the lowest operating
temperatures, which may occur during or shortly follow-
ing assembly. Selection of the CTE of the runner 306 and
mounting member 326 provides the opportunity to select
materials with a higher CTE for the mounting member
326 than the runner 306. As the temperature of the ma-

chine rises, the expansion of the mounting member 326
may be greater than that of the runner 306, which will
reduce the residual, interference fit stresses remaining
in the runner 306 from initial loading. This is beneficial
because the runner 306 can be checked for failure at its
most stressed condition: when the machine is cold and
during assembly.
[0034] The runner 306 of seal 300 may comprise ce-
ramic. The CTE of a ceramic material is significantly lower
than the CTE of metal and metal alloys. The above men-
tioned difficulties in maintaining ceramic materials within
tolerable stress levels are significantly reduced when the
axial and radial alignment are provided by the mounting
element 320 engaging the runner 306 at its outer diam-
eter. This puts the highest stress levels in the ceramic in
compression rather than tension. And since ceramics are
much stronger in compression compared to tension,
these highest compression stresses are well below the
allowed ceramic compressive flexural strength.
[0035] In some embodiments, the runner 306 compris-
es a radially outward facing cylindrical surface 330 ex-
tending axially along the shaft 304. A person of ordinary
skill will recognize that the runner 306 is not limited to
this particular shape over its entire or even a portion of
its axial length. The outward facing surface 330 may ex-
tend an axial distance greater than mounting element
320, base 322, or both. The outward facing surface 330
engages the inward facing surface 328 of mounting mem-
ber 326 via an interference fit, which maintains the axial
and radial alignment of runner 306. At least a portion of
the radially outward facing surface 330 and at least a
portion of the radially inward facing surface 328 may form
the interference fit. The runner 306 may further comprise
an inner radial or other retaining elements which may aid
in the axial alignment of runner 306. This retaining ele-
ment may be a flange which engages portions of the run-
ner 306 or other components, e.g. component 344.
[0036] In accordance with some embodiments of the
present disclosure, a circumferential seal for a rotating
machine is presented. With reference to Fig. 4, an axial
view of a cross section of a circumferential seal 400 is
illustrated. Shaft 404, mounting element 420, base 422,
outward facing surface 424, mounting member 426, in-
ward facing surface 428, outward facing surface 430,
components 414 and 444, surface 440 and runner 406
may be as described above with reference to Fig. 3. In
some embodiments, mounting member 426 may com-
prise fluid flinger 438 which may be radially extend from
the mounting member 426. The fluid flinger 438 functions
to reduce the amount of fluid, e.g. oil, which may leak
onto a circumferential carbon seal (not shown). Addition-
ally, flinger 438 may function to provide a more ready
support for removing the mounting element 420 from the
machine. The flinger 438 is also used to provide a more
evenly distributed contact interface between the mount-
ing feature and the ceramic runner.
[0037] In some embodiments, the mounting member
426 may not include an opening to aid in radial compli-
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ance. Rather the mounting member 426 utilizes the extra
material, when compared to embodiments with an open-
ing, to stiffen the inward facing surface 428. The flinger
438 may comprise this extra material. This stiffness gives
better surface contact between the surface 428 and run-
ner 406, and leads to a more robust design.
[0038] The present disclosure provides for mounting a
runner by engaging its radially outer facing surface using
an interference fit. This provides the benefits of subject-
ing the runner to the highest stress levels during assem-
bly and at temperatures lower than operating tempera-
tures, when the runner can be checked at its highest
stressed condition. The runner will be subjected to a de-
creasing stress as the mounting element expands more
than the runner. Another benefit is that the runner will be
subject to higher compression forces than tensions forc-
es. This is important for brittle ceramic materials as ce-
ramics are much stronger in compression than tension.
The disclosed mounting feature reduces concentricity
deflections compared to prior designs due to the fact that
the part has a constant cross section circumferentially
around the mounting feature centerline The mounting
feature of the present disclosure can be formed of a single
piece, simplifying design, construction, assembly and
maintenance costs. The disclosed mounting feature will
also provide for better sealing when compared with
mounts utilizing drilled holes in order to achieve the re-
quired compliance. By supplying a complaint design, the
present disclosure provides a mounting member which
will more readily maintain a larger contact area with the
runner than stiffer designs.
[0039] The present disclosure further provides for a
continuous support ring, spring element, radial pilot and
axial flange to support a runner. This disclosure provides
a runner of a simpler design in order to reduce costs. The
continuous support ring accommodates for differences
in thermal growth between components while preventing
further leakage pathways. The present disclosure advan-
tageously protects the runner from the relative movement
of a spring element used to generate a clamping force.
[0040] While some of the above embodiments have
been provided in the context of a particular apparatus, it
will be understood that the above embodiments disclose
improvements to containment apparatuses used in any
rotating machine. While preferred embodiments of the
present disclosure have been described, it is to be un-
derstood that the embodiments described are illustrative
only and that the scope of the disclosure is to be defined
solely by the appended claims when accorded a full range
of equivalence. Many variations and modifications natu-
rally occurring to those of skill in the art from a perusal
hereof.

Claims

1. A circumferential seal (300) for a machine having a
metallic rotating shaft (304), said seal (300) compris-

ing:

a metallic mounting element (320) affixed
around a circumference of the shaft (304), said
mounting element (320) comprising a base
(322) forming a radially outward facing cylindri-
cal surface (324) extending axially along the
shaft (304), and a mounting member (326) ex-
tending radially outward from the base (322) and
axially along the shaft (304) forming a radially
inward facing cylindrical surface (328) extending
axially along the shaft (304) a distance less than
said radially outward facing cylindrical surface
(324) of said base (322);
a ceramic sealing runner (306) having a radially
outward facing cylindrical surface (330) extend-
ing axially along the shaft (304) a distance great-
er than said radially outward facing cylindrical
surface (324) of said base (322), said ceramic
sealing runner (306) being carried by said
mounting element (320) in axial and radial align-
ment by an interference fit between at least a
portion of said radially outward facing cylindrical
surface (330) of said ceramic sealing runner
(306) and at least a portion of said radially inward
facing cylindrical surface (328) of said mounting
member (326), characterized in that said cir-
cumferential seal (300) further comprises a ra-
dial seal for sealingly engaging said outer radi-
ally outward facing surface (330) of said sealing
runner (306).

2. The circumferential seal of Claim 1 wherein said
mounting member (326) of said mounting element
(320) is radially compliant.

3. The circumferential seal of Claim 2, wherein said
mounting member (326) further forms an extension
(334) projecting radially outward from the base (322),
an axial extending member (332) and an axial return
member (331) which forms said radially inward fac-
ing surface (328) of said mounting member (326),
wherein said extension (334), said axially extending
member (332) and said axial return member (331)
form a radially compliant opening (336) in said
mounting member (326).

4. The circumferential seal of Claim 3, wherein said ax-
ially extending member (332) is arcuate.

5. The circumferential seal of Claim 1, wherein said
mounting member (426) further comprises a fluid flin-
ger (438) disposed on a radial outer surface of said
mounting member (426).

6. The circumferential seal of any of Claims 1 to 5,
wherein said sealing runner (306) experiences its
highest stress load during assembly.
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7. The circumferential seal of any of Claims 1 to 6,
wherein the stress load on said sealing runner (306)
decreases with increasing temperature.

8. The circumferential seal of any of Claims 1 to 7,
wherein said radial seal comprises carbon.

9. The circumferential seal of any of Claims 1 to 8,
wherein said interference fit is proximate an axial
end of said sealing runner (306).

10. The circumferential seal of any of Claims 1 to 9,
wherein said base (322) further forms a radially inner
surface (340) at an angle to an axis (302) of the ma-
chine.

11. The circumferential seal of any of Claims 1 to 10,
wherein said radially outward facing surface (324)
of said base (322) and said runner (306) define an
opening (342) for operably engaging a flexible seal-
ing element.

12. The circumferential seal of Claim 11, wherein said
flexible sealing element is an O-ring.

13. The circumferential seal of any of Claims 1 to 12
wherein said sealing runner (306) experiences high-
er stresses at lower temperatures.

Patentansprüche

1. Umfangsdichtung (300) für eine Maschine mit einer
metallischen Drehwelle (304), die Dichtung (300)
umfassend:

ein metallisches Befestigungselement (320),
das um einen Umfang der Welle (304) befestigt
ist, wobei das Befestigungselement (320) eine
Basis (322), die eine radial nach außen weisen-
de zylindrische Oberfläche (324) bildet, die sich
axial entlang der Welle (304) erstreckt, und ein
Befestigungsglied (326), das sich von der Basis
(322) radial nach außen und axial entlang der
Welle (304) erstreckt und eine radial nach innen
weisende zylindrische Oberfläche (328) bildet,
die sich axial entlang der Welle (304) um einen
Abstand erstreckt, der weniger als der radial
nach außen weisende zylindrische Abstand der
Oberfläche (324) der Basis (322) ist, umfasst;
einen keramischen Dichtungskanal (306) mit ei-
ner radial nach außen weisenden zylindrischen
Oberfläche (330), die sich axial entlang der Wel-
le (304) um einen Abstand erstreckt, der größer
als die radial nach außen weisende zylindrische
Oberfläche (324) der Basis (322) ist, wobei der
keramische Dichtungskanal (306) von dem Be-
festigungselement (320) in axialer und radialer

Ausrichtung durch eine Presspassung zwi-
schen mindestens einem Teil der radial nach
außen weisenden zylindrischen Oberfläche
(330) des keramischen Dichtungskanals (306)
und mindestens einem Teil der radial nach innen
weisende zylindrische Oberfläche (328) des Be-
festigungsglieds (326) getragen wird, dadurch
gekennzeichnet, dass die Umfangsdichtung
(300) ferner eine radiale Dichtung für einen ab-
dichtenden Eingriff mit der äußeren radial nach
außen weisenden Oberfläche (330) des Dich-
tungskanals (306) umfasst.

2. Umfangsdichtung nach Anspruch 1, wobei das Be-
festigungsglied (326) des Befestigungselements
(320) radial nachgiebig ist.

3. Umfangsdichtung nach Anspruch 2, wobei das Be-
festigungsglied (326) ferner eine Verlängerung
(334), die von der Basis (322) radial nach außen
vorsteht, ein sich axial erstreckendes Glied (332)
und ein axiales Rückstellglied (331), das die radial
nach innen weisende Oberfläche (328) des Befesti-
gungsglieds (326) bildet, bildet,
wobei die Verlängerung (334), das sich axial erstre-
ckende Glied (332) und das axiale Rückstellglied
(331) eine radial nachgiebige Öffnung (336) in dem
Befestigungsglied (326) bilden.

4. Umfangsdichtung nach Anspruch 3, wobei das sich
axial erstreckendes Glied (332) bogenförmig ist.

5. Umfangsdichtung nach Anspruch 1, wobei das Be-
festigungsglied (426) ferner einen Fluidschleuder-
ring (438) aufweist, der an einer radialen Außenflä-
che des Befestigungsglieds (426) angeordnet ist.

6. Umfangsdichtung nach einem der Ansprüche 1 bis
5, wobei der Dichtungskanal (306) während des Zu-
sammenbaus seine höchste Spannungsbelastung
erfährt.

7. Umfangsdichtung nach einem der Ansprüche 1 bis
6, wobei die Spannungsbelastung auf den Dich-
tungskanal (306) mit zunehmender Temperatur ab-
nimmt.

8. Umfangsdichtung nach einem der Ansprüche 1 bis
7, wobei die Radialdichtung Kohlenstoff umfasst.

9. Umfangsdichtung nach einem der Ansprüche 1 bis
8, wobei der Presssitz nahe einem axialen Ende des
Dichtungskanals (306) ist.

10. Umfangsdichtung nach einem der Ansprüche 1 bis
9, wobei die Basis (322) ferner eine radial innere
Oberfläche (340) in einem Winkel zu einer Achse
(302) der Maschine bildet.
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11. Umfangsdichtung nach einem der Ansprüche 1 bis
10, wobei die radial nach außen weisende Oberflä-
che (324) der Basis (322) und der Kanal (306) eine
Öffnung (342) zum funktionsfähigen Eingreifen mit
einem flexiblen Dichtungselement definieren.

12. Umfangsdichtung nach Anspruch 11, wobei das fle-
xible Dichtungselement ein O-Ring ist.

13. Umfangsdichtung nach einem der Ansprüche 1 bis
12, wobei der Dichtungskanal (306) bei niedrigeren
Temperaturen höhere Spannungen erfährt.

Revendications

1. Joint d’étanchéité circonférentiel (300) pour une ma-
chine ayant un arbre de rotation métallique (304),
ledit joint (300) comprenant :

un élément de montage métallique (320) fixé
autour d’une circonférence de l’arbre (304), ledit
élément de montage (320) comprenant une ba-
se (322) formant une surface cylindrique tour-
née radialement vers l’extérieur (324) s’éten-
dant axialement le long de l’arbre (304), et un
élément de montage (326) s’étendant radiale-
ment vers l’extérieur depuis la base (322) et
axialement le long de l’arbre (304) formant une
surface cylindrique tournée radialement vers
l’intérieur (328) s’étendant axialement le long de
l’arbre (304) sur une distance inférieure à ladite
surface cylindrique tournée radialement vers
l’extérieur (324) de ladite base (322) ;
un patin d’étanchéité céramique (306) ayant une
e surface cylindrique tournée radialement vers
l’extérieur (330) s’étendant axialement le long
de l’arbre (304) sur une distance supérieure à
ladite surface cylindrique tournée radialement
vers l’extérieur (324) de ladite base (322), ledit
patin d’étanchéité céramique (306) étant porté
par ledit élément de montage (320) en aligne-
ment axial et radial par un ajustement avec ser-
rage entre au moins une partie de ladite surface
cylindrique tournée radialement vers l’extérieur
(330) dudit patin d’étanchéité céramique (306)
et au moins une partie de ladite surface cylin-
drique tournée radialement vers l’intérieur (328)
dudit élément de montage (326), caractérisé
en ce que ledit joint d’étanchéité circonférentiel
(300) comprend en outre un joint d’étanchéité
radial destiné à venir en prise de manière étan-
che avec ladite surface externe tournée radia-
lement vers l’extérieur (330) dudit patin d’étan-
chéité (306).

2. Joint d’étanchéité circonférentiel selon la revendica-
tion 1, dans lequel ledit élément de montage (326)

dudit élément de montage (320) est compatible ra-
dialement.

3. Joint d’étanchéité circonférentiel selon la revendica-
tion 2, dans lequel ledit élément de montage (326)
forme en outre une extension (334) en projection
radialement vers l’extérieur depuis la base (322), un
élément en extension axiale (332) et un élément de
retour axial (331) qui forme ladite surface tournée
radialement vers l’intérieur (328) dudit élément de
montage (326),
dans lequel ladite extension (334), ledit élément en
extension axiale (332) et ledit élément de retour axial
(331) forment une ouverture radialement compatible
(336) dans ledit élément de montage (326).

4. Joint d’étanchéité circonférentiel selon la revendica-
tion 3, dans lequel ledit élément en extension axiale
(332) est arqué.

5. Joint d’étanchéité circonférentiel selon la revendica-
tion 1, dans lequel ledit élément de montage (426)
comprend en outre un déflecteur de fluide (438) dis-
posé sur une surface externe radiale dudit élément
de montage (426).

6. Joint d’étanchéité circonférentiel selon l’une quel-
conque des revendications 1 à 5, dans lequel ledit
patin d’étanchéité (306) subit son effort de charge le
plus élevé pendant l’assemblage.

7. Joint d’étanchéité circonférentiel selon l’une quel-
conque des revendications 1 à 6, dans lequel l’effort
de charge sur ledit patin d’étanchéité (306) diminue
avec une augmentation de température.

8. Joint d’étanchéité circonférentiel selon l’une quel-
conque des revendications 1 à 7, dans lequel ledit
joint d’étanchéité radial comprend du charbon.

9. Joint d’étanchéité circonférentiel selon l’une quel-
conque des revendications 1 à 8, dans lequel ledit
ajustement avec serrage est proche d’une extrémité
axiale dudit patin d’étanchéité (306).

10. Joint d’étanchéité circonférentiel selon l’une quel-
conque des revendications 1 à 9, dans lequel ladite
base (322) forme en outre une surface radialement
interne (340) selon un angle par rapport à un axe
(302) de la machine.

11. Joint d’étanchéité circonférentiel selon l’une quel-
conque des revendications 1 à 10, dans lequel ladite
surface tournée radialement vers l’extérieur (324) de
ladite base (322) et ledit patin (306) définissent une
ouverture (342) destinée à mettre en prise opéra-
tionnelle un élément d’étanchéité flexible.
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12. Joint d’étanchéité circonférentiel selon la revendica-
tion 11, dans lequel ledit élément d’étanchéité flexi-
ble est un joint torique.

13. Joint d’étanchéité circonférentiel selon l’une quel-
conque des revendications 1 à 12, dans lequel ledit
patin d’étanchéité (306) subit des efforts plus élevés
à des températures plus basses.
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