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Description
BACKGROUND OF DISCLOSURE
Field of the Disclosure

[0001] Embodiments disclosed herein relate generally
to a choke trim for a choke valve used for controlling the
flow of fluids.

Background Art

[0002] Choke valves are used to control the flow rate
and the pressure of fluids flowing through a flow line in
hydrocarbon wells. When a well is being drilled and stim-
ulated, gases and drilling fluids under high pressure flow
through the choke valve. The gases and drilling fluids
may be at high pressures and may carry abrasive parti-
cles such asdrill cuttings, sand, silt, drilling fluid additives,
and other debris.

[0003] To protect the interior of the choke valve, choke
valves generally include one or several inserts such as
a trim. The trim is a replaceable component that is used
to line the interior of the housing of the choke valve. It is
made of an erosion-resistant material, such as tungsten
carbide. Furthermore, the trim may serve as a valve seat.
Referring to Figure 1, an example of a prior art choke
valve 1 is shown. The choke valve 1 includes a choke
housing 3, a bonnet 21, a shuttle assembly 19 including
a mandrel 17 and a shuttle 15 slidably mounted over the
mandrel 17, a trim 9 having a flanged design and serving
as a seat for the shuttle 15, a flange sleeve 13, and down-
stream trim components, such as a wear sleeve 11. The
choke housing 3 includes an inlet channel 5, an outlet
channel 7, and a choke orifice 27. The trim 9 is kept in
place by an o-ring 29 sealing the trim 9 to the housing 3.
[0004] In the choke valve illustrated in Figure 1, the
flange sleeve 13 and the shuttle assembly 19 are aligned
within the choke valve 1 with respect to an inner wall 28
of choke orifice 27, and the trim 9 is aligned with an inner
wall 10 of the outlet channel 7. Consequently, if the choke
orifice 27 and the outlet channel 7 were misaligned during
manufacture of the housing 3, there would be misalign-
ment of the shuttle assembly 19 and the trim 9. Since the
trim 9 serves as a shuttle seat, mechanical pressure is
exerted on the trim 9 by the shuttle 15 repeatedly. Mis-
alignment could even lead to breakage of the trim 9. Fur-
thermore, the distance between the o-ring 29 and the
firstend 37 of the trim 9 is relatively long so that mud and
other materials may gather between the trim 9 and the
choke housing 3. This may also result in misalignment
of the trim 9 and may make it difficult to remove trim 9
for replacement as accumulated particles may wedge
trim 9 in place.

[0005] In addition, to allow for manufacturing toleranc-
es, a gap of up to 0.76 mm (0.03 inches) may exist be-
tween the inner diameter of the flange sleeve 13 and a
firstend 37 of the trim 9. Thus, the flange sleeve 13 does
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not retain the trim 9; rather, o-ring 29 is used to retain
trim 9 with respect to housing 3. Due to this gap between
the trim 9 and the flange sleeve 13, the trim 9 can move
with respect to the flange sleeve 13, resulting in a loss
of concentricity between the shuttle 15 and the trim 9.
[0006] In addition, the manufacture of the trim 9, being
of an erosion-resistant material, such as tungsten carbide
or hardened steel, is a difficult task due to its flanged
design and the changing cross-sectional area of trim 9
throughout its length. US6212787 discloses a choke
valve flow trim for fracture prevention and may be regard-
ed as background art.

[0007] Thus, it would be an improvement to the art to
have a trim with a simplified design and increased per-
formance due to an improved fit of the trim within the
choke valve.

SUMMARY OF THE CLAIMED EMBODIMENTS

[0008] Embodiments disclosed herein relate to a
choke trim assembly for use in a choke valve, whereby
the choke trim assembly enables an improved mechan-
ical resistance and fit, and the trim has a simpler design.
[0009] In afirst aspect, embodiments disclosed herein
relate to a choke trim assembly for use as a shuttle seat
ina choke valve including a shuttle assembly and a flange
sleeve to receive the shuttle assembly. The choke trim
assembly includes a trim, a trim carrier, and a clamp ring,
wherein the trim and the trim carrier are adapted to be
assembled within the clamp ring such that the trim is cen-
tered in the clamp ring and the clamp ring is adapted to
enable a slip fit of the trim carrier into the clamp ring.
[0010] In a second aspect, embodiments disclosed
herein relate to a choke valve including a choke housing,
a shuttle assembly, a flange sleeve to receive the shuttle
assembly, and the choke trim assembly for use as a shut-
tle seat.

[0011] Inathird aspect,embodiments disclosed herein
relate to a method of assembling a choke valve with a
choke trim assembly. The method includes: inserting
downstream trim components into an outlet channel of a
choke housing; inserting a wear sleeve into the outlet
channel of the choke housing so that the wear sleeve
rests against the downstream trim components; inserting
a trim assembly comprising a trim, a trim carrier, and a
clamp ring into a choke orifice of the choke housing so
that the trim carrier rests on a shoulder between the
choke orifice and the outlet channel; inserting a flange
sleeve having an opening in a side thereof into the choke
orifice, thereby aligning the opening of the flange sleeve
with an inlet channel of the choke housing and pushing
the trim assembly against the wear sleeve; and inserting
a shuttle assembly into the flange sleeve.

[0012] Otheraspects, characteristics, and advantages
will be apparent from the following detailed description
and the appended claims.
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BRIEF DESCRIPTION OF DRAWINGS
[0013]

Figure 1 is a schematic cross-sectional view of a
prior art choke valve.

Figure 2a shows a partial three-dimensional extend-
ed view of the choke trim assembly and a wear
sleeve according to embodiments disclosed herein;
Figure 2b shows a cross-sectional view of the choke
trim assembly according to embodiments disclosed
herein.

Figure 3 is a schematic cross-sectional view of a
choke valve comprising a choke trim assembly ac-
cording to embodiments disclosed herein.

Figure 4a shows a partial three-dimensional extend-
ed view of the choke trim assembly and a wear
sleeve according to embodiments disclosed herein;
Figure 4b shows a cross-sectional view of the choke
trim assembly according to embodiments disclosed
herein.

Figure 5 is a schematic cross-sectional view of a
choke valve comprising a choke trim assembly ac-
cording to embodiments disclosed herein.

DETAILED DESCRIPTION

[0014] Embodiments disclosed herein relate to a trim
assembly for a choke valve. More specifically, embodi-
ments disclosed herein relate to a trim assembly having
a simplified design that may improve alignment of the
trim and the shuttle, and may make removal and replace-
ment of the trim easier. Embodiments of the trim assem-
bly may also have a more consistent cross-sectional ar-
ea, which may improve fabrication and reduce trim man-
ufacturing costs.

[0015] Specific embodiments of the trim assembly dis-
closed herein and how the trim is used in a choke valve
will now be described in detail with reference to the ac-
companying figures. Like elements in the various figures
may be denoted by like reference numerals for consist-
ency.

[0016] In afirstaspect, embodiments disclosed herein
relate to a choke trim assembly for use in a choke valve.
Referring to Figure 2b, the choke trim assembly 110 ac-
cording to embodiments disclosed herein is shown in a
cross-sectional view. The choke trim assembly 110 is a
three-component assembly including a trim 101, a trim
carrier 103, and a clamp ring 105. The clamp ring 105
and the trim carrier 103 each have a tubular member and
a flange. The flange of the trim carrier 103 has a first
annular surface 113 facing the clamp ring 105 and a sec-
ond annular surface 115 facing a shoulder 31 (as shown
in Figure 3) of the choke housing 3 (as shown in Figure
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3). When assembled, the tubular member of the trim car-
rier 103 fits into the inner diameter of the clamp ring 105.
[0017] In an embodiment as shown in Figure 2b, the
choke trim assembly 110 further includes an o-ring 109
forming a seal between the components of the choke trim
assembly 110. To this end, a first circumferential groove
117 is provided on the first annular surface 113 of the
trim carrier 103. The o-ring 109 is adapted to be seated
in the first circumferential groove 117. Compression of
o-ring 109 and surface-to-surface seating of components
103, 105, 101 may thus allow the trim assembly 110 to
act as a single piece once assembled.

[0018] Thetrim 101 of the trim assembly 110 according
to the embodiment as shown in Figure 2b is donut
shaped. Such a simple shape is made possible by the
three-component trim assembly 110. As the skilled per-
son will appreciate, other shapes of the trim 101 may be
realized.

[0019] The outer diameter of the trim 101 may vary
along the length of the trim 101 so that the trim 101 has
atapered outer diameter. The tapered outer diameter for
the trim 101 may provide clamping and centering forces
when the components of the trim assembly 110 are as-
sembled. In some embodiments, the outer diameter of
trim 101 may have a taper angle a in the range from
about 5° to about 15°; from about 7° to about 13° in other
embodiments; from about 9° to about 11° in other em-
bodiments; and about 10° in yet other embodiments. The
clamp ring 105 has a tapered inner diameter similar to
the tapered outer diameter of the trim 101, thus enabling
the trim 101 to be clamped and centered within the clamp
ring 105 during assembly. The person skilled in the art
will appreciate that other taper angles may be used for
the outer diameter of the trim 101 and the inner diameter
of the clamp ring 105, without departing from a design
having few sections with a changing cross-sectional area
of the clamp ring 105. As shown in Figure 2a, the trim
carrier 103 receives the clamp ring 105 and the trim 101
centered within the clamp ring 105. The trim carrier 103
has a tapered counter bore 123.

[0020] Insome embodiments, trim assembly 110 com-
ponents 101, 103, 105 may be pre-assembled, including
pre-assembling the o-ring 109 to the components. Thus,
trim assembly 110 may be inserted into a choke valve
as a single piece during assembly of the valve or during
replacement of valve components.

[0021] Figure 2a further shows a wear sleeve 107
adapted to be assembled with the choke trim assembly
110 when inserting the wear sleeve 107 and the choke
trim assembly 110 into a choke valve. The wear sleeve
107 has a tapered outer diameter section 125 at a first
end corresponding to a tapered counter bore 123 of the
trim carrier 103.

[0022] The trim 101 is advantageously made of tung-
sten carbide, or any other abrasion resistant material
known in the art, such as nickel impregnated carbide.
The trim carrier 103 and the clamp ring 105 are advan-
tageously made of stainless steel, or any other fracture
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resistant material known in the art. The trim carrier 103
and the clamp ring 105 may also be made of a material
that is corrosion and fracture resistant according to ap-
plication-specific requirements. Wear sleeve 107 may al-
so be manufactured from abrasion resistant materials.
The combination of wear resistant materials and fracture
resistant materials in the trim assembly may provide for
erosionresistance,and may alsoresultin a trimassembly
having an improved fracture resistance as compared to
prior art trims formed completely from erosion resistant
materials.

[0023] In a second aspect, embodiments disclosed
herein relate to a choke valve having a choke trim as-
sembly according to the first aspect as described above.
[0024] In Figure 3, a schematic view of a choke valve
100 similar to that of the prior art (Figure 1) is shown, the
choke valve 100 including a choke trim assembly in ac-
cordance with the embodiment as shown in Figure 2b.
The outlet channel 7 has an outlet channel diameter 25
that may vary along its length. The choke orifice 27 has
an orifice diameter 33 thatis larger than the outletchannel
diameter 25, thus forming a shoulder 31 at the junction
of the two bores. The trim assembly is associated to the
flange sleeve 13 through a close slip fit of the outer di-
ameter of the tubular member of the clamp ring 105 to
the inner diameter of the flange sleeve 13.

[0025] Referringto Figs.2b and 3, embodiments of the
choke valve include a second o-ring 111 to seal between
the choke trim assembly and the choke housing 3. To
this end, a second circumferential groove 119 is provided
on the second annular surface 115 of the flange of the
trim carrier 103. The second o-ring 111 is adapted to be
seated in the second circumferential groove 119. O-ring
111 may be compressed, forming a seal between the
trim carrier 103 and the shoulder 31 of the choke housing
3.

[0026] In the embodiment as shown in Figure 3, the
wear sleeve 107 fits into the counter bore 123 of the trim
carrier 103 due to the tapered outer diameter section 125
of the wear sleeve 107. In some embodiments, the inner
diameter of the wear sleeve 107 may be larger than the
inner diameter of the trim 101. For example, the inner
diameter of wear sleeve 107 may be about 0.8 mm (about
0.03") larger then the inner diameter of trim 101 in some
embodiments, which may vary depending upon the size
of the valve. The wear sleeve 107 is advantageously
made of tungsten carbide as the trim 101, or any other
abrasion resistant material known in the art.

[0027] Inathird aspect, the invention relates to a meth-
od of assembling a choke valve comprising a trim as-
sembly according to embodiments of the invention. Re-
turning to Figs. 2b and 3, downstream trim components
11 are inserted into the housing 3 through the choke or-
ifice 27 and seated within the outlet channel 7. Then, the
wear sleeve 107 is inserted through the choke orifice 27
so that it rests against the downstream trim components
11.

[0028] As mentioned above, the trim 101, the trim car-
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rier 103, the clamp ring 105, and the o-ring 109 may be
pre-assembled, thus providing the trim assembly 110.
First, the trim 101 is inserted into the clamp ring 105.
Then, a fine threaded screw 121 may be used to fix the
trim carrier 103 to the clamp ring 105, thereby wedge-
locking the trim 101 to the clamp ring 105. The person
skilled in the art will appreciate that for the pre-assem-
bling, any type of screw providing the pull-up force need-
ed to compress the o-ring 109 and provide the seal may
be used. The trim assembly 110 and the second o-ring
111 are then inserted through the choke orifice 27 so that
the flange of the trim carrier 103 rests against the shoul-
der 31 of the choke housing 3, thereby sealing the trim
assembly 110 to the shoulder 31 using the second o-ring
111. The flange sleeve 13 isinserted into the choke orifice
27 and oriented such that the sleeve opening 14 is
aligned with the inlet channel 5. Thus, the trim assembly
110 is pushed against the wear sleeve 107 so that the
tapered counter bore 123 of the trim carrier 103 receives
the tapered outer diameter section 125 of the wear sleeve
107. The shuttle assembly 19is assembled to the bonnet
21. The bonnet 21 is then placed over the housing 3 such
that the shuttle 15 of the shuttle assembly 19 is lowered
into the flange sleeve 13. Finally, the bonnet 21 is fixed
to the housing 3.

[0029] Those skilled in the art will appreciate that the
choke valve may be assembled without pre-assembling
the trim assembly 110. Thus, the above procedure for
assembling the valve would be adjusted to account for
the placement of the individual components of the trim
assembly, rather than a pre-assembled trim assembly,
within the housing.

[0030] While assembling the choke valve, the trim as-
sembly and the flange sleeve are aligned based on the
flange sleeve pushing the trim assembly against the wear
sleeve. The trim assembly components are thereby com-
pressed and centered based on the tapers and the small
tolerance stacks.

[0031] Figures 4a, 4b, and 5 illustrate another embod-
iment of the trim assembly disclosed herein, where like
numerals represent like parts. In this embodiment, an
alternative arrangement for second circumferential
groove 119 and fine threaded screw 121 are provided.
Additionally, in this embodiment, the shape of the trim
101, the trim carrier 103, and the clamp ring 105 are
modified as compared to the embodiment illustrated in
Figures 2a, 2b, and 3.

[0032] Embodiments disclosed herein may further pro-
vide one or more of the following advantages. Due to the
trim being mechanically locked into place by the trim car-
rier and the clamp ring, the trim will keep mechanical
concentricity with respect to the shuttle and the outlet
channel. The trim is retained in a fixed position by the
sleeve flange due to the tolerance stacks of the flanges
of the trim carrier and the clamp ring. The gap between
the outer diameter of the tubular member of the clamp
ring and the inner diameter of the flange sleeve is now
greatly reduced, the maximum tolerance being around
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0.203 mm (0.008"). The trim assembly and the flange
sleeve are aligned based on the same bore, i.e., with
respect to the choke orifice. Thus, the shuttle and the
trim assembly are also aligned based on the same bore
since the shuttle assembly is aligned with the flange
sleeve. This prevents the trim assembly and the trim-
assembly components from moving and misalignment.
Also, the simplified design of the trim-assembly compo-
nents allows for pressure load from the fluid flowing
through the choke valve to be transferred to the choke
housing through the trim carrier more easily. Thus, trim
breakage or trim assembly breakage can be avoided.
[0033] Furthermore, the components of the trim as-
sembly, according to embodiments disclosed herein, en-
able a simple geometry and no grinded shapes or sharp
corners. The cross-sectional areas of the components
are changing consistently or less than the cross-sectional
area of prior-art trims, thus minimizing fracture points and
providing better load transfer to the choke housing. Also,
the trim-assembly components may be fabricated easily,
which will lead to cost reduction during manufacture.
[0034] While the invention has been described with re-
spect to a limited number of embodiments, those skilled
in the art, having benefit of this disclosure, will appreciate
that other embodiments can be devised which do not
depart from the scope of the invention as disclosed here-
in. Accordingly, the scope of the invention should be lim-
ited only by the attached claims.

Claims

1. Achoke trim assembly (110) for use as a shuttle seat
in a choke valve (100) comprising a shuttle assembly
(19) and a flange sleeve (13) to receive the shuttle
assembly (19), the choke trim assembly (110) com-
prising:

a trim (101) for seating the shulttle;
a trim carrier (103); and
a clamp ring (105);

wherein the trim (101) and the trim carrier (103) are
adapted to be assembled within the clamp ring (105)
such that the trim (101) is clamped and centered in
the clamp ring (105), and the clamp ring (105) is
adapted to enable a slip fit of the trim carrier (103)
into the clamp ring (105), the choke trim assembly
(110) being characterized in that the trim (101) is
clamped and centered in the clamp ring (105) by
wedge-locking.

2. The choke trim assembly (110) according to claim
1, wherein an outer diameter of the clamp ring (105)
is configured to enable a slip fit of at least a portion
of the choke trim assembly (110) into an inner diam-
eter of the flange sleeve (13).
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3.

10.

1.

12.

13.

14.

15.

The choke trim assembly (110) according to claim 1
or 2, wherein the trim (101) is centered in the clamp
ring (105), and an outer diameter of the trim carrier
(103) and an inner diameter of the clamp ring (105)
are configured to enable a slip fit of the trim carrier
(103) into the clamp ring (105).

The choke trim assembly (110) according to any of
the preceding claims, wherein the trim (101) is donut
shaped.

The choke trim assembly (110) according to any of
the preceding claims, wherein the outer diameter of
the trim (101) is tapered.

The choke trim assembly (110) according to claim
5, wherein the outer diameter of the trim (101) is
tapered at an angle from about 7° to 13°.

The choke trim assembly (110) according to any of
the preceding claims, wherein the trim (101) is of
tungsten carbide.

The choke trim assembly (110) according to any of
the preceding claims, wherein the trim carrier (103)
and the clamp ring (105) are of stainless steel.

The choke trim assembly (110) according to any of
the preceding claims, further comprising an o-ring
(109) for sealing between the trim (101), the trim car-
rier (103), and the clamp ring (105).

The choke trim assembly (110) according to claim
9, wherein the o-ring (109) is adapted to be seated
in a first circumferential groove (117) of a flange of
the trim carrier (103).

A choke valve (100) comprising a choke housing (3),
a shuttle assembly (19), a flange sleeve (13) to re-
ceive the shuttle assembly (19), and the choke trim
assembly (110) according to any of the preceding
claims for use as a shuttle seat.

The choke valve (100) of claim 11, further comprising
a wear sleeve (107).

The choke valve (100) according to claim 11 or 12,
further comprising a second a-ring (111) for sealing
between the choke trim assembly (110) and the
choke housing (3).

The choke valve (100) according to claim 13, where-
in the second o-ring (111) is adapted to be seated
in a second circumferential groove (119) of a flange
of the trim carrier (103).

The choke valve (100) according to any of claims 12
to 14, wherein a tapered counter bore (123) of the
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trim carrier (103) and a tapered outer diameter sec-
tion (125) of the wear sleeve (107) are configured to
enable a slip fit of the wear sleeve (107) into the trim
carrier (103).

The choke valve (100) according to any of claims 12
to 15, wherein the wear sleeve (107) is of tungsten
carbide.

A method of assembling a choke valve (100) with a
choke trim assembly (110) according to any one of
claims 1 to 10, the method comprising:

inserting downstream trim components (11) into
an outlet channel (7) of a choke housing (3);
inserting a wear sleeve (107) into the outlet
channel (7) of the choke housing (3) so that the
wear sleeve (107) rests against the downstream
trim components (11);

inserting a trim assembly (110) comprising a trim
(101), atrim carrier (103), and a clamp ring (105)
into a choke orifice (27) of the choke housing (3)
so that the trim carrier (103) rests on a shoulder
(31) between the choke orifice (27) and the out-
let channel (7);

inserting a flange sleeve (13) having an opening
(14) in a side thereof into the choke orifice (27),
thereby aligning the opening (14) of the flange
sleeve (13) with aninlet channel (5) of the choke
housing (3) and pushing the trim assembly
against the wear sleeve (107); and

inserting a shuttle assembly (19) into the flange
sleeve (13).

The method of assembling a choke valve (100) with
a choke trim assembly (110) according to claim 17,
wherein the choke trim assembly is pre-assembled,
the pre-assembling comprising:

inserting the trim (101) into the clamp ring (105),
thereby clamping the trim (101) in the clamp ring
(105); and

attaching the trim carrier (103) to the clamp ring
(105) using a screw (121).

The method of assembling a choke valve (100) with
a choke trim assembly (110) according to claim 17
or 18, further comprising:

compressing an o-ring (109) between the trim
(101), the trim carrier (103), and the clamp ring
(105); and

compressing a second o-ring (111) between the
trim assembly and the shoulder (31) of the choke
housing (3).
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Patentanspriiche

1.

Eine Drosselverkleidungsanordnung (110) zur Ver-
wendung als Pendelvorrichtungssitz in einem Dros-
selventil (100), das eine Pendelvorrichtungsanord-
nung (19) und eine Bundbuchse (13) zum Aufneh-
men der Pendelvorrichtungsanordnung (19) bein-
haltet, wobei die Drosselverkleidungsanordnung
(110) Folgendes beinhaltet:

eine Verkleidung (101) zum Setzen der Pendel-
vorrichtung;

einen Verkleidungstrager (103); und

einen Klemmring (105);

wobei die Verkleidung (101) und der Verklei-
dungstrager (103) angepasstsind, uminnerhalb
des Klemmrings (105) zusammengebaut zu
werden, so dass die Verkleidung (101) in dem
Klemmring (105) eingeklemmt und zentriert
wird, und der Klemmring (105) angepasst ist,
um eine Gleitpassung des Verkleidungstragers
(103) in den Klemmring (105) zu erméglichen,
wobei die Drosselverkleidungsanordnung (110)
dadurch gekennzeichnetist, dass die Verklei-
dung (101) durch Keilverschluss in dem Klemm-
ring (105) eingeklemmt und zentriert ist.

Drosselverkleidungsanordnung (110) gemal An-
spruch 1, wobeiein Auiendurchmesser des Klemm-
rings (105) konfiguriert ist, um eine Gleitpassung
mindestens eines Teils der Drosselverkleidungsan-
ordnung (110) in einen Innendurchmesser der Bund-
buchse (13) zu ermdglichen.

Drosselverkleidungsanordnung (110) gemal An-
spruch 1 oder 2, wobei die Verkleidung (101) in dem
Klemmring (105) zentriert ist und ein AulRendurch-
messer des Verkleidungstragers (103) und ein In-
nendurchmesser des Klemmrings (105) konfiguriert
sind, um eine Gleitpassung des Verkleidungstragers
(103) in den Klemmring (105) zu ermdglichen.

Drosselverkleidungsanordnung (110) gemaR einem
der vorhergehenden Anspriiche, wobei die Verklei-
dung (101) ringférmig ist.

Drosselverkleidungsanordnung (110) gemaR einem
der vorhergehenden Anspriiche, wobei sich der Au-
Rendurchmesser der Verkleidung (101) verjingt.

Drosselverkleidungsanordnung (110) gemal An-
spruch 5, wobei sich der AuRendurchmesser der
Verkleidung (101) in einem Winkel von etwa 7° bis
13° verjlingt.

Drosselverkleidungsanordnung (110) gemaR einem
der vorhergehenden Anspriiche, wobei die Verklei-
dung (101) aus Wolframkarbid ist.
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Drosselverkleidungsanordnung (110) gemaR einem
der vorhergehenden Anspriiche, wobei der Verklei-
dungstrager (103) und der Klemmring (105) aus
Edelstahl sind.

Drosselverkleidungsanordnung (110) gemaR einem
der vorhergehenden Anspriiche, die ferner einen O-
Ring (109) zum Abdichten zwischen der Verkleidung
(101), dem Verkleidungstrager (103) und dem
Klemmring (105) beinhaltet.

Drosselverkleidungsanordnung (110) gemaR An-
spruch 9, wobei der O-Ring (109) angepasst ist, um
in eine erste Umfangsrille (117) eines Flansches des
Verkleidungstragers (103) gesetzt zu werden.

Ein Drosselventil (100), beinhaltend ein Drosselge-
hause (3), eine Pendelvorrichtungsanordnung (19),
eine Bundbuchse (13) zum Aufnehmen der Pendel-
vorrichtungsanordnung (19) und die Drosselverklei-
dungsanordnung (110) gemaf einem der vorherge-
henden Anspriiche zur Verwendung als Pendelvor-
richtungssitz.

Drosselventil (100) gemaR Anspruch 11, das ferner
eine VerschleiRbuchse (107) beinhaltet.

Drosselventil (100) gemaf Anspruch 11 oder 12, das
ferner einen zweiten O-Ring (111) zum Abdichten
zwischen der Drosselverkleidungsanordnung (110)
und dem Drosselgehause (3) beinhaltet.

Drosselventil (100) gemaR Anspruch 13, wobei der
zweite O-Ring (111) angepasstist, um in eine zweite
Umfangsrille (119) eines Flansches des Verklei-
dungstragers (103) gesetzt zu werden.

Drosselventil (100) gemaR einem der Anspriiche 12
bis 14, wobei eine sich verjingende Gegenbohrung
(123) des Verkleidungstragers (103) und ein Ab-
schnitt (125) mit sich verjingendem AuRendurch-
messer der VerschleilRbuchse (107) konfiguriert
sind, um eine Gleitpassung der Verschleilbuchse
(107) in den Verkleidungstrager (103) zu ermdgli-
chen.

Drosselventil (100) gemaR einem der Anspriiche 12
bis 15, wobei die VerschleiRbuchse (107) aus Wolf-
ramkarbid ist.

Ein Verfahren zum Zusammenbauen eines Drossel-
ventils (100) mit einer Drosselverkleidungsanord-
nung (110) gemaf einem der Anspriiche 1 bis 10,
wobei das Verfahren Folgendes beinhaltet:

Einfligen von nachgeordneten Verkleidungs-
komponenten (11) in einen Auslasskanal (7) ei-
nes Drosselgehduses (3);
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18.

19.

Einfligen einer VerschleilRbuchse (107) in den
Auslasskanal (7) des Drosselgehauses (3), so
dass die VerschleiBbuchse (107) an die nach-
geordneten Verkleidungskomponenten (11) an-
liegt;

Einfligen einer Verkleidungsanordnung (110),
die eine Verkleidung (101), einen Verkleidungs-
trager (103) und einen Klemmring (105) bein-
haltet, in eine Drossel6ffnung (27) des Drossel-
gehauses (3), so dass der Verkleidungstrager
(103) auf einer Schulter (31) zwischen der Dros-
sel6ffnung (27) und dem Auslasskanal (7) auf-
liegt;

Einfligen einer Bundbuchse (13) mit einem
Durchlass (14) in einer Seite davon in die Dros-
seléffnung (27), wodurch der Durchlass (14) der
Bundbuchse (13) nach einem Einlasskanal (5)
des Drosselgehauses (3) ausgerichtet wird, und
Driicken der Verkleidungsanordnung gegen die
VerschleiBbuchse (107); und

Einfligen einer Pendelvorrichtungsanordnung
(19) in die Bundbuchse (13).

Verfahren zum Zusammenbauen eines Drosselven-
tils (100) mit einer Drosselverkleidungsanordnung
(110) gemanR Anspruch 17, wobei die Drosselverklei-
dungsanordnung vormontiert wird, wobei die Vor-
montage Folgendes beinhaltet:

Einfligen der Verkleidung (101) in den Klemm-
ring (105), wodurch die Verkleidung (101) in
dem Klemmring (105) eingeklemmt wird; und
Anbringen des Verkleidungstragers (103) an
dem Klemmring (105) unter Verwendung einer
Schraube (121).

Verfahren zum Zusammenbauen eines Drosselven-
tils (100) mit einer Drosselverkleidungsanordnung
(110) gemal Anspruch 17 oder 18, das ferner Fol-
gendes beinhaltet:

Komprimieren eines O-Rings (109) zwischen
der Verkleidung (101), dem Verkleidungstrager
(103) und dem Klemmring (105); und
Komprimieren eines zweiten O-Rings (111) zwi-
schen der Verkleidungsanordnung und der
Schulter (31) des Drosselgehduses (3).

Revendications

Un ensemble de garniture d’étranglement (110) pour
son utilisation comme siége de navette dans une
soupape d’étranglement (100) comprenant un en-
semble de navette (19) et un manchon a collerette
(13) afin de recevoir 'ensemble de navette (19), I'en-
semble de garniture détranglement (110)
comprenant :
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une garniture (101) pour asseoir la navette ;
un support de garniture (103) ; et

une bague de serrage (105) ;

dans lequel la garniture (101) et le support de
garniture (103) sont congus pour étre assem-
blés au sein de la bague de serrage (105) de
telle sorte que la garniture (101) soit serrée et
centrée dans la bague de serrage (105), et la
bague de serrage (105) est congue afin de per-
mettre un ajustement glissantdu supportde gar-
niture (103) dans la bague de serrage (105),
'ensemble de garniture d’étranglement (110)
étant caractérisé en ce que la garniture (101)
est serrée et centrée dans la bague de serrage
(105) par calage-verrouillage.

L’ensemble de garniture d’étranglement (110) selon
larevendication 1, dans lequel un diamétre extérieur
de la bague de serrage (105) est configuré afin de
permettre un ajustement glissant d’au moins une
portion de I'ensemble de garniture d’étranglement
(110) dans un diametre intérieur du manchon a col-
lerette (13).

L’ensemble de garniture d’étranglement (110) selon
la revendication 1 ou la revendication 2, dans lequel
la garniture (101) est centrée dans la bague de ser-
rage (105), et un diamétre extérieur du support de
garniture (103) et un diameétre intérieur de la bague
de serrage (105) sont configurés afin de permettre
un ajustement glissant du support de garniture (103)
dans la bague de serrage (105).

L’ensemble de garniture d’étranglement (110) selon
n'importe lesquelles des revendications précéden-
tes, dans lequel la garniture (101) est en forme d’an-
neau.

L’ensemble de garniture d’étranglement (110) selon
n’'importe lesquelles des revendications précéden-
tes, dans lequel le diamétre extérieur de la garniture
(101) est effilé.

L’ensemble de garniture d’étranglement (110) selon
la revendication 5, dans lequel le diamétre extérieur
de la garniture (101) est effilé a un angle allant d’en-
viron 7° a 13°.

L’ensemble de garniture d’étranglement (110) selon
n’'importe lesquelles des revendications précéden-
tes, dans lequel la garniture (101) est en carbure de
tungsténe.

L’ensemble de garniture d’étranglement (110) selon
n'importe lesquelles des revendications précéden-
tes, dans lequel le support de garniture (103) et la
bague de serrage (105) sont en acier inoxydable.
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9.

10.

1.

12.

13.

14.

15.

16.

17.

L’ensemble de garniture d’étranglement (110) selon
n'importe lesquelles des revendications précéden-
tes, comprenant en sus un joint torique (109) pour
réaliser une étanchéification entre la garniture (101),
le support de garniture (103), et la bague de serrage
(105).

L’ensemble de garniture d’étranglement (110) selon
la revendication 9, dans lequel le joint torique (109)
est congu pour étre assis dans une premiére rainure
circonférentielle (117) d’'une collerette du support de
garniture (103).

Une soupape d’étranglement (100) comprenant un
boitier d’étranglement (3), un ensemble de navette
(19), un manchon a collerette (13) afin de recevoir
I'ensemble de navette (19), et 'ensemble de garni-
ture d’étranglement (110) selon n’importe lesquelles
des revendications précédentes pour son utilisation
comme siege de navette.

La soupape d’étranglement (100) de la revendica-
tion 11, comprenant en sus un manchon d’usure
(107).

La soupape d’étranglement (100) selon la revendi-
cation 11 ou la revendication 12, comprenant en sus
un deuxiéme joint torique (111) pour réaliser une
étanchéification entre I'ensemble de garniture
d’étranglement (110) etle boitier d’étranglement (3).

La soupape d’étranglement (100) selon la revendi-
cation 13, dans laquelle le deuxiéme joint torique
(111) est congu pour étre assis dans une deuxiéme
rainure circonférentielle (119) d’une collerette du
support de garniture (103).

La soupape d’étranglement (100) selon n’importe
lesquelles des revendications 12 a 14, dans laquelle
un contre-alésage effilé (123) du support de garni-
ture (103) et une section de diamétre extérieur effilé
(125) du manchon d’usure (107) sont configurés afin
de permettre un ajustement glissant du manchon
d’usure (107) dans le support de garniture (103).

La soupape d’étranglement (100) selon n’importe
lesquelles des revendications 12 a 15, dans laquelle
le manchon d’'usure (107) est en carbure de tungs-
téne.

Une méthode d’assemblage d’'une soupape d’étran-
glement (100) avec un ensemble de garniture
d’étranglement (110) selon n’importe laquelle des
revendications 1 a 10, la méthode comprenant :

le fait d'insérer des composants de garniture
aval (11) dans un canal de sortie (7) d’un boitier
d’étranglement (3) ;
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le fait d’insérer un manchon d’usure (107) dans

le canal de sortie (7) du boitier d’étranglement

(3) de sorte que le manchon d’'usure (107) re-
pose contre les composants de garniture aval
(1) 5
le fait d’insérer un ensemble de garniture (110)
comprenant une garniture (101), un support de
garniture (103), et une bague de serrage (105)
dans un orifice d’étranglement (27) du boitier
d’étranglement (3) de sorte que le support de 170
garniture (103) repose sur un épaulement (31)
entre l'orifice d’étranglement (27) et le canal de
sortie (7) ;

le faitd’insérer un manchon a collerette (13) pré-
sentant une ouverture (14) dans un c6té de ce- 15
lui-ci dans l'orifice d’étranglement (27), alignant

de ce fait 'ouverture (14) du manchon a colle-
rette (13) avec un canal d’entrée (5) du boitier
d’étranglement (3) et poussant I'ensemble de
garniture contre le manchon d’usure (107) ; et 20
le fait d'insérer un ensemble de navette (19)
dans le manchon a collerette (13).

18. La méthode d’assemblage d’une soupape d’étran-
glement (100) avec un ensemble de garniture 25
d’étranglement (110) selon larevendication 17, dans
laquelle 'ensemble de garniture d’étranglement est
pré-assemblé, le pré-assemblage comprenant :

le fait d’insérer la garniture (101) dans la bague 30
de serrage (105), serrant de ce fait la garniture
(101) dans la bague de serrage (105) ; et

le fait d’attacher le support de garniture (103) a

la bague de serrage (105) en utilisant une vis
(121). 35

19. La méthode d’assemblage d’une soupape d’étran-
glement (100) avec un ensemble de garniture
d’étranglement (110) selon la revendication 17 ou la
revendication 18, comprenant en sus : 40

le fait de comprimer un joint torique (109) entre

la garniture (101), le support de garniture (103),

et la bague de serrage (105) ; et

le fait de comprimer un deuxieme joint torique 45
(111) entre 'ensemble de garniture et I'épaule-
ment (31) du bofitier d’étranglement (3).

50
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