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Variable Geometry Turbine with Shroud Support

The invention is directed to a variable geometry turbine housing and a shroud plate, and more

specifically to an arrangement for supporting a shroud plate in a variable geometry turbine housing.

Background and Summary

Turbines may be of a fixed or variable geometry type. Variable geometry turbines differ from fixed
geometry turbines in that the size of the inlet passageway can be adjusted to modify inlet gas flow
velocities over a range of mass flow rates so that the power output of the turbine can be varied to

suit engine demands.

In one common type of variable geometry turbine, illustrated in Figure 1, one wall of the inlet
passageway 10 includes a movable wall member 20 and the opposing side of the inlet passage is
defined by a fixed wall 24. A reference frame in the figures indicates the radial direction R and the
axial direction A. The position of the movable wall member 20 relative to the facing fixed wall 24 of
the inlet passageway 10 is adjustable to control the width of the inlet passageway, that is, the gap
between the movable wall member 20 and the fixed wall 24. As is known in the art, an actuator (not
illustrated) is operationally connected to the movable wall to control the position of the movable

wall. Exhaust gas passes through the inlet passageway 10 to the turbine wheel 12.

Typically, either the movable wall member or the facing fixed wall is provided with vanes. In such
arrangements, the movable wall is referred to as the "nozzle ring." The fixed wall 24 may include an
annular cavity 40 covered by a shroud 30. The shroud 30 forms part of the fixed wall 24. In the
illustrated example of Figure 1, vanes (one vane 22 is shown) are mounted on the nozzle ring 20. The
vanes 22 extend from the nozzle ring 20 into the inlet passageway 10, through slots provided in the

shroud 30, and into the annular cavity 40 formed in the turbine housing 50.

Figure 2 is a simplified section view of the portion of the turbine housing 50 of Figure 1 that supports
the shroud 30. The vane 22 shown in Figure 1 is removed for clarity. The shroud 30 is a ring-shaped
member having on its radially inner margin a foot 32 to contact a first shoulder 52 formed on a
radially inner portion of the wall defining the cavity 40. The annular cavity 40 is shaped to provide
support for the shroud 30 and includes a first shoulder 52 on a radially inner side and a second
shoulder 56 on a radially outer side. A lip or ledge 54 is formed at the radially outer side to provide

an annular groove 55 between the lip 54 and the second shoulder 56.

The shroud 30 has on its outer margin spaced flanges 36, 38 that define a radially extending groove

34. An upper flange 36 forms part of a surface of the fixed wall 24. A lower flange 38 is spaced from
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the upper flange toward the cavity 40. The shroud groove 34 accepts a retaining snap ring 60. The
retaining ring 60 contacts the lip 54 formed in the housing 50 and acts between the lip and the lower
flange 38 to secure the shroud position in the housing 50. The lower flange 38 is spaced from the
second shoulder 56 and the force of the retaining ring 60 acting on the shroud 30 is transmitted to

the foot 32, which is supported on the first shoulder 52.

A problem with this arrangement is that the shroud 30 is not secured against rotation relative to the
turbine housing. Because the slots in the shroud must align with the vanes to permit free axial

movement of the vanes as the movable wall member 20 is positioned to adjust the width of the inlet
10, rotation of the shroud results in contact between the shroud and vanes. Contact causes wear of

both the shroud and vanes, and can cause a locking of the vanes on the shroud.

A second problem is that the shroud 30 experiences heat-generated distortion, dishing, with
temperature rise. The current arrangement supporting the shroud at its inner margin (at the foot
32) and outer margin (at the flange 38) exaggerates the dishing, leading also to contact between the

vanes and the shroud.

The invention provides a solution. According to the invention, a variable geometry turbine includes
a turbine housing defining an inlet passage having a first side wall and a second side wall, the second
side wall including an annular cavity defined by a radially inner shoulder and a radially outer
shoulder and including a radially outer lip overhanging the outer shoulder, a movable annular wall
on the first side wall of the inlet passage, the movable wall being moveable relative to the inlet
passage to control a width of the inlet passage, an annular shroud plate disposed on the second side
wall of the inlet passage and covering the annular cavity, the shroud plate having a radially-
extending upper flange and a radially-extending lower flange on a radially outer portion, the upper
flange and lower flange defining therebetween a groove, and a retaining ring disposed in the groove

and contacting the lip and the lower flange to secure the lower flange against the outer shoulder.

According to another aspect of the invention, the annular shroud plate has a foot at a radially inner

portion, the foot being spaced from the inner seat.
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Brief Description of the Drawings

Figure 1 is a simplified section view of a turbine housing showing an inlet passage, nozzle ring, and

shroud arrangement according to the prior art.

Figure 2 is a simplified section view of the portion of the turbine housing of Figure 1 that supports

the shroud 30.

Figure 3 is a section view of a turbine housing showing an arrangement for supporting the shroud

according to the invention.

Figure 4 is a section view of a turbine housing showing an alternative arrangement for supporting

the shroud according to the invention.

Detailed Description

The invention provides a solution in a new arrangement for supporting the shroud in the turbine
housing, one embodiment being illustrated in Figure 3. According to the invention, the retaining
force on the shroud acts at only the radially outer portion of the shroud. The lower flange 38 of the
shroud and the lip 54 and radially outer shoulder 57 of the turbine housing 51 are configured so that
the retaining ring 60 acts to secure the lower flange 38 against the radially outer shoulder 57. The
radially inner shoulder 53 of the housing and the shroud foot 32 are configured so that the foot is

spaced from the radially inner shoulder.

The embodiment according to Figure 3 uses the shroud of Figure 2. According to this embodiment,
the housing 51 is shaped so that the relative position of the radially inner shoulder 53 and radially
outer shoulder 57 to the fixed wall 24 surface are such that the radially outer shoulder 57 is closer
(in the axial direction) to the fixed wall surface than is the first shoulder 53. The retaining ring 60 is
received in the groove 34 in the shroud 30 and contacts the lip 54 and acts on the flange 38,
however, the flange 38 contacts the second shoulder 57 and the foot 32 at the radially inner margin
is allowed to float (not contact the radially inner wall 53 of the cavity). The shroud 30 is thus

secured to the housing 51 at its radially outer margin.

According to an alternative embodiment shown in Figure 4, the turbine housing 50 is the same as
the current design shown in Figure 2 and the shroud 31 is modified so that axial dimension of the
foot 33 is less than the axial dimension of the upper flange 37, groove 34, and lower flange 39. This
may be accomplished by making the foot 33 shorter (made less thick in the axial direction), by
making the axial dimension of the upper flange 37 and lower flange 39 is greater, by making the

lower flange 39 axially thicker, or some combination. The one or more modification arranging the

3
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shroud so that, when installed, the shroud is secured at its outer margin, with the flange 39 between

the retaining ring 60 and the second shoulder 56.

The invention has been described in terms of preferred principles and embodiments. The appended
claims define the claimed invention and those skilled in the art will understand that substitutions

and modifications may be made without departing from scope of the claims.
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CLAIMS

1. Avariable geometry turbine, comprising:

a turbine housing defining an inlet passage having a first side and a second side, the second
side including an annular cavity defined by a radially inner shoulder and a radially outer shoulder and

a radially outer lip overhanging the outer seat;

a movable annular wall on the first side of the inlet passage, the movable wall being

moveable relative to the inlet passage to control a width of the inlet passage;

an annular shroud plate on the second side of the inlet passage covering the annular cavity,
the shroud plate having a radially-extending upper flange and a radially-extending lower flange on a

radially outer portion, the upper flange and lower flange defining therebetween a groove; and,

a retaining ring disposed in the groove and contacting the lip and the lower flange to secure

the lower flange against the outer shoulder.

2. The variable geometry turbine as claimed in claim 1, the annular shroud plate having a foot at a

radially inner portion, the foot being spaced axially from the inner seat.

3. The variable geometry turbine as claimed in claim 1, the annular shroud plate having a foot at a

radially inner portion, the foot contacting the inner seat.

4. The variable geometry turbine as claimed in claim 1, wherein an axial width of the shroud plate at

a radially inner portion is less than an axial width at a radially outer portion.

5. The variable geometry turbine as claimed in claim 1, wherein the radially inner shoulder is at an
axial distance from the second side of the inlet passage greater than an axial distance of the radially

outer shoulder from the second side.
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