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The Invention relates to a stator vane for a gas turbine engine, comprising a leading edge and a trailing edge and a vane platform

extending at least between the leading edge and the tralling edge. The vane platform has first and second side walls extending
substantially in the radial and axial directions of the gas turbine engine, whereby the first side wall, at least in the area of the trailing
edge, Is provided with a groove extending Iin the longitudinal direction of the vane platform for recelving a sealing plate, whereby the
first side wall of the vane platform In the area of the trailling edge has a recess extending from the groove.
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Abstract

The invention relates to a stator vane for a gas turbine engine, comprising a
leading edge and a trailing edge and a vane platform extending at least between
the leading edge and the trailing edge. The vane platform has first and second
side walls extending substantially in the radial and axial directions of the gas
turbine engine, whereby the first side wall, at least in the area of the trailing edge,
IS provided with a groove extending in the longitudinal direction of the vane
platform for receiving a sealing plate, whereby the first side wall of the vane

platform in the area of the trailing edge has a recess extending from the groove.

(Fig. 1)
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Stator vane for a gas turbine engine

Field of technology

The present invention relates to a stator vane for a gas turbine engine, in

particular a stator vane with a vane platform.

Prior art

In a gas turbine a plurality of stationary stator or guide vanes are used which are
arranged In rows along the circumference of the turbine portion. As these stator
vanes are subjected to the effects of the hot gases flowing out of the combustion
chamber and of the high pressures, high stresses can arise in the stator vanes
and the platforms. The platform is situated between the hot gas flow and space
filled with cooling air. In order to seal this space from the hot gases the platform
usually has side walls which are provided with a groove extending in the
longitudinal direction of the platform. The grooves of two neighboring platforms (in
the circumferential direction) receive a sealing plate extending between the two
platforms. In some cases the distance, in the circumferential direction of the gas
turbine, between the trailing edge of the stator vane and the groove can be very
small. This can lead to considerable stress concentrations, particularly in the
trailing edge of the stator vane and in the platform in the area of the trailing edge
of the stator vane. Because of these stress concentrations the life time of the

stator vane is significantly reduced.
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- Summary of the invention

The invention may address these problems. The present invention aims to provide a
stator vane for a gas turbine with a platform having a design, which may reduce the
stress concentrations in the trailing edge of the stator vane and in the vane platform in
the region of the trailing edge of the stator vane.

According to the invention these problems may be solved by providing a stator vane for a
gas turbine having a vane platform. According to an aspect of the invention, there Is
provided a guide vane for a gas turbine, with a leading edge and a trailing edge and with
a shroud which proceeds at least between the leading edge and the trailing edge and
which has first and second side walls extending essentially radially and in the longitudinal
direction of the gas turbine, at least the first side wall being provided, at least in the
region of the trailing edge, with a groove for receiving a sealing plate, which groove
proceeds in a longitudinal direction of the shroud, and having, in the region of the trailing
edge, a clearance extending from the groove, wherein the depth of the clearance in the
circumferential direction of the gas turbine is essentially equal to the depth of the groove,
and in that the width of the clearance in the longitudinal direction of the shroud amounts

to between once to three times its depth.

According to the invention a stator vane has a leading edge and a trailing edge and a

platform extending at least between the leading and trailing edges. The platform has first

and second side walls extending substantially in the axial and radial directions of the gas
turbine. The first side wall is provided, at least in the area of the trailing edge, with a
groove extending in the longitudinal direction of the platform for receiving a sealing plate,
whereby the first side wall of the sealing plate in the area of the trailing edge has a

recess extending from the groove.

The recess in the vane platform in the area of the trailing edge of the stator vane may
reduce the stress concentrations in the trailing edge of the stator vane and in the vane
platform in the area of the trailing edge of the stator vane. The low cycle fatigue and the

creep rate in these areas may therefore be reduced.
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In an advantageous embodiment of the invention the depth of the recess in the
circumferential direction of the gas turbine is substantially the same as the depth of

the groove. Through this, a considerable reduction in the stress concentrations
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may be observed in the trathng edge of the stator vane and in the vane platform in

the area of the tralllng edge of the stator vane.

" The above and other objects, features and advantages of the invention will

become more apparent from the following description of certain preferred

embodiments thereof, when taken in conjunction with the accompanying

drawings.

Short description of the drawing\s

The invention is described referring to an embodiment depicted schematically in

the drawings, and will be described with reference to the drawings in more details

in the following.

The drawings show schematically in:

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

a perspective view of a stator vane with a platform according to an
advantageous embodiment of the invention,

a side view of a stator vane with a platform according to an

advantageous embodiment of the invention

the relationship between the trailing edge of the stator vane and the
recess according to an advantageous embodiment of the invention,

a sectional view of the platform in figure 2 through the line A-A,

a side view of a prior art stator vane with a platform,
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Figure 6 the relationship between the trailing edge of a prior art stator vane

and the groove in the vane platform.

Detailed description of preferred embodiments

Figures 5 and 6 show a prior art stator vane 1 with a vane platform 2. In a gas
turbine a plurality of such stationary stator vanes 1 are used, which are arranged

In rows around the circumference of a turbine portion.

The stator vane 1 has a leading edge 12 and a trailing edge 8, whereby the vane
platform 2 extends at least between the leading edge 12 and the trailing edge 8.
Attachment elements 13 are provided on the radially outer side of the vane
platform 2 for positioning the stator vane 1 in the radial and circumferential

directions.

The vane platform 2 furthermore has side walls 5, 6 extending substantially in the

longitudinal and radial directions of the turbine.

The vane platform 2 is located in the radial direction between a hot gas flow 3
and a space 4 filled with cooling air. In order to seal this space 4 from the hot gas
flow the side walls 5, 6 are each provided with a groove 7 extending in the

longitudinal direction of the vane platform 2. The grooves 7 of two neighboring

vane platforms 2 receive a sealing plate which extends between the two vane
platforms. A groove 7 extends in the axial direction of the gas turbine at least in
the area of a trailing edge 8 of the stator vane 1, and the distance in the
circumferential direction of the gas turbine between the trailing edge 8 of the
stator vane 1 and the groove 7 can be very small, as can be seen from figure 6
which shows a cross section through a radially outer section of the vane portion

together with a partial view in the area of the groove 7.
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As the stator vane 1 is subjected, in use, to the effects of the hot gases 3 flowing
out of the combustion chamber and the high pressures, high stress
concentrations can arise in the trailing edge area of the stator vane 1 and in the
vane platform 2 in the area of the trailing edge area of the stator vane 1. The life
of the stator vane 1 is considerably reduced due to these stress concentrations in
the area inside the circle 9 in figure 6. In figures 5 and 6 a stator vane 1 is
provided with a radially outer vane platform. The stator vane 1 can however also
be provided with a radially inner vane platform, which is similarly provided with a
groove In the longitudinal direction of the vane platform, whereby in use stress
concentrations arise in the trailing edge area of the stator vane 1 and in the
radially inner vane platform in the region of the trailing edge 8 of the stator vane
1.

Figure 1 shows a stator vane 1 comprising a vane platform 2 according to a
preferred embodiment of the invention. Similar elements are provided with similar
reference numerals. According to the invention a first side wall 5 of the vane
platform 2 in the area of the trailing edge 8 is provided with a recess 10 extending
from the groove 7. In the preferred embodiment the recess 10 is provided directly
opposite the trailing edge 8 in the longitudinal direction of the vane platform 2.
The recess 10 preferably extends radially outwards and perpendicular to the

groove /. In particular only the first side wall 5 has such a recess 10.

The vane platform 2 can be provided with a raised portion 11 on the opposite side
to the recess 10 in the radial direction, whereby the recess 10 is provided in the

area of the raised portion 11 in the longitudinal direction of the vane platform 2. In
particular, the recess 10 can be arranged in the area of a downstream end of the

raised portion 11 in the longitudinal direction of the vane platform 2.

Referring to figure 3, which shows a cross section through a radially outer section
of the vane portion together with a partial view in the area of the groove 7/, it can

be seen that the distance between the trailing edge 8 and the recess 10 in the
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circumferential directibn of the gas turbine can be less than or equal to the depth
of the groove 7. The stress concentrations however may be reduced in this area
due to the recess 10 and therefore the low cycle fatigue and the creep rate in

these areas may be reduced.

The depth of the recess 10 in the circumferential direction of the gas turbine is
preferably substantially the same as the depth of the grooVe 7, as can be seen
from figure 3. The width of the recess 10 in the longitudinal direction of the vane
platform 2 is preferably between one and three times its depth and the profile of
the recess is preferably substantially rectangular. The profile can however have
other forms e.g. with side walls which extend at an angle to the longitudinal
direction of the vane platform 2.

In figures 1 to 4 the stator vane is provided with a radially outer vane platform 2.
The stator vane can however also be provided with a radially inner vane platform
(not shown) which is similarly provided with a groove 7 extending in the
longitudinal direction of the vahe platform whereby, in use, stress concentrations
arise in the trailing edge area of the stator vane and in the radially inner vane
platform. In this case a first side wall of the radially inner platform in the area of
the trailing edge 8 can be provided with a recess extending radially inwards from

the groove 7.

The preceding description of the embodiments according to the present invention
serves only an illustrative purpose and should not be considered to limit the
“scope of the invention. '

Particularly, in view of the preferred embodiments, the man skilled in the art
different ch'anges and modifications in the form and details can be made without
departing from the scope of the invention. Accordingly the disclosure of the
current invention should not be limiting. The disclosure of the current invention

should instead serve to clarify the scope of the invention which is set forth in the
following claims.



0o ~N O o AW DN =

11
12

13

CA 02691186 2009-12-15

List of references

stator vane
platform

gas flow
space

first side wall
second side wall
groove
trailing edge
circle

recess
raised portion
leading edge

attachment element
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CLAIMS
1. A guide vane for a gas turbine, with a leading edge and a trailing edge

and with a shroud which proceeds at least between the leading edge and the trailing
edge and which has first and second side walls extending essentially radially and in
the longitudinal direction of the gas turbine, at least the first side wall being provided,
at least in the region of the trailing edge, with a groove for receiving a sealing plate,
which groove proceeds in a longitudinal direction of the shroud, and having, in the
region of the trailing edge, a clearance extending from the groove, wherein the depth
of the clearance in the circumferential direction of the gas turbine is essentially equal
to the depth of the groove, and the width of the clearance in the longitudinal direction
of the shroud amounts to between once to three times its depth.

2. - The guide vane as claimed in claim 1, wherein the blearance IS
provided in a radially outer shroud of the guide vane.

3. The guide vane as claimed in claim 1, wherein the clearance extends

radially outward essentially at right angles with respect to the groove.

4. The guide vane as claimed in claim 1, wherein the clearance lies
essentially opposite the trailing edge in the longitudinal direction of the shroud.

5. The guide vane as claimed in claim 1, wherein the distance between

the trailing edge and the clearance in the circumferential direction of the gas turbine

is smaller than the depth of the groove or is equal to the depth of the groove.

6. The guide vane as claimed in claim 1, wherein the profile of the

clearance is a rectangular form.

7. The guide vane as claimed in claim 1, wherein that side of the shroud
which lies opposite the clearance is provided with an elevation which is provided in

the region of the clearance.
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8. The guide vane as claimed in claim 1, wherein the clearance is
provided in a radially inner shroud of the guide vane, the clearance extending radially

iInward essentially at right angles with respect to the groove.
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Fig. 5
(Prior Art)
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