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(57) Abrégée/Abstract:

A blade for a rotor assembly including a root portion, a platform with an overhang, an airfoll portion and a sealing plate. The sealing
plate protrudes from the blade along a circumferential direction.
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ABSTRACT

A blade for a rotor assembly including a root portion, a platform with an overhang, an

airfoil portion and a sealing plate. The sealing plate protrudes from the blade along a

circumferential direction.
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BLADES FOR A GAS TURBINE ENGINE WITH INTEGRATED SEALING
PLATE AND METHOD

TECHNICAL FIELD

The present invention relates generally to gas turbine engines and, more

particularly, to improved rotor blades of such engines and a method related thereto.

BACKGROUND OF THE ART

A conventional gas turbine engine 1s generally provided with one or more
rotor assemblies with a disc and a circumferential array of blades. The rotor blades
are disposed 1n corresponding retention slots of the disc with a radially extending gap
between adjacent blades to accommodate thermal expansion. These rotor assemblies
are used 1n the turbine section, the compressor section, or both. The blades are often

provided with internal cooling channels, especially when used in the turbine section.

In some engine designs, the gaps between the blades can be substantial and
conventional cover plates mounted on the rotor disc generally do not adequately seal
this area. Cooling air can leak through these radial gaps and the blades, which
produce an impeller effect due to their extremely high rotational speed, expel the
cooling air radiaily through the gaps. This transverse cooling air leakage flow
impedes and disturbs the gas path flow and can significantly reduce the gas turbine

engine efficiency.

It 1s known to provide an annular ring located between the cover plate and
the disc 1n effort to deflect the cooling air flow away from the gaps and redirect it into
the gas path 1n the direction of the gas path flow. However, such a ring can be subject
to unwanted movement or be misplaced during assembly or maintenance, thereby
reducing its efficiency. Moreover, damage at one point of the ring necessitates the

replacement of the entire ring.

Accordingly, there i1s a need for an improved rotor blade and method where

air leakage through the gaps between adjacent blades is mitigated.
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SUMMARY OF THE INVENTION

It is therefore an aim of the present invention to provide an improved rotor

blade for reducing cooling air leakage through gaps between adjacent blades.

In one aspect, the present invention provides a blade for use 1n a rotor
assembly of a gas turbine engine, the blade comprising: a root portion; a platform
connected over the root portion and including an overhang extending frontward of the
root portion; an airfoil portion extending from the platform opposite of the root
portion; and a sealing plate including interconnected axial and radial portions, the
axial and radial portions being connected in a circumferentially offset manner
respectively to an underside of the overhang and to a front side of the platform, the

sealing plate protruding from the blade along a circumferential direction.

In another aspect, the present invention provides a rotor assembly for use 1n
a gas turbine engine, the rotor assembly comprising: a disc with a plurality of slots
evenly distributed along a circumferential direction of the disc; a plurality of blades,
each of the blades having a root portion retained in a corresponding one of the slots, a
platform connected over the root portion and an airfoil portion extending from the
platform into an annular gas path, the platform of each of the blades being spaced
apart from the platform of an adjacent one of the blades to define a gap therebetween;
and a deflector composed of a plurality of sealing plates, each of the sealing plates
including interconnected axial and radial portions, the axial and radial portions being
connected to each of the blades in a circumferentially offset manner and extending in

front of the adjacent one of the blades to cover the gap.

In another aspect, the present invention provides a blade for use 1n a rotor
assembly of a gas turbine engine, the blade comprising: a root portion; a plattorm
connected over the root portion; an airfoil portion extending from the plattorm
opposite of the root portion; and means for covering a gap between the blade and an

adjacent blade in the rotor assembly, the means for covering the gap being provided

on the blade.

In another aspect, the present invention provides a method for forming a

deflector diverting a leakage cooling air flow away from gaps between adjacent

29
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blades in a gas turbine rotor assembly, the method comprising the steps of:

connecting a sealing plate in a circumferentially offset manner to each of the blades
with the sealing plate protruding from the blade along a circumferential direction; and
connecting the blades to a rotor disc such that the blades extend radially from the
disc, the deflector being formed when the sealing plate of each of the blades extend 1n

front an adjacent one of the blades.

Further details of these and other aspects of the present invention will be

apparent from the detailed description and figures included below.

DESCRIPTION OF THE DRAWINGS

Reference 1s now made to the accompanying figures depicting aspects of the

present invention, 1n which:

Fig. 1 1s a schematic side view of a gas turbine engine, showing an example

of a gas turbine engine in which the rotor blade and the method can be used;

Fig.2 1s a perspective view of a rotor blade according to a preterred

embodiment; and

Fig.3 1s a partial side view 1n cross-section of the rotor blade of Fig.2

installed 1in a rotor disc.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig.1 illustrates a gas turbine engine 10 of a type preferably provided for use
in subsonic flight, generally comprising in serial flow communication a fan 12
through which ambient air 1s propelled, a multistage compressor 14 for pressurizing
the air, a combustor 16 1n which the compressed air 1s mixed with fuel and 1gnited for
generating an annular stream of hot combustion gases, and a turbine section 18 for

extracting energy from the combustion gases.

Referring to Figs.2-3, a rotor blade 20 for use in the turbine section 18 is
shown. The rotor blade 20 includes an airfoil portion 22, a platform 26 and a blade
root 24. It 1s to be understood that the rotor blade 20 can also be used 1n a variety of

other rotors such as, for example, rotors of the compressor 14.
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The blade root 24 1s shaped to correspond with one of a plurality of
circumferentially distributed slots 1n a rotor disc 32. The platfofm 26 has an
underside connected to the blade root 24, and a top side connected to the airfoil
portion 22, such that when the blade 20 1s inserted in the slot of the disc 32, leading
and trailing edges 23, 25 of the airfoil portion 22 are generally oriented toward
respectively a front and back side of the disc 32. The platform 26 includes an
overhang 28 extending frontward of the root portion 24. The platform 26 and
overhang 28 have a width (defined along the circumferential direction of the disc 32)
sized to provide a gap between adjacent platforms of adjacent blades, such as to
accommodate thermal expansion. The platform 26 and overhang 28 also have a

curvature corresponding to cylindrical surfaces concentric with the circular shape of

the disc 32.

The blade 20 also comprises a sealing plate 30. The 1llustrated sealing plate
30 1includes a radial portion 29 and an axial portion 31 which are connected to form a
[-shaped profile, and has a length of at most half of the sum of the width of the gap
and of the platform 26. The axial portion 31 of the sealing plate 30 has a curvature
corresponding with an underside of the overhang 28 and 1s connected thereto 1n a
circumferentially offset manner to extend along the circumferential direction of the
disc 32. Similarly, the radial portion 29 has a shape corresponding to a front side of
platform 26 and 1s connected thereto in the circumferentially offset manner to extend
along the circumferential direction of the disc 32. It is possible to also similarly
connect the radial portion 29 to a front side of the root portion 24. The sealing plate
30 protrudes from the platform 26, the radial and axial portions 29, 31 abutting an
adjacent blade respectively at a front side of a platform thereof and an underside of a
overhang thereof. Thus, the sealing plate 30 effectively covers a front portion of the
gap between the adjacent blades. Preferably, the sealing plate 30 1s connected to the
platform 26 along one half of the width of the platform 26, but a number of other
circumferentially offset configurations are possible, provided that the gap 1is

effectively covered by the sealing plate 30.

Once installed 1n the rotor disc 32, the length of the sealing plate 30 1s

preferably such that sealing plates of adjacent blades are in proximity of each other to
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create an annular deflector, adjacent sealing plates being separated only by a gap
sized to accommodate thermal expansion therebetween. However, smaller sealing
plates 30 are also possible, provided that the gap is effectively covered. Moreover,
the sealing plate 30 1s preferably permanently connected to the platform 26, through
welding, brazing or the like. It is also possible to have the sealing plate 30 integral
with the blade platform 26.

In use, as shown 1n Fig.3, the blades 20 are retained to the disc 32 with the
help of a cover plate 34, which 1s concentric with the disc 32 and preferably abuts a
lower end of the sealing plate 30 to maximize the sealing. The sealing plate 30
deviates the leakage air flow coming along a front side of the cover plate 34 around
the sealing plate 30, into a conduit formed by a space between the blade platform 26
and a platform and vane 44, 42 of an adjacent stator assembly 40, and into the gas
path at an upstream location with reference to the blade 20, as indicated by arrows A.
Arrows B, in broken lines, indicate the disturbing flow of cooling air leakage which

would be present without the sealing plate 30.

The sealing plate 30, by effectively covering a front portion of the gap, thus
deviates the leakage airflow away therefrom, reducing the disturbance to the gas path
flow and improving engine efficiency. Because the sealing plate 30 1s ngidly fixed to
the blade 20, it will not move 1n relation to the blade 20 during use or maintenance
operations. If the sealing plate 1s damaged at one point, it can be repaired or changed

without the need to remove the remaining sealing plates.

The above description is meant to be exemplary only, and one skilled 1n the
art will recognize that changes may be made to the embodiments described without
department from the scope of the invention disclosed. For example, the rotor blade
described herein can be used in any other appropriate type of rotor, including but not
limited to a compressor rotor of a gas turbine engine. Also, it 1s possible to provide a
sealing plate 30 having a smooth arcuate profile with one extremity of the profile

connected to the overhang 28 and another to the front of the platform 26 or of the

root portion 24. Although the sealing plate 30 is preferably manufactured from the
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same material as the blade platform 26, the use of a different appropriate material 1s

also possible.

Still other modifications which fall within the scope of the present invention
will be apparent to those skilled in the art, in light of a review of this disclosure, and

such modifications are intended to fall within the appended claims.
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WHAT IS CLAIMED IS :

1. A blade for use in a rotor assembly of a gas turbine engine, the blade comprising;:

a root portion;

a platform connected over the root portion and including an overhang extending
frontward of the root portion;

an airfoil portion extending from the platform opposite of the root portion; and

a sealing plate including interconnected axial and radial portions, the axial and radial
portions being connected in a circumferentially offset manner respectively to an underside of
the overhang and to a front side of the platform, the sealing plate protruding from the blade

along a circumferential direction.
2. The blade as defined in claim 1, wherein the sealing plate has a L-shaped profile.

3. The blade as defined in claim 1, wherein the radial portion of the sealing plate 1s also

connected to a front side of the root portion of the blade.

4, The blade as defined in claim 1, wherein the sealing plate forms part of an annular
detlector.
5. The blade as defined in claim 1, wherein the axial and radial portions of the sealing

plate are connected to one half of a width respectively of the underside ot the overhang and of

the front side of the platform.

6. A method for forming a deflector diverting a leakage cooling air flow away from gaps
between adjacent blades in a gas turbine rotor assembly, the method comprising:

connecting a sealing plate in a circumferentially offset manner to each of the blades
with the sealing plate protruding from the blade along a circumferential direction, wherein said
connecting is selected from the group consisting of welding, brazing and forming a sealing
plate integrally with the blade; and

connecting the blades to a rotor disc such that the blades extend radially from the disc,

the deflector being formed when the sealing plate of each of the blades extends in front of an

adjacent one of the blades.
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7. The method as defined in claim 6, wherein connecting a sealing plate comprises connecting

the sealing plate of each of the blades to a platform thereof.
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