
BLADE FOR A GAS TURBINE Field of the Invention The present invention
relates generally to the field of gas turbines. It is directed to a blade
or a gas turbine according to the preamble of claim 1. Background of the
Invention Gas turbine rotor blades comprise blade shroud segments in order
to control and minimise leakage flow between the blade tips and the
surrounding stator as well as to limit vibration amplitudes. A blade shroud
segment typically comprises a platform extending in a plane essentially
parallel to the stator opposite to the blade tip and one or more fins,
which extend circumferentially and radially outward toward the stator. The
platform of a blade shroud segment is typically shaped such that its edges
are parallel to those of an adjacent blade shroud platform. In order to
withstand the high thermal load during gas turbine operation the blade
shroud is cooled by means of a cooling fluid (e.g. cooling air) passing
through a cooling system within the platform of the shroud that is fluidly
connected to the hollow interior of the blade airfoil. The shroud lifetime
is limited by the mechanical stresses caused by centrifugal forces. Such
stresses are currently reduced by minimising the wall thickness of the
platform, also known as shroud web. However, a blade shroud segment with a
thinwall thickness may not line up with the blade shroud segment of the
adjacent 



blade due to manufacturing and assembly tolerances, which occur even if the
tolerances are kept at a minimum. A further mismatch results from
deformations of the shroud platform during turbine operation due to thermal
and mechanical loading. A mismatch between two adjacent blade shroud
segments allows hot gas to enter the cavity between the stator and the
blade shroud. The shroud is typically designed with materials having a
creep resistance and oxidation resistance up to a temperature less than the
temperature of the hot gas. Hot gas ingestion therefore causes premature
failure of the shroud and the adjacent static and moving components. The
EP-A1 - 1 591 625 discloses a gas turbine blade with a shroud segment,
which comprises a platform extending for example in the plane essentially
matching the contour of the stator opposite the blade tip, and side rails
that extend radially and along one or both edges of the platform that face
the platform of an adjacent gas turbine blade shroud segment. An increase
of the wall thickness results in an increase of the stiffness of the
component according to the third power of the wall thickness. The blade
shroud segment of the EP-A1 - 1 591 625 has an increased wall thickness
that is limited to the side regions of the platform. Thus the benefits of
increased stiffness are achieved and a resulting decreasing in deformation
and bending in the radial outward direction with time of turbine operation.
On the other hand, the increase in 



wall thickness is localised such that it causes no significant increase in
the mass of the shroud segment and no significant increase of the
mechanical loading. However, as there is either no side rail or a constant
height side rail on the prior art shroud segments, there is still a lot of
room for optimizing the geometry of the side rails for proper blade shroud
segment coupling and simplified manufacturing, minimization of hot gas
ingestion, improved stiffness and improved shroud cooling.Description of
the invention It is therefore an objective of the invention, to provide a
gas turbine blade with a shroud segment at the tip of the blade, which has
and optimized geometry with respect to the side rails. This objective is
achieved by a blade according to claim 1. A main feature of the blade
according to the invention is, that each of said side rails is subdivided
into sections of different height and/or width. A first embodiment of the
inventive blade is characterized in that, the shroud segment comprises on
its upper side a plurality of fins running parallel in a circumferential
direction, and said side rails are subdivided into said sections of
different height and/or width by means of said fins. A second embodiment of
the blade according to the invention is characterized in that, said fins
are inclined with respect to said longitudinal axis of said blade.
Especially, the ratio h/b of height to width of said side rails lies in the
range 0.5 < h/b < 2, and preferably the ratio h/b of height to width of
said side rails lies in the 



range 1.0 < h/b < 1.3. According to another embodiment of the invention, in
order to avoid dead zones for the cooling air in the space between said
side rails the shroud segment is provided with a fillet at the transition
from each side rail to the upper side of the shroud segment, with a fillet
radius in a range 0.5 mm < r 1 ,r2 < 4.0 mm. According to another
embodiment of the invention openings are provided in said shroud segment
between said fins for injecting cooling air from the inside of said airfoil
into the space between said fins. According to still another embodiment of
the invention said first and second edges are Z-shaped.Brief Description of
the Drawing The subject matter of the invention will be explained in more
detail in the following text with reference to preferred exemplary
embodiments which are illustrated in the attached drawings, in which: Fig.
1 shows in a side view a blade for a gas turbine according to a preferred
embodiment of the invention; Fig. 2 the blade of Fig. 1 in a perspective
view; Fig. 3 a view from above on the blade according to Fig. 1; Fig. 4 a
cross-section of the shroud segment of Fig. 3 along the plane AD-AD; Fig. 5
a cross-section of the shroud segment of Fig. 3 along the plane 



AE-AE; and Fig. 6 a cross-section of the shroud segment of Fig. 3 along the
plane AF-AF. Detailed Description of Preferred Embodiments Fig. 1 shows in
a side view a blade 10 for a gas turbine according to a preferred
embodiment of the invention. The blade 10 comprises an airfoil 11, which
extends along a longitudinal axis 2 1 from a blade root 20 to a blade tip
12. The blade 10 has a platform-like shroud segment 14 at its blade tip 12.
Mounted within the gas turbine the shroud segment 14 of the blade 10 abuts
with first and second edges(22, 23 in Fig. 3) against similar shroud
segments of adjacent blades to make up a ring-like shroud, which borders
the hot gas channel of the turbine and defines a hollow space between the
shroud ring and the surrounding stator, which is filled with cooling air.
According to the invention, the first an second edges 22, 23 are each
provided with a respective side rail 18 and 19 ( 18a,b and 19a,b in Fig. 5
and 6) on the upper side of said shroud segment 14. The shroud segment 14
has on its upper side a plurality of fins 15, 16, 17, which are inclined
with respect to the longitudinal axis 2 1 and run parallel to each other in
a circumferential direction (Y in Fig. 3). The side rails are subdivided
into sections 18, 19 of different height (hi , h2 in Fig. 5 und 6) and/or
width (b1 , b2 in Fig. 5 und 6) by means of said fins 15, 16, 17, i.e.,
between fin 15 and fin 16 there is a first side rail section 18
(cross-section AE-AE in Fig. 3, 5) with a first height hi 



and a first width b 1 , and between fin 16 and fin 17 there is a second
side rail section 19 (cross-section AF-AF in Fig. 3, 6) with a second
height h2 and a second width b2. Outside fin 15, there is no side rail at
all (cross-section AD-AD in Fig. 3, 4). As can be seen form Fig. 5 and 6,
the height hi of the side rail section 18 in the central region of the
shroud segment 14 between fin 15 and fin 16 is substantially larger than
the height h2 of the side rail section 19 between fin 16 and fin 17. The
ratio h/b of height hi , h2 to the respective width b 1 , b2 of said side
rails 18, 19 lies in the range 0.5 < h/b < 2, and preferably in the range
1.0 < h/b < 1.3. Especially, the ratio h1/b1 amounts to 1.3, while the
ratio h2/b2 is 1.0. The shroud segments 14 of the shroud ring with their
fins 15, 16 and 17establish, together with the surrounding stator, two
ring-like hollow spaces, which are cooled by cooling air. To receive
cooling air from the hollow inside of the airfoil 11 (see Fig. 4-6),
openings 24, 25 are provided in each shroud segment 14 between said fins
15, 16 and 17, through which cooling air is injected into the space between
said fins 15, 16 and 17.In order to avoid dead zones for the cooling air in
the space between said side rails 18 19 the shroud segment 14 is provided
with a fillet at the transition from each side rail 18a,b and 19a,b to the
upper side of the shroud segment 14, with the respective fillet radius r 1
, r2 lying in a range 0.5 mm < r 1 ,r2 < 4.0 mm. As can be seen in Fig. 3,
the first and second edges 22, 23 of the shroud segment 



14 are Z-shaped, whereby the edges 22, 23 run parallel between fins 16 and
17 and outside of fin 15, while they show a Z-like curvature between fins
15 and 16.List of Reference Numerals 10 Blade 11 Airfoil 12 Blade tip 13
Platform 14 Shroud segment 15,1 6,1 7 Fin 18,1 9 Side rail 18a,b Side rail
19a,b Side rail 20 Blade root 2 1 Longitudinal axis (blade) 22,23 Edge
24,25 Opening M, r2 Filet radius h 1 , h2 Height b 1 , b2 Width X Axial
direction (machine axis) Y Circumferential direction (direction of
rotation)Claims 



1. Blade ( 10) for a gas turbine, comprising an airfoil ( 1 1) , which
extends along a longitudinal axis (21 ) from a blade root (20) to a blade
tip ( 1 2), and having a shroud segment ( 14) at said blade tip ( 1 2),
which shroud segment ( 14) abuts with first and second edges (22, 23)
against similar shroud segments of adjacent blades to make up a ring-like
shroud, whereby said first an second edges (22, 23) are each provided with
a respective side rail ( 18; 18a,b; 19; 19a,b) on the upper side of said
shroud segment ( 1 4), characterized in that, each of said side rails ( 18;
18a,b; 19; 19a,b) is subdivided into sections ( 1 8, 19; 18a, 19a; 18b,
19b) of different height (hi , h2) and/or width (b1 , b2). 2. Blade as
claimed in claim 1, characterized in that, the shroud segment ( 14)
comprises on its upper side a plurality of fins ( 1 5, 16, 17) running
parallel in a circumferential direction (Y), and said side rails ( 18;
18a,b; 19; 19a,b) are subdivided into said sections ( 1 8, 19; 18a, 19a;
18b, 19b) of different height (hi , h2) and/or width (b1 , b2) by means of
said fins ( 15, 16, 17). 3. Blade as claimed in claim 2, characterized in
that, said fins ( 15, 16, 17) are inclined with respect to said
longitudinal axis (21 ) of said blade ( 1 0). 4. Blade as claimed in one of
said claims 1 to 3, characterized in that, the ratio h/b of height (hi ,
h2) to width (b1 , b2) of said side rails ( 18; 18a,b; 19; 19a,b) lies in
the range 0.5 < h/b < 2. 



5. Blade as claimed in claim 4, characterized in that, the ratio h/b of
height (hi , h2) to width (b1 , b2) of said side rails ( 18; 18a,b; 19;
19a,b) lies in the range 1.0 < h/b < 1.3.6. Blade as claimed in one of the
claims 1 to 5, characterized in that, in order to avoid dead zones for the
cooling air in the space between said side rails ( 18; 18a,b; 19; 19a,b)
the shroud segment ( 14) is provided with a fillet at the transition from
each side rail ( 18; 18a,b; 19; 19a,b) to the upper side of the shroud
segment ( 1 4), with a fillet radius (M , r2) in a range 0.5 mm < M,r2 <
4.0 mm. 7. Blade as claimed in one of the claims 1 to 6, characterized in
that, openings (24, 25) are provided in said shroud segment ( 14) between
said fins ( 1 5, 16, 17) for injecting cooling air from the inside of said
airfoil ( 1 1) into the space between said fins ( 1 5, 16, 17). 8. Blade as
claimed in one of the claims 1 to 7, characterized in that, said first and
second edges (22, 23) are Z-shaped. 


