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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to the technology
of gas turbines. It refers to a modular vane/blade accord-
ing to the preamble of claim 1. It further refers to a gas
turbine with such a blade.

PRIOR ART

[0002] Everincreasing hotgastemperaturesingas tur-
bines require the use of special materials and/or designs
(e.g. cooling schemes) to prevent excessive usage of
cooling air. The usage of special materials and/or designs
partly done by means of inlays and/or inserts to the main
structure of the part. To avoid having runouts of inserts/
inlaysinhigh stressed areasitis proposed change design
in away that runouts can be placed in low stressed areas.
[0003] Documents us 5,348,446 and
W02011/058043 A1 propose to use inserts/inlays (spe-
cial material and/or design) in parent metal to cope with
special requirements. Fig. 1, which is a replica of Fig. 4
of document W02011 /058043 A1, shows a modular tur-
bine blade 10, where additional parts made of different
material are joined with a central airfoil 11, said additional
parts comprising a leading edge 13, a trailing edge 15
and a blade tip 12. A buffer layer 14 may be provided
between the leading edge part 13 and the central airfoil
11. The central airfoil 11 and the edges 13 and 15, at
their lower ends, pass into a platform 16, which borders
the hot gas channel and protects the blade root 17 below.
[0004] However, the runouts of these designs ending
at high stressed areas (e.g. the transition fillet between
airfoil and platform). Due to high stresses at runouts,
crack initiation and/or delamination of inserts/inlay is very
likely. As a result, lifetime of the component and the gas
turbine as a whole is reduced.

[0005] Document US 201012450 A1 (EP 2 189 626
A1) discloses a rotor blade arrangement, especially for
a gas turbine, which can be fastened on a blade carrier
and includes in each case a blade airfoil element and a
platform element, wherein the platform elements of a
blade row form a continuous inner shroud. With such a
blade arrangement, a mechanical decoupling, which ex-
tends the service life, is achieved by the blade airfoil el-
ement and the platform element being formed as sepa-
rate elements and by being able to be fastened in each
case separately on the blade carrier.

[0006] In one embodiment shown in Fig. 4 of this prior
art document the blade airfoil element is constructed in
different sections of different materials, especially also
in the region of the blade airfoil. In an embodiment, the
leading edge and the trailing edge of the rotor blade ar-
rangement are formed totally of a material that is different
from that of the remaining blade airfoil. As a result, par-
ticularly loaded regions of the blade airfoil can be differ-
ently designed with regard to materials than the remain-
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ing regions. In this case, it is said to be advantageous if
the regions which are formed of a different material, ex-
tend downwards into the region of the blade airfoil ele-
ment which is shrouded by the platform element, be-
cause the discontinuity which is associated with the tran-
sition between the regions of different material is then
not exposed to the extreme temperature conditions which
prevail in the region of the blade airfoil.

[0007] However, this known solution is based on a de-
sign where the airfoil with its root and the platform are
and remain separate elements with separate mounting
means. Furthermore, this design addresses a tempera-
ture problem without effect on or mention of the problem
of mechanical stress.

SUMMARY OF THE INVENTION

[0008] Itis an object of the presentinvention to provide
a modular gas turbine vane/blade, wherein the integrally
joined insert/inlays are arranged in a way to improve the
mechanical stability and integrity of the vane/blade.
[0009] Itis another object of the invention to provide a
gas turbine with such a blade.

[0010] This and other objects are obtained by means
of the subject matter of the independent claims. Advan-
tageous embodiments are given inthe dependent claims.
[0011] An aspect provides a modular vane/blade for a
gas turbine which comprises the modular components of:

a platform with a essentially planar surface; and

an airfoil, extending out from the essentially planar
surface, having: a basic element made of a first ma-
terial; and atleast one insert/inlay that forms an outer
surface portion of the basic element and is integrally
joined with said basic element wherein the insert/
inlay is made of a second material and has a runout
that defines an end nearest the essentially planar
surface. It is characterized in that said at least one
runout is located either below or above the essen-
tially planar surface.

[0012] A further aspect provides that the runout is lo-
cated above the essentially planar surface.

[0013] An alternative aspect provides that the runout
is located radially below the essentially planar surface.
[0014] A further aspect provides that the insert/inlay is
joined to the platform.

[0015] A further aspect provides that the insert/inlay
covers a portion of the basic element.

[0016] A further aspect provides that airfoil has a wall
and the insert /inlay is a complete wall portion of the wall.
[0017] A further aspect provides that said joint is a
welding joint.

[0018] Afurtheraspectprovidesthatsaidjointis abraz-
ing joint.

[0019] A further aspect provides that said joint is a re-
tainer joint. Retainer joint in this case means a joint as
disclosed in document US 5,797,725 A in Fig. 5 and 6
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and col. 5 and 6 of the respective description.

[0020] An aspect provides a gas turbine according to
the invention comprises a modular vane/blade according
to the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] By way of example, an embodiment of the
present disclosure is described more fully hereinafter
with reference to the accompanying drawings, in which:
Fig. 1  shows amodular gas turbine blade known from
the prior art (W02011/058043 A1);

Fig. 2 shows a schematic drawing of a modular tur-
bine vane design suitable for the presentinven-
tion;

Fig. 3  shows a side view (a) and a top view (b) of a
vane according to an embodiment of the inven-
tion;

Fig. 4 shows a side view (a) and a top view (b) of a
vane according to another embodiment of the
invention and

Fig. 5 shows a side view (a) and a top view (b) of a
vane according to a further embodiment of the
invention.

DETAILED DESCRIPTION OF DIFFERENT EMBODI-
MENTS OF THE INVENTION

[0022] Exemplary embodiments of the present disclo-
sure are now described with references to the drawings,
wherein like reference numerals are used to refer to like
elements throughout. In the following description, for pur-
poses of explanation, numerous specific details are set
forth to provide a thorough understanding of the disclo-
sure. However, the present disclosure may be practiced
without these specific details, and is not limited to the
exemplary embodiment disclosed herein.

[0023] Fig. 2 shows a schematic drawing of a modular
turbine vane design suitable for the present invention.
The vane 20 comprises an airfoil 18, an upper platform
or shroud 19a and a lower platform 19b, which are sep-
arately manufactured by means of molding, or the like,
are then put together, and finally joined by means of braz-
ing, welding or a special retainer connection or joint as
disclosed in document US 5,797,725 A in Fig. 5 and 6,
and col. 5 and 6 of the respective description. The sep-
arate manufacture so as to require joining defines the
vane as a modular turbine vane.

[0024] The airfoil 18, which extends out from the es-
sentially planar surface of the platform(s) comprises a
main airfoil body (18a in Fig. 3-5) made of the first ma-
terial, and one or more inserts/inlays made of a second,
special material, which is/are suitable for high-tempera-
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ture applications with reduced cooling air consumption
compared to conventional vane/blade constructions. The
inserts/inlays are integrally joined with the main airfoil
body, for example by means of brazing.

[0025] In this specification, essentially planar surface
is defined as a surface with contours typical of the surface
of a platform of a blade/vane. Blade/vane surfaces typi-
callyrange from planar to contoured surface. An example
of a contoured platform surface is provided in U.S. Patent
Application No US2010/0143139 A1.

[0026] For a given insert/inlay 21 a-c has as many ru-
nouts 23a-c as platforms, wherein a runout 23a-c is de-
fined as a distal end of the insert/inlay 21 a-c that is clos-
est to a platform. For example, in an embodiment have
two platforms as shown in Fig. 2, the insert/inlay 21 a-c
has two runouts 23a-c.

[0027] The runout 23a-c of exemplary embodiments
are located in regions of low mechanical stress within
said vane/blade, for example, by locating the runout 23a-
c either below the essentially planar surface the platform
19a,b as shown in Figs 3, 4 and 5 or having the runout
23 b,clocated above the essentially planar surface of the
platform 19a,b. In this context, the essentially planar sur-
face of the platform a,b is the reference point from which
above and below are defined, wherein the direction of
extension of the airfoil 11 is referred to as "above" while
the direction into the platform 19 a,b, including through
the platform 19a,b is referred to as " below". Examples
of runouts located below the essential plant surface as
shown in Figs 3,4 and 5.

[0028] Fig. 3 shows aside view (Fig. 3a) and a top view
(Fig. 3b) of a vane 20a according to an embodiment of
the invention. In this case, an inlay/insert 21 a, which is
joined with a main airfoil body 18a by means of joint 22,
makes up the leading edge of the airfoil. The joint 22 is
therefore established between the lower platform 19b
and the inlay/insert 21 a, so that the lower runout 23a of
the inlay/insert 21 lies well below the essentially planar
(upper) surface of the lower platform 19b.

[0029] Fig. 4 shows aside view (Fig. 4a) and a top view
(Fig. 4b) of a vane 20b according to another embodiment
of the invention. In this case, an inlay/insert 21 b covers
the main airfoil body 18a at the leading edge. "Covers",
in this context, means compromises only a portion of the
wall thickness of the airfoil as opposed to a complete wall
portion that makes up the complete wall thickness of at
least a portion of the airfoil. In this case a joint 22 is es-
tablished between the lower platform 19b and the main
airfoil body 18a. However, the inlay/insert 21 b extends
with its lower runout 23b well into the groove above said
joint 22, so that again the runout is placed well below the
platform’s essentially planar surface.

[0030] Fig. 5 shows aside view (Fig. 5a) and a top view
(Fig. 5b) of a vane 20c according to a further embodiment
of the invention. In this case, again, an inlay/insert 21 c,
which is joined with the main airfoil body 18a by means
of joint 22, makes up the leading edge of the airfoil so as
to be a complete wall portion of the airfoil. Different to
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the embodiment of Fig. 3, the inlay/insert 21 ¢ does not
take part in the joint 22, but ends above joint 22, but with
its runout 23c extending into the groove and in this way
well below the platform’s essentially planar surface, so
that this embodiment can be considered a combination
of the embodiments of Fig. 3 and 4.

[0031] Although the disclosure has been herein shown
and described in what is conceived to be the most prac-
tical exemplary embodiments, the present disclosure can
be embodied in other specific forms. The presently dis-
closed embodiments are therefore considered in all re-
spects to be illustrative and not restrictive. The scope of
the disclosure is indicated by the appended claims rather
that the foregoing description and all changes that come
within the meaning and range and equivalences thereof
are intended to be embraced therein.

LIST OF REFERENCE NUMERALS

[0032]

10,20,20a-c  turbine blade/vane
11 airfoil

12 blade tip

13 leading edge

14 buffer layer

15 trailing edge

16 platform

17 root

18 airfoil

18a (main) airfoil body
19a upper platform
19b lower platform

21 a-c inlay/insert

22 joint

23a-c runout (inlay/insert)
Claims

1. A modular vane/blade (10, 20a-c) for a gas turbine
which comprises the modular components of:

a platform (19a,b) with a essentially planar sur-
face; and

an airfoil, extending out from the essentially pla-
nar surface, having:

a basic element (18a) made of a first mate-
rial;

at least one insert/inlay (21 a-c) that forms
an outer surface portion of the basic ele-
ment; and

a first joint that integrally joins said basic
element (18a) to said insert/inlay (21 a-c),
wherein the insert/inlay (21 a-c) is made of
a second material and has a runout (23a-c)
that defines an end nearest the
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10.

essentially planar surface,

characterized in that said at least one runout
(23a-c) is located either below or above the es-
sentially planar surface.

The modular vane/blade (10, 20b-c) of claim 1
wherein the runout (23) is located above the essen-
tially planar surface.

The modular vane/blade (10, 20a-c) of claim 1
wherein the runout (23a-c) is located radially below
the essentially planar surface.

The modular vane/blade (10, 20a) of claim 3 further
comprising a second joint (22) that joins the insert/
inlay (21 a) to the platform (19a,b).

The modular vane/blade (10, 20a) of claim 4 wherein
said second joint (22) is a welded joint.

The vane/blade (10, 20a) of claim 4 wherein said
second joint (22) is a brazed joint.

The vane/blade (10, 20a) of claim 4 wherein said
second joint (22) is a retainer joint.

The modular vane/blade (10, 20a-c) of any one of
claims 1 to 7 wherein the insert/inlay (21 a-c) covers
a portion of the basic element (18a).

The modular vane/blade (10, 20a-c) of any one of
claims 1 to 7 wherein airfoil has a wall and the insert
/inlay (21 a-c) is a complete wall portion of the wall.

A gas turbine with a modular vane/blade, wherein
said modular vane/blade is a vane/blade according
to one of the claims 1-9.
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