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1 component, which vane is intended for guiding a gas flow, the vane (1) being produced by cast-
ing. An internal hole (3) for coolant is then cut out of the cast vane (1). The vane (1) is provided
with a starter hole (5), either during casting or once casting is completed, following which the
internal hole (3) for coolant is cut out of the vane, proceeding from the starter hole. The inven-
tion also relates to a method for manufacturing a gas turbine component comprising a plurality
of vanes (1) for guiding a gas flow. The gas turbine component is cast in such a way that it
comprises said vanes and an internal hole (3) for coolant is then cut out of each of the vanes in
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1.
A method for manufacturing a vane to a gas turbine

component and a method for manufacturing a gas turbine

component

BACKGROUND OF THE INVENTION

The present invention relates to a method for
manufacturing a vane to a gas turbine component, which
vane 1s intended for guiding a gas flow, the wvane being
made by casting. The invention also relates to a method

for manufacturing a gas turbine component.

The term gas turbine is intended to mean a unit, which
comprises at least one turbine and a compressor driven
by the former, together with a combustion chamber. Gas
turbines are used, for example as engines for wvehicles
and aircraft, as prime movers for vessels and in power

stations for producing electricity.

The term gas turbine component is intended to mean a
stator or a rotor. The gas turbine component may

consist of both a radial and axial stator or rotor.

A gas turbine comprises a compressor turbine, the
stator of which is that part of the gas turbine that is
exposed to the highest temperature in operation of the
gas turbine. In ordexr to obtain a high éfficiéncy,‘the

highest possible compressor turbine inlet temperature
is desirable. One method of achieving this i1s to cool
the stator wvanes, particularly in the rear area of the

vales.

DESCRIPTION OF THE PRIOR ART

One casting method commonly used for the manufacture of
a vane for a gas turbine component 1is the lost wax
casting method. According to this method, a wax

pattern is manufactured. A ceramlc core 1s used in
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2
order to produce an internal cooling duct in the wvane.

The core is held in place in the tool that forms the
wax pattern. Once the wax pattern has been made, a

liguid ceramic mass 18 applied around the wax pattern

by immersion in order to build up a shell. The wax
pattern is then removed by melting out. This leaves
the shell with the ceramic core 1inside. Molten metal

1s then poured down into the shell and made to solidify

around the core. The shell is then broken up leaving a

metal vane with a remaining ceramic core. The ceramic
core 1s removed Dby chemical treatment. More
specifically, the wvane 1s lowered 1into a vessel

containing a 1liquid that attacks the core, thereby

dissolving the latter.

Disadvantages to this method include the fact that it
is difficult to hold the core with any high degree of
accuracy in the intended position in the molding tool
that forms the wax pattern and 1n the mold during
casting. This problem is especially pronounced where
the vane is of smaller dimension. This problem leads

to a relatively large scrap rate for wvanes that are

manufactured in this way.

SUMMARY OF THE INVENTION

A first object of the invention is to provide a method

for the manufacture of wvanes for a gas turbine

component, which creates the prerequisites for greater

accuracy in the location and shape of the coolant hole

than in the state of the art.

This object is achieved in that an 1internal hole for
coolant is cut out of the cast wvane. Very accurate

methods are now available for cutting out a hole in

bodies.
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3
According to a preferred embodiment the vane 1is

provided with a starter hole, and the internal hole for
coolant 1s cut out of the wvane proceeding from the
starter hole. More specifically, the starter hole 1is
located 1nside the 1intended boundary line of the
ultimate coolant hole and the coolant hole is then cut
out, proceeding from the starter hole. To this purpose
the starter hole is smaller than the ultimate coolant
hole and the precision 1n locating the former need not
be as high as the precision 1in 1locating the coolant
hole.

According to a preferred embodiment the starter hole 1is
cast into the wvane. A core 1s used during casting,
which defines the shape of the starter hole. In an
alternative to use of the said core for the starter
hole, the starter hole i1s machined into the wvane after
casting, for example by drilling. The latter solution
eliminates the need for a core in order to define the
shape of the coolant hole during casting, which results

in a cost-effective casting process.

According to a further development of the preceding
embodiments, the coolant hole 1s cut out by wire
electrodischarge machining (EDM). This 1s a cutting
process which creates the prerequisites for producing

cutouts with very high accuracy.

A second object of the invention is to manufacture a
gas turbine component comprising a plurality of wvanes
for guiding a gas flow by a method more cost-effective

than the state of the art.

This 18 achieved in that a vane holdexr structure is
manufactured and the said wvanes manufactured 1in the

manneyr stated above are fitted 1n the wvane holder
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structure. The vane holder structure 1is preferably

manufactured by casting.

A third object of the invention 1s to provide a method
for the manufacture of a gas turbine component
comprising a plurality of vanes for guiding a gas flow,

which creates the prerequisites for greater accuracy in

the location and shape of the coolant hole than in the

state of the art.

This object 1s achieved 1n that the gas turbine
component ig cast in such a way i1t comprises the said
vanes and that an internal hole for coolant is cut out

of each of the vanes after casting.

Other preferred embodiments and advantages of the
invention are set out 1n the description and claims

below.

BRIEEF DESCRIPTION OF THE DRAWINGS
The invention will be described 1n more detaill below

with reference to the embodiments shown in the drawings

attached.

Figure 1 shows a cross-sectional view of a wvane for a

stator of radial type after casting.

Figure 2 shows a section of a stator of radial type

having a plurality of wvanes fitted.

Figure 3 shows a perspective view of a radial stator

manufactured by the method according to the invention.

Figure 4 shows a cross-sectional view of a vane for a
stator of radial - type after casting. More
specifically, the figure shows an alternative

embodiment of a coolant hole.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION

In the method of manufacture according to the invention
a vane 1 for a radial stator 2 1s cast 1n a first
5 manufacturing stage. In a second manufacturing stage
an 1nternal hole 3 for coolant 1s cut out of the wvane
1, see figures 1 and 2. The coolant may be air, for
example. The 1intended shape of the coolant hole 3 1is

illustrated by a dashed line 4 in figure 1.

10
According to a first preferred embodiment a core 1is
used to define a starter hole 5 during the casting
stage. In the second manufacturing stage the internal
hole 3 for coolant is cut out of the wvane 1 proceeding
15 from the starter hole 5. In order to achieve optimum

cooling of the wvane, this has a small wall thickness.
The coolant hole 3 also has a cross-gectional shape
essentially corresponding to the cross-sectional shape
of the vane 1. The coolant hole 3 has a rounded shape,
20 a so-called kevhole shape, 1n the end 9 of the hole
facing the rear end 7 of the wvane 1, with the aim of

reducing the risk of incipient £fracture.

The cutting out of the coolant hole 3 is performed by
25 means of so-called wire electrodischarge machining.
After casting, a wire is introduced through the starter
hole 5 and arranged in a wire electrodischarge machining
tool (not shown) on both sides of the wvane 1. The

coolant hole 3 1s then cut out of the vane 1 by means of

30 the wire along the dashed line 4.

According to a second preferred embodiment the starter
hole 5 is drilled through the wvane 1 after casting is
completed. The internal hole 3 for coolant is then cut

35 out of the wvane 1, proceeding from the starter hole 5

1n the manner stated above.
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The wvane 1 shown 1in figure 1 furthermore has a

plurality of recesses 6 1in proximity to its rear end 7.
The recesses 6 are provided at the rear end 7 of the
vane 1 during casting and are distributed along the
width of the vane. The sailid recesses 6 are 1ntended to
be connected to the 1interxrnal hole 3 for coolant with
the object of producing strong cooling of the vane 1 at
its rear end 7. More specifically, the recesses 6 are
connected to the 1internal hole 3 for coolant during

cutting out of the latter.

The i1nvention furthermore relates to the manufacture of
a gas turbine component, here in the form of a radial
stator 2. According to a first example, 1in a first
stage a vane holder structure 8 1is manufactured by
casting. In this, the wvane holder structure is cast so
as to form sections, or seats, for receiving the vanes
1. The wvanes 1, which are manufactured according to
any of the preceding embodiments, are then fitted in

the vane holder structure 8.

According to a second example of the manufacture of a
gas turbine component, here in the form of a radial
stator 2, the component including the wvanes 1 1is cast
in a first casting stage. According to a first
alternative, a core 1s used to define the starting hole
5 in each of the vanes 1 during the casting stage. In
the second manufacturing stage, the internal hole 3 for
coolant 1s cut out of each of the wvanes 1, proceeding
from the starter hole 5. The cutting out 1s done by the

above-mentioned wire electrodischarge machining method.

According to a second alternative, i1n a first stage the

~gas turbine component 2 1s cast without any starter

hole 5. After the casting stage, the starter hole 5 1s

drilled into each of the wvanes 1. The coolant hole 3
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is then cut out of each of the vanes 1 by means of the

said wire electrodischarge machining.

In the same way as stated above for manufacturing the
vanes, each wvane 1 1n the turbine component 2 1is
provided during casting with a plurality of recesses 6

in proximity to its rear end.

Figure 3 1llustrates a perspective view of the radial
stator 2 manufactured by the method according to the

invention.

Figure 4 illustrates an alternative embodiment of the
coolant hole 3. What distinguishes thisq embodiment fxrom
that shown in figure 1 is that the surface of the wvane :
1 that defines the coolant hole 3 hasg, at least in
part, an area 10 with alternating elevations and
depressions. In this way an enlarged cooling surface
is obtained in the hole. The elevations form so-called
cooling fins, which extend in the transverse direction

of the wvanes.

The gas turbine may be of both single-shaft and twin-
shaft type. The term single-shaft gas turbine means
that the compressor (oxr the compressors) 1s connected to
the drive turbine by way of a shaft, the drive turbine
being connected to an output shaft. The combustion
chamber is here situated between the compressor (s) and
the drive turbine. The term twin-shaft gas turbine means

that the compressor (or compressors) 1is connected to a

compressor turbine by way of a shaft. The drive turbine
1s not mechanically connected to the compressor turbine
but i1s situated downstream of the compressor turbine in
the direction of flow of the gas and connected to an
output shaft. The combustion chamber is here situated

between the compressor and the compressor turbine.
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The method of processing by cutting described above en-

compasses both direct action on the material with a tool
or a cutting element, such as the said wire, and action

by means of a beam or the like, such as a laser beam.

The lost wax casting method is suitably used as casting
method, but other casting methods with high dimensional
accuracy are also included in the term casting. Methods

using a ceramic core are primarily intended.

The invention must not be regarded as being confined to
the embodiments of the i1nvention described above, a
number of modifications being conceivable without

departing from the scope of the patent protection.

According to one alternative to the wire
electrodischarge machining described above, the coolant
hole may be cut out by conventional electrodischarge:
machining. In a further alternative for cutting out the
coolant hole, laser cutting is used. In this case no
starter hole is required for the machining. According
to a further alternative, electrochemical processing is

used for cutting out the coolant hole.
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1. A method for manufacturing a wvane (1) to a gas
turbine component (2), which wvane 1s intended for
guiding a gas flow, the wvane (1) being made by casting,
characterized in that

an internal hole (3) for coolant i1s cut out of the cast

vane (1).

2. The method ags claimed in claim 1,

characterized in that

the wvane (1) i1is provided with a starter hole (5), and
that the internal hole (3) for coolant is cut out of the

vane proceeding from the starter hole.

3. The method as claimed in claim 2,
characterized in that

the starter hole (5) is cast into the vane (1).

4. The method as claimed in claim 2,
characterized in that
the starter hole (5) is machined into the vane (1) after

casting.

5. The method as claimed in any of claims 2 to 4,
characterized in that

the cutting out of the coolant hole (3) 1s perxformed by

means of wire electrodischarge machining.

6. The method as claimed in any of the preceding
claims,

characterized in that

the cutting out 1is performed in such a way that the
surface of the wvane (1) that defines the coolant hole
(3) has, at 1least 1in part, an area (10) with

alternating elevations and depressions.
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7. The method as claimed in any of the preceding

claims,

characterized in that

the vane (1) 1s provided with at least one recess (6)
in proximity to its rear end (7), and that this is

connected to the internal hole (3) for coolant.

8. The method as claimed in claim 7,
characterized in that
the recesgss (6) 1s connected to the internal hole (3) for

coolant during cutting out of the latter.

9. The method as claimed in claim 7 or 8,
characterized in that

the recess (6) 1s provided at the rear end of the wvane

(1) during casting.

10. A method for manufacturing a gas turbine component
(2) comprising a plurality of wvanes (1) for guiding a
gas flow,

characterized in that

a vane holder structure (8) is manufactured and said
vanes (1) manufactured according to any of the
preceding c¢laims are fitted 1in the wvane holder

structure.

11. The method as claimed in claim 10,
characterized in that

the vane holder structure (8) 1s manufactured by

casting.

12. A method for manufacturing a gas turbine component
(2) comprising a plurality of wvanes (1) for guiding a
gas flow,

characterized in that the gas turbine component is cast

in such a way that it comprises sailid vanes and that an
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internal hole (3) for coolant i1s cut out of each of the

vanes after casting.

13. The method as claimed in claim 12,

characterized in that

each of the wvanes (1) 1is provided with a starter hole
(5), and that the internal hole (3) for coolant is cut

out of the vane proceeding from the starter hole.

14. The method as claimed in claim 13,
characterized in that

the starter hole (5) 1s cast into each of the wvanes (1).

15. The method as claimed in claim 13,
characterized in that
the starter hole (5) is machined into each of the wvanes

(1) after casting.

16. The method as claimed in any of claims 13 to 15,
characterized in that

the cutting out of the coolant hole (3) 1s performed by

means of wire electrodischarge machining.

17. The method as claimed in any of claims 12 to 16,
characterized in that

the cutting out 1is performed in such a way that the
surface of each of the wvanes (1) that defines the
coolant hole (3) has, at least in part, an area (10)

with alternating elevations and depressions.

18. The method as claimed in any of claims 12 to 17,
characterized in that

ecach of the wvanes (1) 1is provided with at least one
recess (6) 1in proximity to its rear end (7), and that

this 1s connected to the internal hole (3) for coolant.
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19. The method as claimed in claim 18,

characterized in that
the recess (6) is connected to the internal hole (3) for

coolant during cutting out of the latter.

20. The method as claimed in claim 18 or 19,
characterized in that
the recess (6) 1s provided at the rear end of each of

the vanes (1) during casting.
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