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(67)  Inaccordance with the invention there is provid-
ed a seal (51) of a turbomachine for reducing a leakage
flow (53) between a first component (11) of the turboma-
chine and a second component (12) of the turbomachine.
The seal (51) comprises the first component (11) with a
first surface (12) and the second component (21) with a
second surface (22),

wherein the first component (11) is stiff with regard to a
first force exerted perpendicularly to the first surface (12)
and the second component (21) is stiff with regard to a
second force exerted perpendicularly to the second sur-
face (22). The first surface (12) is opposite to the second

Riffled seal, turbomachine with riffled seal and method of manufacturing thereof

surface (22) and the first surface (12) comprises a first
surface riffle (13). Furthermore, a turbomachine compris-
ing aseal (51) as described above, wherein the turboma-
chine is a gas turbine engine is provided. A last aspect
of the invention relates to a method of manufacturing a
first component (11) of a turbomachine with a reduced
leakage flow (53) between the first component (11) and
a second component (12) of the turbomachine. The
method comprises fabrication of a first surface riffle (13),
in particular by grinding and/or by electrical discharge
machining.
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Description
FIELD OF INVENTION

[0001] The presentinvention relates to a seal between
two components of a turbomachine. In other words, it
relates to a reduction of a leakage flow between two com-
ponents of a turbomachine. Furthermore, it relates to a
turbomachine with such a seal and a method of manu-
facturing the seal.

BACKGROUND OF THE INVENTION

[0002] A gas path of a turbomachine is typically seg-
mented in several sections. Between two adjacent sec-
tions, a gap usually exists. This is due to the fact that
components of a turbomachine experience large temper-
ature differences: In stand-by state, i.e. when the tur-
bomachine stands still, temperature of the components
of the turbomachine typically is around room tempera-
ture, while in operation, i.e. during rotation, the compo-
nents bordering the gas path are in direct contact with a
gas, which, e.g. in case of a gas turbine engine, easily
can achieve a temperature of several hundred degree
Celsius and can approach e.g. up to 1600 degree Celsi-
us. A consequence of these temperature differences is
an expansion of the components during operation com-
pared to the stand-by state.

[0003] Therefore, components of the turbomachine
that experience large temperature differences are typi-
cally arranged such that in stand-by state of the turboma-
chine a certain gap between adjacent components exist.
This allows an expansion of these components during
operation and high temperatures without damaging the
assembled turbomachine.

[0004] However, an adverse consequence is a poten-
tial ingress of a gas, a fluid and/or particles from cavities
surrounding the gas path via these gaps. Alternatively,
also working gas, i.e. gas from the gas path, may escape
into these cavities. This undesired ingress or escape of
the gas, the fluid and/or particles is called a leakage flow.
[0005] Thus, methods have been investigated and ap-
plied in order to seal the gap between two adjacent com-
ponents of the turbomachine. One way is the application
of a thin strip of material, a so-called seal strip, which is
captivated in a pair of slots in a pair of mating faces of
two adjacent components. The seal strip creates a tor-
tuous leak path that reduces the leakage flow.

[0006] However, there exist structures of a turboma-
chine where the application of a seal strip is not possible.
Furthermore, there also exists the case where the appli-
cation of a seal strip reduces the leakage flow to a certain
extent, buta further reduction of the leakage flow is need-
ed.

[0007] Therefore, there exists the need of animproved
seal of a turbomachine for reducing the leakage flow be-
tween two adjacent components of the turbomachine fur-
ther.
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SUMMARY OF THE INVENTION

[0008] This objective is achieved by the independent
claims. The dependent claims describe advantageous
developments and modifications of the invention.
[0009] In accordance with the invention there is pro-
vided a seal of a turbomachine for reducing a leakage
flow between a first component of the turbomachine and
asecond component of the turbomachine. The seal com-
prises the first component with a first surface and the
second component with a second surface. The first com-
ponent is stiff with regard to a first force exerted perpen-
dicularly to the first surface and the second component
is stiff with regard to a second force exerted perpendic-
ularly to the second surface. Furthermore, the first sur-
face is opposite to the second surface and the first sur-
face comprises a first surface riffle.

[0010] The turbomachine as a whole may comprise a
plurality of components. The firstcomponent and the sec-
ond component may be adjacent to each other. Both
components may partially or completely be in direct con-
tact and/or indirect contact with each other. The contact
between the first component and the second component
may be permanent or temporary. There may for example
be no direct contact between both components in stand-
by state and low temperature, e.g. ambient temperature,
but both components may get into contact at high tem-
peratures, e.g. at temperatures of several hundred de-
gree Celsius approaching 1600 degree Celsius.

[0011] The leakage flow comprises a gas, a liquid, par-
ticles and/or a combination thereof in a multi phase fluid.
[0012] The first component, the second component
and any further component comprised by the turboma-
chine will in the following also denoted simply as a com-
ponent. The first surface, the second surface and any
further surface comprised by a component will in the fol-
lowing also denoted simply as a surface. The first surface
riffle and any further surface riffles will in the following
also denoted simply as a surface riffle.

[0013] The first surface, which is a part of the surface
of the first component, is opposite to the second surface,
which is a part of the surface of the second component.
Both surfaces may be substantially parallel to each other.
[0014] The leakage flow that shall be reduced by the
seal flows along the first surface and the second surface.
In other words, it flows through a section confined by the
first surface and the second surface. As the leakage flow
shall be minimised, it is advantageous to minimise a dis-
tance between the first surface and the second surface,
which is called a surface distance.

[0015] The surface distance may vary due to thermal
expansion of the components, as already mentioned
above. The surface distance furthermore depends on the
size of the components and the materials they are made
of - the latter one determining a coefficient of thermal
expansion. However, in a preferred embodiment, the sur-
face distance is below 2 mm (millimetre), in particular
below 1 mm, during operation of the turbomachine; in
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stand-by state the surface distance is below 5 mm, in
particular below 3 mm.

[0016] The first component is stiff with regard to a first
force exerted perpendicularly to the first surface. The first
component may, however, be flexible with regard to an-
other force exerted to another surface section of the first
component. The first component does not comply sub-
stantially when the first force acts on the first surface.
Analogously, the second component is stiff with regard
to a second force exerted perpendicularly to the second
surface.

[0017] Preferably the component is completely stiff
with regard to any force exerted to any surface of the
component. A "stiff component" in this patent application
means that the component is rigid, unpliable and not de-
formable. The component does for example not comply
with a seal strip, by comparison.

[0018] An important feature of the seal according to
the invention is the first surface riffle, which is comprised
by the first surface. The goal of a surfacerriffle is to further
reduce the leakage flow passing by, i.e. passing along
the surface riffle. This reduction in leakage is achieved
by avoiding a straight through leak path, but replaces it
by a more tortuous path. Thus a riffled surface discour-
ages and reduces the leakage flow.

[0019] Ariffle is preferably a surface with a certain sur-
face structure comprising ridges and depressions.
[0020] The invention is directed to any seal of a tur-
bomachine - particularly of a gas turbine engine - where
a leakage flow between two adjacent components shall
be reduced. Applications may in particular be in rotor
blades, stator vanes, heat shield segments, combustion
liners, tip seal segments and interstage seals.

[0021] In afirstembodiment, the first surface riffle may
comprise a plurality of notches.

[0022] A notch can also be labelled an indentation or
a groove. A notch is characterised by a notch depth, a
notch width and, in a three-dimensional view, a notch
length. In a cross-sectional view, i.e. only considering the
notch depth and the notch width, the notch may e.g. com-
prise a shape of a half circle or a half ellipse, i.e. a U-
shape, a shape of a triangle, i.e. a V-shape, a shape of
arectangle or a shape a trapezium. Obviously, also other
shapes which cannot be described by a simple geomet-
rical term are possible.

[0023] To significantly influence the leakage path of
the leakage flow a plurality of notches may be comprised
by the first surface riffle. The notches may be adjacent
to each other. Alternatively, there may also be a space
between two neighbouring notches.

[0024] The plurality of notches may consist of notches,
wherein each notch of the plurality of notches features a
same or a similar shape. Alternatively, the plurality of
notches may also consist of notches, wherein a first notch
has a first shape, a second notch has a second shape
and the first shape differs from the second shape.
[0025] The dimensions of a notch depend inter alia on
the size of the component as well as on the surface dis-
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tance. In a preferred embodiment, the notch depth may
be in a range between 0.25 mm and 7 mm, in particular
in arange between 0.75 mm and 4 mm. The notch width
is advantageously in a range between 0.25 mm and 5
mm, in particular in arange between 0.75 mm and 3 mm.
In a specific embodiment, the notch depth is in the range
between 1 mm and 3 mm and the notch width is in the
range of 1 mm and 2 mm.

[0026] Lateral extension and lateral shape of the notch
also have an impact on the reduction of the leakage flow.
The lateral extension is referred to as the notch length,
while the lateral shape describes whether the notch is
e.g. a straight line or whether it is curved. It may be ben-
eficial to choose a notch length which is slightly smaller
than the lateral extension of the surface where the sur-
face riffle is applied to. A surface riffle which stops shortly
before the end of the component has the advantage of
preventing extra leak paths, e.g. an extra leak path of
leakage flow that ingress on one side of the component,
flows along a notch and escapes at the other side of the
component.

[0027] The choice of the lateral shape of a notch de-
pends on the shape of the component. If the component
has e.g. a shape of a semicircle in a cross-sectional view
along the notch length, a curved lateral shape is advan-
tageous. The choice of the lateral shape also depends
on effort of manufacture. Regarding this issue, a straight
line may be advantageous compared to e.g. a wave
shape.

[0028] A turbomachine may comprise a turbomachine
rotor. The turbomachine rotor may comprise a plurality
of blades, a rotor disc and a rotor axis. In this case, the
axis of rotation of the turbomachine may coincide with
the rotor axis. The first component and the second com-
ponent may be located on the periphery of the rotor disc
and circumferentially spaced one to each other. Then,
the gap between both components where the leakage
flow flows through may point in a direction which is radi-
ally extending from the axis of rotation.

[0029] Thus, when the first component and the second
component are installed in the turbomachine, in a further
embodiment the turbomachine may comprise an axis of
rotation and the first surface and the second surface are
radially extending from the axis of rotation.

[0030] Depending on the configuration of the turboma-
chine, a further surface riffle may be beneficial.

[0031] Thus, in another embodiment, the first compo-
nent may comprise a third surface and the second com-
ponent comprises a fourth surface. The third surface is
opposite to the fourth surface. The second surface com-
prises a second surface riffle, the third surface comprises
a third surface riffle and/or the fourth surface comprises
a fourth surface riffle.

[0032] Ifthe seal comprises two surface riffles (instead
of three or four surface riffles), it may be beneficial from
a manufacturing point of view that the two surface riffles
are comprised by the same component. In other words,
it may be beneficial if the first component comprises a
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first surface riffle and a third surface riffle or if the second
component comprises a second surface riffle and a fourth
surface riffle.

[0033] As it has been mentioned already, a function of
a surface riffle is to create a tortuous leakage path. De-
pending on a density, or in a non-physical terminology
on intensity, of the leakage flow, it may be beneficial to
apply a surface riffle on both surfaces opposite to each
other. Furthermore, if e.g. the leak path is relatively long,
it may be beneficial to have a further surface section with
a riffled surface.

[0034] In a further embodiment, the second surface
may be substantially parallel to the third surface and the
fourth surface. The seal may for example reduce a leak-
age flow between two adjacent components that are
joined with a mortise and tenon joint. A mortise and tenon
joint comprises a mortise hole and a tenon. The tenon,
formed on the end of a member generally referred to as
a rail, may be inserted into e.g. a rectangular cuboid hole
cutinto a corresponding member, the mortise. Given this
configuration, it may be beneficial to incorporate one rif-
fled surface section, i.e. the first surface riffle and/or the
second surface riffle, on one side of the tenon and incor-
porate, opposite and parallel on the other side of the ten-
on, another riffled surface section comprising the third
surface riffle and/or the fourth surface riffle.

[0035] In a preferred embodiment, the leakage flow
may be diverted by a diversion angle of greater than 135
degree between the first surface riffle and the third sur-
face riffle and/or between the first surface riffle and the
fourth surface riffle.

[0036] Inparticular,the diversion angle comprises sub-
stantially 180 degree. Given the example of a mortise
and tenon joint described above, this would imply that
the tenon has a shape of a rectangular cuboid.

[0037] A large diversion angle in general has the con-
sequence that the leakage flow is redirected or deflected
strongly, which may reduce the leakage flow itself signif-
icantly, compared to the case that the leakage flow runs
straightly. Therefore, a large diversion angle of the leak-
age flow may be very beneficial for the seal.

[0038] Inanother preferred embodiment, the seal com-
prises a leakage flow access side, a leakage flow exit
side and a seal strip with a horizontal seal strip extension
and a vertical seal strip extension. A direction of a differ-
ential pressure between the leakage flow access side
and the leakage flow exit side is substantially perpendic-
ular to the horizontal seal strip extension.

[0039] The horizontal seal strip extension and the ver-
tical seal strip extension may comprise an angle of sub-
stantially 90 degree.

[0040] Furthermore, the seal strip comprises a lateral
seal strip extension.

[0041] A goal of the seal strip is to significantly further
reduce the leakage flow of the seal.

[0042] A sealstrip may have aflat shape, which means
that the horizontal seal strip extension is at least one
order of magnitude greater than the vertical seal strip
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extension. In particular, a ratio between the horizontal
seal strip extension and the vertical seal strip extension
may be greater than 50, preferably greater than 100. Also
the lateral seal strip extension is at least one order of
magnitude greater than the vertical seal strip extension.
In particular, a ratio between the lateral seal strip exten-
sion and the vertical seal strip extension may be greater
than 50, preferably greater than 100.

[0043] A seal strip may be flexible, i.e. pliable, with re-
gard to a force that is exerted perpendicularly to the hor-
izontal seal strip extension. With regard to another force
that is exerted perpendicularly to the vertical seal strip
extension, the seal strip may be flexible or stiff.

[0044] Itis beneficial that the seal strip is less stiff, i.e.
more flexible, than the neighbouring components. In oth-
er words, it is beneficial if the seal strip complies when
loaded by a stiffer structure, such as e.g. a thermally
growing vane segment.

[0045] The seal strip may be partly in contact with the
first component and/or the second component. The seal
strip may be temporarily in contact with one or both of
the components. Given a turbomachine with an axis of
rotation, the horizontal seal strip extension may be per-
pendicularly to a line through the axis of rotation and the
horizontal seal strip extension. In stand-by state, a direct
contact may exist between parts of a lower horizontal
surface of the seal strip, the lower horizontal surface be-
ing defined as a surface of the seal strip which is directed
towards the axis of rotation of the turbomachine. During
rotation of the turbomachine a centrifugal force applies
on the seal strip pushing the seal strip away from the axis
of rotation. Therefore, during rotation, a direct contact
may exist between parts of an upper horizontal surface
of the seal strip, the upper horizontal surface being de-
fined as a surface of the seal strip which is directed op-
posite to the axis of rotation.

[0046] A seal strip may itself have ariffled surface sec-
tion to reduce the leakage flow, e.g. during operation.
[0047] A side or section of the seal where the leakage
flow ingresses, i.e. entries or accesses to or flows into,
the surface distance is called the leakage flow access
side. The leakage flow access side may be part of or
adjacent to a cavity.

[0048] A side or section of the seal where the leakage
flow escapes or exits the surface distance is called the
leakage flow exit side. The leakage flow exit side may be
part of or adjacent to a cavity, too.

[0049] The differential pressure between the leakage
flow access side and the leakage flow exit side is defined
as the difference between a first pressure at the leakage
flow access side and a second pressure at the leakage
flow exit side. If the first pressure is greater than the sec-
ond pressure, the direction of the differential pressure
points from the leakage flow access side to the leakage
flow exit side. Analogously, if the first pressure is smaller
than the second pressure, the direction of the differential
pressure points from the leakage flow exit side to the
leakage flow access side.
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[0050] Exemplarily, in a turbomachine with a gas path
- i.e. a main fluid path - section, a radially inner section
and two components separated by a gap which has to
be sealed, there may be, in a first operation mode of the
turbomachine, a differential pressure from the gas path
section to the radially inner section, i.e. the seal reduces
ingress of gases from the gas path to the radially inner
section. However, in a second operation mode of the
turbomachine, there may be a differential pressure from
the radially inner section to the gas path section, i.e. the
seal minimises an escape of gases from the radially inner
section to the gas path.

[0051] It is beneficial to place the seal strip, i.e. the
horizontal seal strip extension, substantially perpendic-
ularly to the direction of the differential pressure. "Sub-
stantially perpendicular" comprises a range from 80 de-
gree to 100 degree, in particular a range from 85 degree
to 95 degree. A first advantage of a substantially perpen-
dicularly placed seal strip is the large diversion angle of
the leakage flow. In this example, the leakage flow is first
diverted by 90 degree, subsequently it is diverted by 180
degree and finally it is diverted again by 90 degree.
[0052] Another advantage of the seal strip is the pos-
sibility of defining only a relatively small gap between the
surface of the component and the surface of the seal
strip. Obviously, thermal expansion of the component
and the seal strip during operation should be considered.
[0053] In a preferred embodiment, the first component
and the second component are both part of a turbine
blade or the first component and the second component
are both part of a stator vane.

[0054] In a preferred embodiment, the first component
may be a first part of a first turbine blade and the second
component may be a second part of the first turbine
blade. Alternatively, the second component may also be
the second part of a second turbine blade.

[0055] Analogously, the first component may be a first
part of afirst stator vane and the second component may
be a second part of the first stator vane. Alternatively,
the second component may also be the second part of
a second stator vane.

[0056] Furthermore, the invention is also directed to-
wards a turbomachine comprising a seal as described
above, wherein the turbomachine is a gas turbine engine.
[0057] A turbomachine is a machine that transfers en-
ergy between a rotor and a fluid. More specifically, it
transfers energy between a rotational movement of a ro-
tor and a lateral flow of a fluid. A first type of a turboma-
chine is a turbine, e.g. a turbine section of a gas turbine
engine. A turbine transfers energy from a fluid to a rotor.
A second type of a turbomachine is a compressor, e.g.
a compressor section of a gas turbine engine. A com-
pressor transfers energy from a rotor to a fluid.

[0058] A gas turbine engine can e.g. be used in avia-
tion, passenger surface vehicles, ships, as mechanical
drive and coupled with an electrical generator.

[0059] In a preferred embodiment, the seal is located
in a gas turbine section of the turbomachine and/or in a
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compressor section of the turbomachine.

[0060] Alastaspectoftheinventionrelatestoamethod
of manufacturing a first component of a turbomachine
with a reduced leakage flow between the first component
and a second component of the turbomachine. The first
component comprises a first surface and the second
component comprises a second surface. The first surface
is opposite to the second surface. The method comprises
fabrication of a first surface riffle, in particular by grinding
and/or by electrical discharge machining.

[0061] Grinding has to be understood as an abrasive
machining process that uses e.g. a grinding wheel as a
cutting tool.

[0062] Electric discharge machining (EDM), which is
also referred to as spark machining, spark eroding, burn-
ing, die sinking or wire erosion, is a manufacturing proc-
ess whereby a desired shape is obtained using electrical
discharges, i.e. sparks.

[0063] The aspects defined above and further aspects
of the present invention are apparent from the examples
of embodiment to be described hereinafter and are ex-
plained with reference to the examples of embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0064] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings, of which:

FIG. 1: shows a riffled seal of a turbomachine and
parts of the turbomachine in a cross-sectional
view;

FIG. 2: shows ariffled seal in a cross-sectional view;

FIG.3: shows a seal and parts of a nozzle segment
in a cross-sectional view;

FIG.4: shows a mortise and tenon joint with a riffled
seal in a cross-sectional view;

FIG. 5: shows a circumferential surface riffle; and

FIG. 6: shows a chordal surface riffle.

[0065] The illustration in the drawing is schematically.

Itis noted that for similar or identical elements in different
figures, the same reference signs will be used.

DETAILED DESCRIPTION OF THE DRAWINGS

[0066] Referring to FIG. 1, a riffled seal of a turboma-
chine and parts of the turbomachine in a cross-sectional
view in a plane perpendicularly to an axis of rotation 66
of the turbomachine are shown. Exemplarily, parts of ro-
tor blades and parts of a rotor disc are illustrated. A first
component 11 of the turbomachine comprises a firtree-
shaped root and a platform. An aerofoil 56 is joined with
the first component 11. Next to the first component 11,
a second component 21 of the turbomachine is located.
The second component 21 similarly comprises a firtree-
shaped root and a platform. Also an aerofoil 56 is joined
with the second component 21. The first component 11
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and the second component 21 are separated by a gap.
A part of the surface of the first component 11 is denoted
by a first surface 12. The first surface 12 comprises a
first surface riffle 13. Opposite to the first surface 12 a
second surface 22 is located. Finally, the seal shown in
FIG. 1 also comprises a seal strip 52, which is located in
a pair of slots - each in one of the roots or platforms -
perpendicularly to a direction of a differential pressure.
[0067] In FIG. 2 a riffled seal 51 according to the in-
vention is exemplarily shown in a cross-sectional view in
more detail. The seal 51 comprises again a first compo-
nent 11 of a turbomachine with a first surface 12 and a
second component 21 of a turbomachine with a second
surface 22. The first surface 12 comprises a first surface
riffle 13. The first surface riffle 13 comprises a plurality
of notches. One of the plurality of notches - identified as
notch 61 - is characterised by a notch depth 62 and a
notch width 63. In FIG. 2, the plurality of notches com-
prises notches which feature a round, curved shape.
[0068] The first surface 12 and the second surface 22
are separated by a gap 59 which width is denoted by a
surface distance 57. Furthermore, the seal 51 comprises
a leakage flow access side 54 and a leakage flow exit
side 55, defining thus a direction 58 of a differential pres-
sure. As an example, in FIG. 2 a gas path of the turboma-
chine is conducted at the leakage flow exit side 55 in the
upper part of the drawing, whereas in the lower part of
the drawing, at the leakage flow access side 54, aradially
inner section with a cavity 67 is situated. Therefore, the
seal 51 reduces an undesired ingress of gases from the
inner section into the gas path via the gap 59 between
the first component 11 and the second component 21.
More specifically, a leakage flow 53 is diverted, deflected
and slowed down in a region of the first surface riffle 13.
Thus a tortuous leakage flow 53 in that region results,
leading to an overall reduction of the leakage flow 53.
[0069] FIG. 2 additionally shows another feature to re-
duce the leakage flow 53. A seal strip 52, comprising a
horizontal seal strip extension 52a and a vertical seal
strip extension 52b, is introduced into a leak path of the
leakage flow 53. The leakage flow 53 is thus split into
two fractions and guided along a number of edges.
[0070] FIG. 3 shows a seal 51 and parts of a nozzle
segment in a cross-sectional view in a plane through an
axis of rotation 66 of a turbomachine. A stator vane 68
with amortise and tenon jointcan be identified. The tenon
refers to a first component 11 of the turbomachine, the
mortise to a second component 21.

[0071] FIG. 4 shows a mortise and tenon joint with a
riffled seal 51 in more detail. Again, the tenon refersto a
first component 11 of a turbomachine, the mortise to a
second component 21. In the drawing, a leakage flow
access side 54 is on the left, a leakage flow exit side 55
on the right. Thus, a direction 58 of a differential pressure
is pointing from left to right. The first component 11 com-
prises a first surface 12 with a first surface riffle 13. The
second component 21 comprises a second surface 22
which is opposite to the first surface 12. Parallel to the
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first surface 12 is located the third surface 31, which is
also comprised by the first component 11. The third sur-
face 31 comprises a third surface riffle 32, which is op-
posite to a fourth surface 41. The fourth surface 41 is
comprised by the second component 21.

[0072] An effect of the tenon on the leakage flow 53 is
that the tenon acts as a barrier to the leakage flow 53.
An effect of the first surface riffle 13 and the second sur-
face riffle 32 is that they force the leakage flow 53 into a
tortuous path. By these measures, the leakage flow is
thus reduced highly efficiently.

[0073] FIGS. 5 and 6 show embodiments of a surface
riffle located on a surface in axial direction. In FIG. 5, a
first surface riffle 13 on a first component 11 is shown.
The first surface riffle 13 comprises four notches 61. Due
to the curved shape of the notches 61, i.e. the curved
shape of respective notch lengths, the first surface riffle
13 can be denoted as a circumferential surface riffle. Fur-
thermore and in the shown example, it can be seen that
the notches 61 stop shortly before a rim or edge of the
first component 11. The reason for that is an avoidance
of an extra leak path from a first side 64 of the first com-
ponent 11 along a notch 61 to a second side 65 of the
first component 11.

[0074] Finally, in FIG. 6, a first surface riffle 13 on a
first component 11 is shown. The first surface riffle 13
comprises four notches 61. The notches 61 feature a
shape of a straight line and can thus be denoted as a
chordal surface riffle. An advantage of this shape is e.g.
easing of manufacture.

Claims

1. Seal (51) of a turbomachine for reducing a leakage
flow (53) between a first component (11) of the tur-
bomachine and a second component (21) of the tur-
bomachine, the seal (51) comprising the first com-
ponent (11) with a first surface (12) and the second
component (21) with a second surface (22), wherein

- the first component (11) is stiff with regard to
a first force exerted perpendicularly to the first
surface (12);

- the second component (21) is stiff with regard
to a second force exerted perpendicularly to the
second surface (22);

- the first surface (12) is opposite to the second
surface (22); and

- the first surface (12) comprises a first surface
riffle (13).

2. Seal (51) according to claim 2,
characterised in that the first surface riffle (13) com-
prises a plurality of notches.

3. Seal (51) according to one of the preceding claims,
characterised in that
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- the turbomachine comprises an axis of rotation
(66) and
- the first surface (12) and the second surface
(22) are radially extending from the axis of rota-
tion (66).

4. Seal (51) according to one of the preceding claims,

characterised in that

- the first component (11) comprises a third sur-
face (31) and the second component (21) com-
prises a fourth surface (41);

- the third surface (31) is opposite to the fourth
surface (41); and

- the second surface (22) comprises a second
surface riffle, the third surface (31) comprises a
third surface riffle (32) and/or the fourth surface
(41) comprises a fourth surface riffle.

Seal (51) according to claim 4,

characterised in that the second surface (22) is
substantially parallel to the third surface (31) and the
fourth surface (41).

Seal (51) according to one of the claims 4 or 5,
characterised in that the seal (51) is configured
such that the leakage flow (53) is diverted by a di-
version angle of greater than 135 degree, in partic-
ular greater than substantially 180 degree,

- between the first surface riffle (13) and the third
surface riffle (32) and/or

- between the first surface riffle (13) and the
fourth surface riffle.

Seal (51) according to one of the preceding claims,
characterised in that the seal (51) comprises

- a leakage flow access side (54),

- a leakage flow exit side (55) and

- a seal strip (52) with a horizontal seal strip ex-
tension (52a) and a vertical seal strip extension
(52b);

wherein

a direction (58) of a differential pressure be-
tween the leakage flow access side (54) and the
leakage flow exit side (55) is substantially per-
pendicular to the horizontal seal strip extension
(52a).

Seal (51) according to one of the preceding claims,
characterised in that the first component (12) is a
first part of a first turbine blade and the second com-
ponent (14) is a second part of the first turbine blade
or the second part of a second turbine blade.

Seal (51) according to one of the claims 1 to 7, char-
acterised in that the first component (12) is a first

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

part of a first stator vane and the second component
(14) is a second part of the first stator vane or the
second part of a second stator vane.

Turbomachine comprising a seal (51) according to
one of the preceding claims,

characterised in that the turbomachine is a gas tur-
bine engine.

Turbomachine according to claim 10,
characterised in that the seal (51) is located in a
gas turbine section of the turbomachine and/or in a
compressor section of the turbomachine.

Method of manufacturing a first component (11) of
a turbomachine with areduced leakage flow (53) be-
tween the first component (11) and a second com-
ponent (21) of the turbomachine, the first component
(11) comprising a first surface (12) and the second
component (21) comprising a second surface (22),
the first surface (12) being opposite to the second
surface (22);

the method comprising fabrication of a first surface
riffle (13), in particular by grinding and/or by electrical
discharge machining.
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