EP 2 808 490 A1

(19) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 808 490 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
03.12.2014 Bulletin 2014/49

(21) Application number: 13169635.3

(22) Date of filing: 29.05.2013

(51) IntClL:

FO1D 5/32(2006.0%)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: Alstom Technology Ltd
5400 Baden (CH)

(72) Inventors:

¢ Luketic, Ivan

5417 Untersiggenthal (CH)
* Koenig, Marcel

5430 Wettingen (CH)
* Bogdanic, Laura

5430 Wettingen (CH)

(54)  Turbine blade with locking pin

(57)  The present invention relates to a turbine blade
(100), comprising an aerofoil (111), a platform (112) and
aroot portion (101) configured to be slidingly received in
mounting slots of a rotor disc (102). The blade (100) fur-
ther comprises a locking member (106) disposed on the
root portion (101) and engaged with the rotor disc (102)

to make axial fixation of the blade to the rotor disc. The
present invention provides a blade with simple and cost
effective axial locking system to axially fix the blade rel-
ative to the rotor disc, and also a fail-safe solution during
assembly process.
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Description
Technical Field

[0001] The present invention relates to a turbine, in
particular, to a blade of turbine, more particularly, to a
blade with a locking member to make axial fixation of the
blade relative to the rotor disc.

Background of the Invention

[0002] A gas turbine has a rotor assembly which gen-
erally includes blades attached to arotor disc. Each blade
comprises a root, a platform and an airfoil. The root of
each blade is usually of a so-called "fir tree" configuration
to enable it to be firmly attached to the periphery of the
disc and still have room for thermal expansion. The "fir
tree" attachment of a blade to the rotor disc is effective
in restraining the radial and circumferential movements
of the blades, relative to the rotor disc, against radial cen-
trifugal forces. However, during high speed, high tem-
perature operation of the gas turbine engine, the axial
flow of air or gas through the rotor assembly exerts a
constant axial force on the blades so as to bias the blade
roots axially relative to the "fir tree" slots in the periphery
of the rotor disc. In order to restrain the blades against
the axial force, it has been common practice to employ
various retention systems.

[0003] A conventionalsolutionis applying a tab washer
to fix the blade root relative to the slots in the rotor disc.
However, the tab washer needs to be bent at assembly,
which increases the complexity for the assembly process
and may cause errors.

[0004] US4,349,318 discloses a blade retaining as-
sembly including a continuous wire-type retainer, a gen-
erally cylindrical retaining plate and a split retainer ring.
Annular grooves or recesses are machined out of the
rotor disc and the roots of the blades for accommodating
the individual retaining elements.

[0005] EPO,761,930A1 discloses aretention plate car-
ried in radially inner and outer slots preventing axial
movement of the blade roots in their slots. A locking mem-
ber is interposed between an adjacent pair of retention
plates to prevent their circumferential movement relative
to the disc. The locking member in turn interacts with the
disc to anchor itself to the disc.

[0006] It can be seen from above mentioned reference
that the current axial retention systems either need fur-
ther work during the assembly process or have a complex
structure, which cause expensive cost of the product and
higher likelihood of failures.

Summary of the Invention

[0007] Itis an object of the presentinvention to provide
a turbine blade with a simple locking member for axial
fixation of the blade relative to the rotor disc.

[0008] It is another object of the present invention to
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provide a fail-safe solution during assembly process of
the locking member.

[0009] The objects are achieved by a blade of turbine,
comprising an aerofoil, a platform and a root portion con-
figured to be slidingly received in mounting slots of a rotor
disc. The blade further comprises a locking member dis-
posed on the root portion and engaged with the rotor disc
to make axial fixation of the blade to the rotor disc. Ac-
cording to one possible embodiment of the present in-
vention, the locking member is a locking pin disposed
between the root portion and the rotor disc, the locking
pin comprising a first protrusion to engage with a first
groove in the root portion and a second protrusion to
engage with a second groove in the rotor disc.

[0010] According to one possible embodiment of the
present invention, the first and second protrusions are
arranged at one end of the locking pin to be received by
the first and second groove respectively.

[0011] According to one possible embodiment of the
present invention, the locking pin comprises a third pro-
trusion at the other end thereof to abut on a component
arranged next to the blade in the axial direction of the
rotor.

[0012] According to one possible embodiment of the
present invention, the component comprises a heat
shield with an anti-rotation member to engage with the
third protrusion of the locking pin.

[0013] According to one possible embodiment of the
present invention, the anti-rotation member is sized and
positioned so that the anti-rotation member is engaged
with the third protrusion of the locking pin as the first and
second protrusions of the locking pin are engaged with
the first and second grooves respectively.

[0014] According to one possible embodiment of the
present invention, the locking member or the locking pin
is disposed at the both sides of the root portion.

[0015] With the technical solution of the present inven-
tion, it provides a blade with simple and cost effective
axial locking system to make axial fixation of the blade
relative to the rotor disc, and also a fail-safe solution dur-
ing assembly process.

Brief Description of the Drawings
[0016] The present invention is now to be explained

more closely by means of different embodiments and with
reference to the drawings.

Fig. 1 shows a schematic perspective view of a blade
assembly of turbine with a locking pin according
to embodiments of the present invention;

Fig.2 showsa front view of the blade assembly in Fig.
1; and

Fig.3 shows a cross-section side view of the blade

assembly.



3 EP 2 808 490 A1 4

Detailed Description of Different Embodiments ofthe
Invention

[0017] Fig.1 shows a schematic view of a blade as-
sembly of turbine according to embodiments of the
present invention. The blade 100 comprises an aerofoil
111, a platform 112 and a root portion 101. The "fir tree"
type root portion is configured to be received in the
mounting slots of a rotor disc 102. To show a complete
root portion 101, the rotor disc 102 is not shown in Fig.
1, but can be seen from Fig. 3, which shows a cross
section view of the assembly of the root portion 101 and
the rotor disc 102.

[0018] According to an embodiment of the present in-
vention, the blade 100 further comprises a locking mem-
ber disposed on the root portion 101 and engaged with
the rotor disc 102, so as to make axial fixation of the blade
relative to the rotor disc 102.

[0019] In a preferable embodiment of the present in-
vention, the locking member is embodied as a locking
pin 106 as shown in Fig. 1. The locking pin 106 is dis-
posed between the rotor portion 101 and the rotor disc
102, which can be seen from the cross-section view of
Fig. 3. Withreference to Fig. 1 and Fig. 2, afirst protrusion
107 and a second protrusion 108 are respectively dis-
posed on the locking pin 106 in the radial direction. A first
groove 104 is arranged on the root portion 101 to receive
the first protrusion 107; a second groove 105 is arranged
on the rotor disc 102 to receive the second protrusion
108.

[0020] In a preferable embodiment of the present in-
vention, the first protrusion 107 and the second protru-
sion 108 are arranged at one end of the locking pin 106
in theradial direction. The firstgroove 104 and the second
groove 105 are respectively formed on the root portion
101 and the rotor disc 102 at the corresponding position
to receive the first protrusion 107 and the second protru-
sion 108. However, it should be noticed by those skilled
in the art that the two protrusions are not necessarily
arranged at the same end of the locking pin 106. For
example, the protrusions 107, 108 may also be staggered
along the axial direction of the locking pin 106, as long
as they are received in the corresponding grooves re-
spectively.

[0021] In a preferable embodiment of the present in-
vention, a third protrusion 109 is arranged at the other
end of the locking pin 106 opposite to the one end where
the protrusions107,108 is disposed. As shown in Fig. 1,
a heat shield 103 is arranged next to the root portion 101
of the blade in the axial direction. The heat shield 103
comprises an anti-rotation member 110. The anti-rotation
member 110 is sized and positioned so that it is engaged
with the third protrusion 109 of the locking pin 106 as the
first and second protrusions 107 and 108 of the locking
pin 106 are engaged with the first and second grooves
104 and 105 respectively.

[0022] During the assembling process, after the instal-
lation of the blade 100 and the rotor disc 102, the locking

10

15

20

25

30

35

40

45

50

55

pin 106 will be inserted between the root portion 101 and
the rotor disc 102. After inserted, the locking pin 106
needs to be rotated by a certain degrees so that the first
and second protrusions 107 and 108 can be locked into
the corresponding grooves 104 and 105, respectively.
However, as the protrusions 107, 108 and grooves 104,
105 may not be visible after insertion of the locking pin
106, it is difficult to evaluate whether the pin is installed
in position. This issue can be solved by arrangement of
the anti-rotation member 110 and its engagement with
the third protrusion 109 of the pin 106 as mentioned
above, in which case the anti-rotation member 110 may
also function as position element for the locking pin 106.
In particular, after the locking pin is installed, the heat
shield 103 will be assembled in axial direction next to the
root portion 101. However, if the locking pin 106 is not in
position, the anti-rotation member 110 will be stuck on
the third protrusion 109. Then, the heat shield 103 cannot
be assembled in position. Only when the locking pin 106
is rotated into lock position, the heat shield 103 can be
installed correctly with the anti-rotation member 110 be-
ing engaged with the third protrusion 109. Thus, a fail-
safe feature for assembling the locking pin is achieved.
[0023] It should be noticed by those skilled in the art
that the anti-rotation member may also be arranged on
other components than the heat shield as far as the fail-
safe feature for assembling the locking pin is achieved.
[0024] Additionally, as shown in Fig. 3, the locking pins
106 can be disposed at the both sides of each root portion
101.

[0025] While the invention has been described in detail
in connection with only a limited number of embodiments,
it should be readily understood that the invention is not
limited to such disclosed embodiments. Rather, the in-
vention can be modified to incorporate any number of
variations, alterations, substitutions or equivalent ar-
rangements not heretofore described, butwhich are com-
mensurate with the spirit and scope of the invention. Ad-
ditionally, while various embodiments of the invention
have been described, it is to be understood that aspects
of the invention may include only some of the described
embodiments. Accordingly, the invention is not to be
seen as limited by the foregoing description, but is only
limited by the scope of the appended claims.

List of Reference Numerals

100 blade

101 root portion

102 rotor disc

103 heat shield

104 first groove

105 second groove
106 locking pin

107 first protrusion
108 second protrusion
109 third protrusion
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(continued)

110 anti-rotation member
111 aerofoil
112 platform 5

Claims

1. Ablade of turbine, comprising an aerofoil, a platform ¢
and a root portion configured to be slidingly received
in mounting slots of a rotor disc, characterized in
that the blade further comprising a locking member
disposed on the root portion and engaged with the
rotor disc to make axial fixation of the blade to the 45
rotor disc.

2. Theblade of claim 1, characterized in that the lock-
ing member is a locking pin disposed between the
root portion and the rotor disc, the locking pin com- 59
prising a first protrusion to engage with a first groove
in the root portion and a second protrusion to engage
with a second groove in the rotor disc.

3. Theblade of claim 1 or 2, characterized in that the 5
first and second protrusion are arranged at one end
of the locking pin to be received by the first and sec-
ond groove respectively.

4. The blade of any of claims 1 to 3, characterized in 39
that the locking pin comprises a third protrusion at
the other end thereof to abut on a component ar-
ranged next to the blade in the axial direction of the

rotor.
35
5. The blade of any of claims 1 to 4, characterized in
that the component comprises a heat shield with an
anti-rotation member to engage with the third protru-
sion of the locking pin.
40

6. The blade of any of claims 1 to 5, characterized in
that the anti-rotation member is sized and positioned
so that the anti-rotation member is engaged with the
third protrusion of the locking pin as the firstand sec-
ond protrusions of the locking pin are engaged with 45
the first and second grooves respectively.

7. The blade of any of claims 1 to 6, characterized in
that the locking memberis disposed at the both sides
of the root portion. 50

8. The blade of any of claims 1 to 6, characterized in
that the locking pin is disposed at the both sides of
the root portion.

55
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