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(54) Flexible Shims

(57) The invention is based on the general idea of
providing projections on the shim that preferentially de-
form. Accordingly, an aspect of the invention provides a
shim (30) for a turbine wherein the turbine comprises a
turbine blade with a blade root (12) and a rotor having a
groove in which blade roots (12) can be circumferentially
fitted so as to form fitted blade roots (12). The groove of
the rotor includes a notch portion so as to form a hook
portion for providing radial support for fitted blade roots
(12) The shim (30), radially interspersable between lat-
eral faces of fitted blade roots (12), has first and second
surfaces that when fitted at least partially contact the lat-
eral faces of fitted blade roots (12). The shim is charac-
terized by at least one of the surfaces comprising at least
one projection (31) such that in use compressive stresses
on the shim concentrate on and preferentially deform the
at least one projection.
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Description

FIELD OF THE INVENTION

�[0001] The invention relates to shims fitted between
turbine blade-�roots where the blade-�roots are circumfer-
entially aligned in a grooved rotor.

STATE OF THE ART

�[0002] Fitting of turbine blades in circumferentially
grooved rotors requires the use of shims interspersed
between the lateral faces of blade roots. In operation the
shims are exposed to compressive stresses caused for
example by differing component thermal coefficients re-
sulting in different component expansion rates during
heat up and/or corrosion forming on either or both the
shim or blade root after extended operation.
�[0003] The stresses can result in two failure modes.
Where the shim is made of relatively soft material, oxide
layer growth can cause creep deformation resulting in
part of the shim being extruded into the process stream
disrupting gas flow and ultimately leading to creep crack-
ing of the shim. In a second failure mode, where the hard-
ness of the shim is similar to that of the blade root, instead
of the shim being deformed the ring-�like assembly con-
sisting of blades and shims can be forced outwardly in
the circumferential direction stressing the hook section
of the rotor that provides radial support for the root. This
can lead to expensive rotor failure.
�[0004] In order to overcome the initial heat up stresses
the minimum necessary clearance between shims and
blade roots can be increased resulting in an initial loose-
ness or "play". Further increasing of the clearance to
overcome the problem of oxide formation only exacer-
bates the initial problem of play.
�[0005] As an alternative, to ameliorate the problem of
corrosion-�induced stress, shims can be treated to reduce
their susceptibility to corrosion. This can be done by shot
peening the surface or making them out of more corrosion
resistance materials such as nickel alloys. These alter-
natives however only partially address the problem as
for example in high temperature steam turbine operation
where temperatures exceed 500°C corrosion rates are
such that even the above methods do not completely
stop the above mentioned failure modes from occurring.
�[0006] A further known problem of shims is that they
must be manufactured to tight tolerances. As a result
shims must be ground after manufacture in order to
achieve the necessary tolerance adding to the cost and
time of manufacture.

SUMMARY OF THE INVENTION

�[0007] The object of the invention is to provide a shim
that addresses problems created by the stress of shims
interspersed between turbine blade roots.
�[0008] This problem is solved by means of the subject

matters of the independent claims. Advantageous em-
bodiments are given in the dependant claims.
�[0009] The invention is based on the general idea of
providing projections on the shim that preferentially de-
form. Accordingly, an aspect of the invention provides a
shim for a turbine wherein the turbine comprises a turbine
blade with a blade root and a rotor having a groove in
which blade roots can be circumferentially fitted so as to
form fitted blade roots. The groove of the rotor includes
a notch portion so as to form a hook portion for providing
radial support for fitted blade roots. The shim, radially
interspersable between lateral faces of fitted blade roots,
has first and second surfaces that when fitted at least
partially contact the lateral faces of fitted blade roots. The
shim is characterized by at least one of the surfaces com-
prising at least one projection such that in use compres-
sive stresses on the shim concentrate on and preferen-
tially deform the at least one projection.
�[0010] Due to the fact that projections localize stress
peaks and as a consequence can more easily be de-
formed than other shim parts the shim can undergo sig-
nificant strain without either extruding into the process or
causing deformation of the hook section of the rotor
groove. Also, initial play between blade roots and shims
can be reduced as the shim can undergo greater levels
of deformation without detrimental consequences.
�[0011] In another aspect of the invention the projec-
tions are inversely mirrored on the second surface so as
to reduce the stress required to deform the projection
and so improve the ability of the shim to preferentially
deform. According to another aspect the first surface has
more than one projection further enabling the designer
to influence the location of peak stresses between the
shim and blade root. In a yet further aspect of the inven-
tion the projection is a stamped projection, preferably
having a ring shape. A ring- �shaped projection provides
greater rigidity than a simple nipple shaped coin projec-
tion and therefore has the advantage of reduced defor-
mation likelihood during assembly. In a yet further aspect
the projections are raised portions fixed to one or each
of the surfaces of the shim providing a useful alternative
to other types of projections.
�[0012] In yet another aspect of the invention the pro-
jection �(s) are located proximal to an area of the shim that
when fitted is proximal to the rotor notch, for example
proximal to the "foot" region of the blade root. In this way
stress build-�up in both the rotor notch and the rotor hook
portions is minimised reducing the potential for rotor fail-
ure.
�[0013] In yet a further aspect of the invention the shim
is applied to a steam turbine operating at above 500°C
corresponding to a region where corrosion potential is
particularly high.
�[0014] Another aspect of the invention provides a
method of manufacturing a shim suitable for installation
between the lateral faces of a turbine blade root fitted
into a circumferentially grooved rotor, including the step
of stamping the shim such that a shim surface has a
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projection while another surface has an inversely mir-
rored depression. Preferably the method further includes
the step of pressing the stamped shim so as to bring the
stamped shim within a thickness tolerance. The relatively
cheap and simple process of pressing replaces the rel-
atively expensive step of grinding required to bring known
shims into tolerance and over comes the problem of en-
suring uniformity of the projections.
�[0015] It is a further object of the invention to overcome
or at least ameliorate the disadvantages and shortcom-
ings of the prior art or provide a useful alternative.
�[0016] Other objectives and advantages of the present
invention will become apparent from the following de-
scription, taken in connection with the accompanying
drawings wherein by way of illustration and example, an
embodiment of the invention is disclosed.
�[0017] Throughout this text preferential deformation of
a projection means the preferential reversal of the pro-
jection i.e. a stamped projection becomes "unstamped",
a bent projection becomes "unbent", or a fitted part or
machine projection becomes flattened. These events oc-
cur for example in preference to the general thinning or
distortion of the shape of a shim, distortion of the blade
root and/or the outward forcing in the circumferential di-
rection of assembled blades and shims as a result of
compressive stresses.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0018] By way of example, an embodiment of the in-
vention is described more fully hereinafter with reference
to the accompanying drawings, in which:�

Figure 1 is a perspective view of a shim fitted be-
tween blade roots;

Figure 2 is an axially cut view of a blade root fitted
in a rotor;

Figures 3-5 are side views of shims according to dif-
ferent embodiments of the invention;

Figure 6 is a front view of the shim of Figure 3; and

Figure 7 is a perspective view of the shim of Fig 3
fitted between blade roots

DETAILED DESCRIPTION OF THE INVENTION

�[0019] Preferred embodiments of the present inven-
tion are now described with reference 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 in order to provide a thorough understanding of the
invention. It may be evident, however, that the invention
may be practiced without these specific details.
�[0020] Fig. 1 shows an arrangement for a high tem-

perature steam turbine typical of one operating above
500°C although similar arrangements maybe used in oth-
er turbines. The arrangement comprises blades 10 hav-
ing blade roots 12 suitable for fitting in a circumferentially
grooved rotor 20 as shown in Fig 2 where the rotor 20
provides both radial and axial support for the blade root
12. Shims 30 are interspersed in the radial gap between
lateral faces 14 of the fitted blade root 12. As seen in Fig
1 the contact surfaces of the shim 30 match the lateral
faces 14 of the blade root 12 and are essentially flat.
�[0021] Fig. 2 shows a blade root 12 fitted inside the
grooved cavity of a rotor 20 where the cavity is formed
such that the rotor has a hook portion 22 and a notch
portion 24. The fitting of the feet portion 16 of the blade
root 12 in the rotor notch portion 24 enables the rotor
hook portion 22 to axially support the blade root 12.
�[0022] Fig 3 and Fig 6 show detailed views of a pre-
ferred shim 30 embodiment where projections are
stamped onto the surface of the shim 30 so as to be
characterized by the projection 31 on one surface being
inversely mirrored on the other surface as a depression
32 while the surrounding surface of the shim 30 remains
unaffected by the stamping. In a preferred embodiment
as shown in Fig 3 and Fig 6 the projection is ring shaped.
In this arrangement, while preferential deformation of the
ring is possible, the shape provides improved resistance
against premature deformation of the projections during
assembly compared to other preferred embodiments
comprising coin or nipple shaped projections. This elim-
inates the need for further assembly steps such as the
use of fitting paper tape on the surface of the shim 30 to
prevent compression of the projections during installa-
tion. Fig 7 shows a shim 30 of the invention fitted between
two blade roots 12 such that projections on the shim 30
preferentially contact the lateral face 14 of a blade root
12 thereby enabling preferential deformation of the pro-
jections when exposed to compressive stress
�[0023] Fig 4 shows another preferred embodiment of
a shim 30 with projections where the projections are ma-
chined radially or tangentially on the surface of the shim
30 to form machined projections 33. In yet another em-
bodiment as seen in Fig 5, projections take the form of
one or more curve projections 34 where the projections
are formed by for example bending of the shim 30. The
curvature imparts spring to the shim 30 such that under
compression the curvature is preferentially deformed in
place of the shim itself. Due however to the curvature
being less specific than for example stamped projections
deformation is less specific resulting in a more global
deformation.
�[0024] Projections are not however limited to those that
are made by deforming the shim 30 in some way but can
also include parts or portions fixed to the surface of the
shim 30 so that they are raised from the surface of the
shim. This enables this type of projection to sharing the
attribute of preferential deformation. The projected parts
or portions may or may not be made from the same ma-
terial as the shim 30 and may take various shapes and
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forms.
�[0025] The process of manufacturing a shim 30 with
stamp projections involves stamping of a manufactured
shim 30 and then preferably pressing the stamped shim
30 where pressing involves pressing by flat pressing
plates. This step ensures uniform, predefined shim thick-
ness and is an alternative to ensuring uniformity in pro-
jection forming process.
�[0026] Although the invention has been herein shown
and described in what is conceived to be the most prac-
tical and preferred embodiment, it is recognized that de-
partures can be made within the scope of the invention,
which is not to be limited to details described herein but
is to be accorded the full scope of the appended claims
so as to embrace any and all equivalent devices and
apparatus. For example while an embodiment is de-
scribed applicable to steam turbines, the invention could
be applied to any turbine with blades roots interspaced
with shims including gas turbines.

REFERENCE NUMBERS

Numbers used in the figures.

�[0027]

10. Blade
12. Blade root
14. Blade root lateral face
16. Blade root feet
20. Rotor
22. Rotor hook portion
24. Root notch portion
30. Shim
31. Stamped projection
32. Mirrored stamp depression
33. Machined projection
34. Curved projection

Claims

1. A shim for a turbine wherein said turbine comprises: �

turbine blades (10) having blade roots (12); and
a rotor (20) having a groove for circumferentially
fitting said blade roots to form fitted blade roots
(12) wherein said groove includes a notch por-
tion (24) so as to form a hook portion (22) for
providing radial support for said fitted blade roots
(12),

wherein said shim (20) is radially interspersable be-
tween lateral faces (14) of said fitted blade roots (12)
and has first and second surfaces that when fitted
at least partially contact said lateral faces (14) of said
fitted blade roots (12), said shim (30) characterized
by at least one said surface comprising at least one

projection such that in use compressive stresses on
said shim (30) concentrate on and preferentially de-
form said at least one projection.

2. The shim of claim 1 wherein at least one said pro-
jection on a said surface is inversely mirrored on the
other said surface.

3. The shim of claim 2 wherein said projection is a
stamped projection (31)

4. The shim of claim 3 wherein said or each projection
is ring shaped.

5. The shim of any one of claims 1 to 4 wherein at least
one said projection is located on an area of the shim
that in use is proximal to said rotor notch (24) so by
minimizing stress build-�up in both said rotor notch
(24) and said rotor hook (22) portions

6. The shim of any one of claims 1 to 5 wherein said
first surface has more than one projection.

7. The shim of any one of claims 1 to 4 wherein said
turbine is a steam turbine operating at above 500°C.

8. The shim of claim 1 wherein said at least one pro-
jection is a raised portion fixed to one or each said
surface.

9. A method of manufacturing a shim suitable for inter-
spersing between the lateral faces (14) of a turbine
blade root (12) fitted into a circumferential grooved
rotor (20), including the step of stamping the shim
(30) such that a shim (30) surface has a projection
while another surface has an inversely mirrored de-
pression (32).

10. The method of claim 9 further including the step of
pressing said stamped shim so as to bring said
stamped shim within a thickness tolerance.
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