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AEROFOIL

The present disclosure relates to an aerofoil.

In particular the disclosure is concerned with an aerofoil which is a turbine rotor

blade or stator vane for turbomachinery.

Background

Modern turbines often operate at extremely high temperatures. The effect of
temperature on the turbine blades, stator vanes and surrounding components can be
detrimental to the efficient operation of the turbine and can, in extreme

circumstances, lead to distortion and possible failure of such components.

In order to overcome this risk, high temperature turbines may include hollow rotor
blades or stator vanes, which comprise a plenum through which cooling air is forced.
The plenum may be divided by internal walls (or “ribs”) which are formed integrally
with the aerofoil structure. The structures may be manufactured by investment

casting around a ceramic core.

However, forming of the internal walls in such a process can be problematic, leading
to complications (e.g. distortions or flaws in the walls) which are difficult or
impossible to remedy, and hence result in scrapping of the whole component. Such
problems may be mitigated by trial and error, which leads to time consuming and

costly developments in order to achieve a final design.

WO 2011/021693 discloses is a turbine cooling structure whereby the inner walls of a
front cooling passage and a rear-side cooling passage, which are defined by dividing
the inside of a turbine stator vane using a reinforcement rib, are cooled by

impingement cooling.
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EP1947295 (A1) discloses a blade insert body inserted in a convectional cooling
channel of convectional cooling blade of a jet engine and shortens the cross section of
the convectional cooling channel. The jet engine is operated with the blade insert
body fixed in the convectional cooling channel of the blade. The axial-flow turbo
compressor blade or the axial-flow turbine blade are insertable and their convectional

cooling channel extends radially.

Hence an aerofoil, and its method of manufacture, which inherently reduces the risk

of flaws during manufacture is highly desirable.

Summary

According to the present disclosure there is provided an apparatus and method as set
forth in the appended claims. Other features of the invention will be apparent from

the dependent claims, and the description which follows.

Accordingly there may be provided an aerofoil 200 for turbo machinery. The aerofoil
may comprise a first wall 202 having an outer surface 206 and an inner surface 208; a
second wall 204 having an outer surface 210 and an inner surface 212; the first wall
and second wall extending from a common leading edge 214 to a common trailing
edge 216; the first wall 202 and second wall 204 spaced apart between the leading
edge 214 and trailing edge 216 such that their inner surfaces 208, 212 define a cavity
218. There may also be provided a third wall 220 and fourth wall 222 provided at
opposite ends of the cavity 218, which each extend between the first wall 202 and
second wall 204. There may also be provided an insert member 230 which extends

from one of the first wall 202, second wall 204, third wall 220 and/or fourth wall 222.

The insert member 230 may extend between two of the first wall 202, second wall

204, third wall 220 and/or fourth wall 222.



WO 2018/215143 PCT/EP2018/060002

10

15

20

25

30

3

The insert member 230 may extend between the first wall 202 and second wall 204 to

thereby divide the cavity 218 between the leading edge 214 and trailing edge 216.

The insert member 230 may extend between the third wall 220 and fourth wall 222

to thereby divide the cavity 218 between the first wall 202 and second wall 204.

The insert member 230 may be fused to the wall(s) 202, 204, 220, 222 from which it

extends.

The insert member 230 may comprise an engagement feature 232 for fixing the insert

member 230 relative to the wall 202, 204, 220, 222 from which it extends.

The engagement feature 232 may comprise : a neck region 236 which extends from
the insert member 230; and a head region 238 which extends from the neck region
236; the head region 238 being wider than the neck region 236 such that the head
region 238 and neck region 236 form a re-entrant feature for engagement with the

aerofoil wall 202, 204, 220, 222.

The insert member 230 may define a flow aperture 240 which extends from one side

of the insert member 230 through to an opposite side of the insert member 230.

The insert member 230 may define a first flow passage 250 which extends through
the insert member 230, the insert member 230 first flow passage 250 being aligned
with a supply passage 252 in the wall(s) 202, 204, 220, 222 of the aerofoil 200 from

which the insert member 230 extends.

The supply passage 252 may be provided in the third wall 220 and/or fourth wall 222
of the aerofoil 200, and the first flow passage 250 may be in flow communication the

supply passage 252.
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The insert member 230 may comprise: a middle wall section 254 a first wing section
256, which extends from the middle wall section 254; the first flow passage 250 being
provided in the first wing section 256; a second wing section 258, which extends from
the middle wall section 254 in a direction away from the first wing section 256; a
second flow passage 260 being provided in the second wing section 258; the second

flow passage 258 being in flow communication with the supply passage 252.

There may also be provided a method of manufacturing an aerofoil 200, the aerofoil
comprising: a wall 202, 204, 220, 222 which defines at least part of a cavity 218 within
the aerofoil 200; an insert member 230 which extends from the wall 202, 204, 220,
222; the method comprising the steps of : manufacturing the insert member 230 by a
first manufacturing process; and then forming the aerofoil wall 202, 204, 220, 222 by
a second manufacturing process so as to fix the insert member 230 relative to the

wall 202, 204, 220, 222.

The insert member 230 may comprise an engagement feature 232, and the

wall 202, 204, 220, 222 is formed around the engagement feature 232.

The first manufacturing process may different to the second manufacturing process.

The first manufacturing process may be an additive manufacturing process; and the

second manufacturing process comprises a casting process.

Hence there is provided an aerofoil and a method of manufacture of an aerofoil in
which an internal wall (i.e. an insert member) is manufactured separately to the main
structure of the aerofoil. Thus problems of the related art relating to distortions and
other flaws in internal wall structures may be avoided as the internal insert member
is manufactured separately and may be quality checked prior to inclusion in the
manufacture of the remainder of the aerofoil structure. Additionally the method
allows for manufacturing of insert member geometries and detail which may not be

possible by conventional manufacturing processes.
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Brief Description of the Drawings

Examples of the present disclosure will now be described with reference to the

accompanying drawings, in which:

Figure 1 shows a schematic sectional view of an example of a gas turbine engine

which comprises an aerofoil according to the present disclosure;

Figure 2 shows an enlarged view of examples of aerofoils of the arrangement

shown in Figure 1;

Figure 3 shows a schematic cross sectional view through an example of an

aerofoil according to the present disclosure;

Figures 4 to 7 show different views of an insert member according to the

present disclosure;

Figure 8 shows a schematic cross sectional plan view of another example of an

aerofoil according to the present disclosure;

Figure 9 shows a schematic cross section of a further example of an aerofoil

according to the present disclosure; and

Figure 10 shows a cross sectional view of a further example of an aerofoil

according to the present disclosure.

Detailed Description

Figure 1 shows an example of a gas turbine engine 60 in a sectional view which may

comprise an aerofoil according to the present disclosure. The gas turbine engine 60
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comprises, in flow series, an inlet 62, a compressor section 64, a combustion section
66 and a turbine section 68, which are generally arranged in flow series and generally
in the direction of a longitudinal or rotational axis 70. The gas turbine engine 60
further comprises a shaft 72 which is rotatable about the rotational axis 70 and which
extends longitudinally through the gas turbine engine 60. The shaft 72 drivingly
connects the turbine section 68 to the compressor section 64. In operation of the gas
turbine engine 60, air 74, which is taken in through the air inlet 62 is compressed by
the compressor section 64 and delivered to the combustion section or burner section
66. The burner section 66 comprises a burner plenum 76, one or more combustion
chambers 78 defined by a double wall can 80 and at least one burner 82 fixed to each
combustion chamber 78. The combustion chambers 78 and the burners 82 are
located inside the burner plenum 76. The compressed air passing through the
compressor section 64 enters a diffuser 84 and is discharged from the diffuser 84 into
the burner plenum 76 from where a portion of the air enters the burner 82 and is
mixed with a gaseous or liquid fuel. The air/fuel mixture is then burned and the
combustion gas 86 or working gas from the combustion is channelled via a transition

duct 88 to the turbine section 68.

The turbine section 68 may comprise a number of blade carrying discs 90 or turbine
wheels attached to the shaft 72. In the example shown, the turbine section 68
comprises two discs 90 which each carry an annular array of turbine assemblies 12,
which each comprises an aerofoil 14 embodied as a turbine blade 100. Turbine
cascades 92 are disposed between the turbine blades 100. Each turbine cascade 92
carries an annular array of turbine assemblies 12, which each comprises an aerofoil
14 in the form of guiding vanes (i.e. stator vanes 96), which are fixed to a stator 94 of

the gas turbine engine 60.

Figure 2 shows an enlarged view of a stator vane 96 and rotor blade 100. Arrows “A”
indicate the direction of flow of combustion gas 86 past the aerofoils 96,100. Arrows
“B” show air flow passages provided for sealing, and arrow “C” indicates cooling air

flow paths for passing through the stator vanes 96. Cooling flow passages 252 may
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be provided in the rotor disc 90 which extend radially outwards to feed the rotor

blade 100.

The combustion gas 86 from the combustion chamber 78 enters the turbine section
58 and drives the turbine blades 100 which in turn rotate the shaft 72 to drive the
compressor. The guiding vanes 96 serve to optimise the angle of the combustion or

working gas 86 on to the turbine blades.

Figure 3 shows a plan view cross section of a schematic representation of an aerofoil
200, which may be either of the stator vane 96 or rotor blade 100. That is to say,
aerofoil 200 represents a sectional view from the direction indicated by arrows E in

Figure 2.

The aerofoil 200 is shown schematically and omits many technical features, and is
presented as an indication of an example of the present disclosure. It is not intended
to show the actual geometry of a functional aerofoil. The aerofoil 200 may thus be a
rotor blade or stator for a turbine for turbo machinery, for example a gas turbine

engine.

The aerofoil comprises a first wall 202 and a second wall 204. The first wall 202 and
second wall 204 may define opposing suction and/or pressure sides of the aerofoil
202. The first wall has an outer surface 206 and an inner surface 208. The second
wall has an outer surface 210 and an inner surface 212. The first wall 202 and second
wall 204 extend from a common leading edge 214 to a common trailing edge 216.
The first wall 202 and second wall 204 are spaced apart between the leading edge
214 and trailing edge 216 such that their inner surfaces 208, 212 define a cavity 218.
The cavity 218 thus extends the distance between the leading edge 214 and the
trailing edge 216. However in other examples the cavity may span only part of the

distance between the leading edge 214 and trailing edge 216.
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The aerofoil 200 may further comprise a third wall 220 and a fourth wall 222 provided
at opposite ends of the cavity 218. These are not shown in Figure 3, but are shown in
Figure 2. That is to say the third wall 220 closes, or at least partially closes, the cavity
at the base (i.e. root) of the aerofoil, and the fourth wall 222 closes, or at least
partially closes, the cavity 218 at the tip or outer end of the aerofoil, depending on

the design of the stator vane or rotor blade.

The aerofoil further comprises a discrete insert member 230. The discrete insert
member 230 may be manufactured by a different and/or separate process to the

remainder of the aerofoil 200, as will be described.

The insert member 230 extends from the first wall 202 to the second wall 204.
However, as will be shown in later examples, the insert member 230 may also extend
between the third wall 220 and fourth wall 222. Indeed, as shown in Figure 3, the
insert 230 may extend all of the way from the third wall 220 to the fourth wall 222.
That is to say, the discrete insert member 230 extends from at least one of the first
wall, second wall, third wall and/or fourth wall. Alternatively or additionally, the
discrete insert member 230 extends from between at least two of the first wall,

second wall, third wall and/or fourth wall.

Hence in one example (not shown) the insert member 230 may extend from only one
wall (to form, for example, a baffle plate) and may extend towards, but not all of the
way to, one or more of the other walls. In another example the insert member 230
may extend between two of the first wall 202, second wall 204, third wall 220 and/or

fourth wall 222.

As shown in Figure 3, the insert member 230 extends between all four walls thereby
dividing the cavity 218 into two sub cavities 218A, 218B. That is to say, the insert
member 230 extends between the first wall 202, and second wall 204, to thereby

divide the cavity 218 between the leading edge 214 and trailing edge 216. Clearly in
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order to do this, the insert member 230 must also seal, or at least partially seal,

against the third wall 220 and fourth wall 222.

As will be described later, the insert member 230 is formed before forming the walls
of the aerofoil 200. That is to say, the insert member 230 is formed by a
manufacturing process which is separate to the process which forms the walls 202,
204, 220, 222 of the aerofoil 200. The insert member 230 is joined (that is to say
fixed) to a wall of the aerofoil 200. The insert member 230 may be fused to the wall
of the aerofoil 200 from which it extends. That is to say, the ends of the insert
member 230 and the surface of the walls of the aerofoil to which it is joined may,
during the manufacturing process, be brought into the molten state so that the
materials at the interface of the insert 230 and aerofoil walls 202, 204, 220, 222

become fused.

Additionally, or alternatively, the insert member 230 may comprise engagement
features 232 for fixing the insert member 230 relative to the wall 202, 204, 220, 222

from which it extends.

An example of the insert member is shown in Figures 4 to 7. The insert member 230
comprises a main body 234. The engagement feature 232 comprises a neck region
236 which extends from the main body 234 of the insert member 230, and a head
region 238 which extends from the neck region 236. Hence the head region 238 is
spaced apart from the main body 234 by the neck region 236. The head region 238 is
wider than the neck region 236 such that the head region 238 and neck region 236
form a re-entrant feature 237 for engagement with the aerofoil wall 202, 204, 220,
222. The re-entrant feature 237 may be formed by other shapes than the rectangular
head and neck portions shown. For example, the head may be circular, part-circular,
triangular or a truncated triangle. Other shapes are possible. Indeed where the
engagement feature is fused to the wall(s) 202, 204, 220, 222 the engagement

feature does not need to define a re-entrant feature.
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As best shown in Figures 5, 7 the neck region 236 and head region 238 may extend
substantially along the full length of a side of the main body 234, thereby forming a
re-entrant groove 237 which therefore also extends along the full length of a side of
the main body 234. The engagement feature 232 may be a in the form of a stud,
button or mushroom and may be generally symmetric about an axis extending
generally normal to the surface of the insert member it extends from. A number of
such engagement features 232 may be present along the surface and in a line, e.g.

generally in the radial direction.

An engagement feature 232 may be provided on opposing sides of the main body
234. Alternatively, an engagement feature may only be provided on one side of the
main body 234. A pair of engagement features 232 may be provided on opposing
sides of the main body 234. Hence the insert member 230 may comprise one or two
pairs of engagement features 232 (i.e. for engagement with two walls or four walls

respectively).

The representation of the insert member 230 in the Figures is entirely schematic. The
relative dimensions of the side of the main body 234 as well as the neck region 236

and head 238 may vary compared to that shown.

As can be seen in Figure 3, the wall, for example wall 202, is formed around the head
region 238 and extends between the head region 238 into the space 237 between the
head region 238 and the main body 234 of the insert member 230 to thereby engage
with the engagement feature 232 and hold the insert member 230 in a fixed position

relative to the wall 202.

Figure 8 shows an alternative example of an aerofoil with an insert member 230
according to the present disclosure. In this example the insert member 230 defines a
flow aperture 240 which extends from one side of the main body 234 of the insert
member 230 through to an opposite side of the main body 234 of the insert member

230. That s to say, in Figure 8 there is shown an aperture 240 which extends through
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a region of the main body 234, but which does not extend the full height of the main
body 234. A plurality of apertures 240 may be provided in the main body 234, each
extending from one side of the insert member 230 through to an opposite side of the

insert member 230.

Hence the example shown in Figure 8 is similar to the example shown in Figure 3,
except for the provision of the aperture, or apertures, 240. Figure 8 also shows a
rounded leading edge 214, which may, or may not, be present in the example of

Figure 3.

Figure 9 shows an alternative example of an aerofoil 200 according to the present
disclosure. In this example the insert member 230 defines a first flow passage 250
which extends through the insert member 230. The insert member 230 first flow
passage 250 is in flow communication a supply passage 252 in one or more of the
walls 202, 204, 220, 222 of the aerofoil 200 from which the insert member extends.
That is to say the first flow passage 250 is in flow communication with a supply
passage 252. The supply passage 252 may be a passage through another component
or structure, for example a component/structure which support/carries the aerofoil.
For example the supply passage 252 may be defined by the flow route indicated by C
in Figure 2, where the flow route C is defined by walls of the turbomachine.
Alternatively the supply passage 252 may be a passage through the rotor disc 90
which mounts the rotor blade 100 as shown in Figure 2. In the example of Figure 9
the first flow passage 250 is in flow communication with the supply passage 252

provided in the third wall 220 and/or fourth wall 222 of the aerofoil 200.

As shown in Figure 9, the insert member 230 comprises a middle wall section 254, a
first wing section 256 which extends from the middle wall section 254, the first flow
passage 250 being provided in the first wing section 256. The insert member of
Figure 9 also comprises a second wing section 258 which extends from the middle
wall section 254 in a direction away from the first wing section 256. A second flow

passage 260 is provided in the second wing section 258. The second flow passage
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258 is in flow communication with the supply passage 252. The first flow passage 250
and second flow passage 260 are linked by a series of apertures 262 which extend
between sides of the middle wall section 254. A plurality of apertures 262 may be

provided along the height of the middle wall section 254.

In the examples shown in Figure 9 the first wing section 256 extends from the middle
wall section 254 part, but not all, of the way towards the common leading edge 214.
Hence there is a gap maintained between the first wing section 256 and the inner
surfaces 208, 212 of the walls 202, 204. Likewise the second wing section 258
extends from the middle wall section 254 in a direction away from the first wing
section 256 part, but not all, of the way towards the common trailing edge 216.
Hence there is a gap provided between the second wing section 258 and the inner

surfaces of the walls 202, 204 which define the cavity 218B.

In the example of Figure 10, the features of the aerofoil are similar to that shown in
the earlier Figures. In the particular case of Figure 10, the example relates to a rotor
blade for a turbine. In this example only a part of a cross section of the rotor blade is
shown, being the region where the insert member 230 is engaged with the fourth
wall 222 (i.e. the blade tip), and extends from the fourth wall 222 to the third wall
220 (not shown) to thereby divide the cavity 218 between the first wall 202 and
second wall 204. That is to say, whereas in the preceding examples the insert
member 230 divides the cavity 218 between the leading edge 214 and trailing edge
216, in the example of Figure 10 the insert member 230 extends between the leading
edge and the trailing edge to divide the cavity 218 longitudinally along the length of
the aerofoil 200. The insert member 230 of the Figure 10 example may comprise any

of the features of the insert member 230 examples previously described.

An aerofoil according to the present disclosure may be manufactured by the method
of first manufacturing the insert member 230 by a first manufacturing process, and

then forming the aerofoil walls 202, 204, 220, 222 by a second manufacturing
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process so as to fix the insert member 230 relative to the wall 202, 204, 220, 222.

The first manufacturing process may be an additive manufacturing process.

An additive manufacturing process is a method by which material is formed together
in a progressive way to form a product. For example selective laser deposition, or
other such 3D printing type methods. The second manufacturing process may
comprise a casting process. For example an investment casting method, or other

method comprising a casting process.

Hence after production of the insert member 230, the insert member 230 may be
included in a core member (for example a ceramic core die) which defines the
internal features of the aerofoil being formed. As is well known, the core may then
be mounted in a wax material and placed in a mould casing into which a molten
material may be flowed which displaces the wax to flow around the engagement
features 232 of the insert member 230. Alternatively the molten material may fuse
or bond with the sides of the insert member 230. That is to say the insert member
230 comprises an engagement feature 232, and the wall, or walls 202, 204, 220, 222

are formed around the engagement feature 232.

The insert member 230 may be held in the core die either by using the form of the
insert member (i.e. engaging with an outer surface of the insert member) or the

engagement feature 232.

Hence the first manufacturing process is different and/or separate to the second

manufacturing process.

In an alternative example, the second manufacturing process may be the same as the
first manufacturing process. That is to say, both the insert member 230 and the walls
of the aerofoil may be formed by an additive manufacturing process, such as selective
laser melting. In such an example the insert member 230 is manufactured first, and

then the other material for the walls is provided around the insert member 230.
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Put another way the insert member 230 is provided as an insert, that is to say a
preformed element, which is not formed at the same time as the walls of the aerofoil.
Put another way the insert member 230 is manufactured independently of the walls

of the aerofoil, and formed prior to the walls of the aerofoil.

The insert member 230 may be formed from a first material, and the walls of the

aerofoil 200 are formed from a different material.

The insert 230 may be formed from a suitable nickel based super alloy, with the final
material choice being dependent upon operating requirements (e.g. temperature,
pressure, strength) and interaction response (e.g. due to thermal expansion and
contraction, vibration and stress) with the base material of the aerofoil. Examples of

such alloys include IN738, IN939, Rene80, Alloy247.

The walls of the aerofoil may also be formed from a suitable nickel based super alloy,
with the final material choice being dependent upon operating requirements (e.g.
temperature, pressure, strength). Examples of such alloys include IN738, IN939,

Rene80, Alloy247.

The material which forms the insert 230 may be different to the material which forms
the walls of the aerofoil. However the properties of the materials of the insert 230
and the walls of the aerofoil must be matched for desired properties, for example

thermal expansion and contraction, fatigue and creep resistance.

Hence there is provided an aerofoil, and a method for manufacturing an aerofoil,
which provides for greater certainty of structural integrity, as well as providing great

flexibility of design of internal walls of an aerofoil.
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Additionally the associated casting process may be simplified as core die features for
forming internal walls of aerofoils, which are in themselves complex to manufacture,

are not required, or required to a lesser extent.

The apparatus and method of the present disclosure provide an opportunity to
increase the performance of turbine blades and vanes. For example the insert
member 230 could be provided with complex geometry not possible by conventional
investment casting techniques, for example defining complex cooling hole geometry

or wall shape, prior to inclusion into the walls of the aerofoil.

Additionally features of core die and hence subsequent casting may be removed,
which may impact on the structure of the aerofoil, allowing for removal of extra wall
thickness in regions where it is provided only to allow casting of internal walls. Hence
a component of the present invention may thus be lighter than an aerofoil made by a

conventional method, which reduces loading during operation.

Using less material in the casting process also directly reduces cost as less material is

used to manufacture the aerofoil.

Attention is directed to all papers and documents which are filed concurrently with or
previous to this specification in connection with this application and which are open
to public inspection with this specification, and the contents of all such papers and

documents are incorporated herein by reference.

All of the features disclosed in this specification (including any accompanying claims,
abstract and drawings), and/or all of the steps of any method or process so disclosed,
may be combined in any combination, except combinations where at least some of

such features and/or steps are mutually exclusive.

Each feature disclosed in this specification (including any accompanying claims,

abstract and drawings) may be replaced by alternative features serving the same,
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equivalent or similar purpose, unless expressly stated otherwise. Thus, unless
expressly stated otherwise, each feature disclosed is one example only of a generic

series of equivalent or similar features.

The invention is not restricted to the details of the foregoing embodiment(s). The
invention extends to any novel one, or any novel combination, of the features
disclosed in this specification (including any accompanying claims, abstract and
drawings), or to any novel one, or any novel combination, of the steps of any method

or process so disclosed.
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CLAIMS

1. A method of manufacturing an aerofoil (200), the aerofoil comprising:

a wall (202, 204, 220, 222) which defines at least part of a cavity (218) within
the aerofoil (200);

an insert member (230) which extends from the wall (202, 204, 220, 222);
the method comprising the steps of :

manufacturing the insert member (230) by a first manufacturing process; and
then

forming the aerofoil wall (202, 204, 220, 222) by a second manufacturing

process so as to fix the insert member (230) relative to the wall (202, 204, 220, 222).

2. A method of manufacturing an aerofoil (200) as claimed in claim 1 wherein
the insert member (230) comprises an engagement feature (232), and

the wall (202, 204, 220, 222) is formed around the engagement feature (232).

3. A method of manufacturing an aerofoil (200) as claimed in claim 1 or 2 wherein
the first manufacturing process is different to the second manufacturing

process.

4, A method of manufacturing an aerofoil (200) as claimed in claim 3 wherein

the first manufacturing process is an additive manufacturing process.

5. A method of manufacturing an aerofoil (200) as claimed in claim 3 or claim 4
wherein

the second manufacturing process comprises a casting process.

6.  An aerofoil (200) for turbo machinery comprising:
a first wall (202) having

an outer surface (206) and an inner surface (208);
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a second wall (204) having

an outer surface (210) and an inner surface (212);

the first wall and second wall extending from a common leading edge

(214) to a common trailing edge (216);

the first wall (202) and second wall (204) spaced apart between the
leading edge (214) and trailing edge (216) such that their inner surfaces (208,
212) define a cavity (218);
a third wall (220) and fourth wall (222) provided at opposite ends of the cavity
(218),

which each extend between the first wall (202) and second wall (204);
an insert member (230) which extends from one of the first wall (202), second

wall (204), third wall (220) and/or fourth wall (222).

An aerofoil (200) as claimed in claim 6, wherein
the insert member (230) extends between two of the first wall (202),

second wall (204), third wall (220) and/or fourth wall (222).

An aerofoil (200) as claimed in claim 7, wherein
the insert member (230) extends between the first wall (202) and
second wall (204)
to thereby divide the cavity (218) between the leading edge
(214) and trailing edge (216).

An aerofoil (200) as claimed in claim 3, wherein
the insert member (230) extends between the third wall (220) and
fourth wall (222)
to thereby divide the cavity (218) between the first wall (202) and
second wall (204).

An aerofoil (200) as claimed in any one of claims 6 to 9, wherein
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the insert member (230) is fused to the wall(s) (202, 204, 220, 222)

from which it extends.

11 An aerofoil (200) as claimed in any one of claims 6 to 10, wherein
the insert member (230) comprises an engagement feature (232) for fixing the

insert member (230) relative to the wall (202, 204, 220, 222) from which it extends.

12. An aerofoil (200) as claimed in claim 11, wherein
the engagement feature (232) comprises :
a neck region (236) which extends from the insert member (230);
and
a head region (238) which extends from the neck region (236);
the head region (238) being wider than the neck region (236)
such that the head region (238) and neck region (236) form a
re-entrant feature for engagement with the aerofoil wall (202,

204, 220, 222).

13. An aerofoil (200) as claimed in any one of claims 6 to 12, wherein

the insert member (230) defines a flow aperture (240) which extends
from one side of the insert member (230) through to an opposite side

of the insert member (230).

14. An aerofoil (200) as claimed in any one of claims 6 to 12, wherein
the insert member (230) defines a first flow passage (250) which
extends through the insert member (230),
the insert member (230) first flow passage (250) being aligned with a
supply passage (252) in the wall(s) (202, 204, 220, 222) of the aerofoil

(200) from which the insert member (230) extends.

15  An aerofoil (200) as claimed in claim 14, wherein
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the supply passage (252) is provided in the third wall (220) and/or
fourth wall (222) of the aerofoil (200), and
the first flow passage (250) is in flow communication the supply

passage (252).

16. An aerofoil (200) as claimed in claim 14 or claim 15, wherein :
the insert member (230) comprises:
a middle wall section (254)
a first wing section (256), which extends from the middle wall
section (254);
the first flow passage (250) being provided in the first
wing section (256);
a second wing section (258), which extends from the middle
wall section (254) in a direction away from the first wing
section (256);
a second flow passage (260) being provided in the
second wing section (258);
the second flow passage (258) being in flow

communication with the supply passage (252).
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