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(54) A mounting arrangement of a gas turbine vane

(57) Appropriate location of components such as
vanes (1, 21, 31, 41, 51, 61, 71, 81, 91) in gas turbine
engines is important. These components are located be-
tween tangs (7, 27, 37, 47, 57, 67, 87, 97) held in inter-
ference engagement. There are four relatively rigid
mounting points constituted by the tangs (7, 27, 37, 47,
57,67, 87, 97) engaging respective opposed slots (8) in

a casing (3) or a mounting ring (2). Only three point lim-
itation with respect to displacement and rotation is ade-
quate so provision of a fourth locator causes unneces-
sary constraint. A relatively resilient or compliant locator
(37,47,57,67,87,97) means it is possible to reduce the
amount of constraint upon the component mounting
whilst the other locators (7, 27) are adequate for posi-
tioning of the component (1,21,31,41,51,61,71,81,91).
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Description

[0001] The present invention relates to mounting ar-
rangements and more particularly to mounting arrange-
ments utilised to secure vanes in a gas turbine engine.
[0002] It is a requirement in a large number of situa-
tions to provide a mounting whereby a component is re-
siliently fixed despite being subject to loads as a result
ofthermal cycling ormechanical pressures. Ideally, these
loads should be accommodated in the form of relative
slippage to avoid overstressing of the component.
[0003] Fig. 1 illustrates a typical prior mounting ar-
rangement of a vane 1 secured between an inner mount-
ing ring 2 and an outer casing 3. The vane 1 is secured
to an inner platform 4 and an outer platform 5 from which
a tang arm 6 extends to a tang 7 which is engaged in an
interference fit with a slot or groove 8 formed in the re-
spective ring 2 or casing 3. This engagement may be an
interference or close clearance fit. Although illustrated
with respect to a tang mounting arrangement it will be
appreciated that other mounting arrangements and fixing
mechanisms could be used. The vane 1 may typically be
formed from an organic matrix composite aerofoil mate-
rial. The vane 1 may be held in place in a bypass, fan or
compressor module of a gas turbine engine. Alternative-
ly, the vane 1 could be formed from relatively high tem-
perature materials which would allow operation in the
turbine stages of a gas turbine engine.

[0004] ThearrangementdepictedinFig. 1 asindicated
is typically used to anchor a vane in place in forward and
rearward positions through insertion of tangs into circum-
ferential slots in the casing 3 and inner ring 2. In such
circumstances as can be seen there is a four point fixing
arrangement constituted by the respective tangs 7 in the
slots or grooves. There is a semi freedom for the respec-
tive tang 7 to slip, subject to any clearance gap and any
interference friction within their respective slot or groove
8 in order to provide a mechanism for damping any vi-
bration in the vane which may be induced by periodic
variations in gas stream flow, such as due to blading, or
structural vibrations transmitted through the inner ring 2
or casing 3. It will also be understood that the tang 7 may
also provide a gas seal when required.

[0005] A particular problem relates to the fact that four-
point fixing with the arrangement as depicted in Fig. 1
can cause over-constraintupon the vane 1. Itis accepted
that a structure needs three distinct displacement and
three distinct rotation constraints in order to provide po-
sitional retention. In practice, there are also design clear-
ances and thermal growth effects, etc., to consider, but
it is broadly accepted that a fourth tang is largely redun-
dant and, as indicated, provides over-constraint. In such
situations vibration, thermal growth or direct loading of
the component, that is to say the vane 1, can result in
stress or strain distributions which give rise to constraint
forces at the respective fixing points. With four fixing
points these constraint forces are accentuated.

[0006] Fig. 2 illustrates a typical prior mounting ar-
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rangement whereby a vane 21 has a platform 11 which
is secured to a tang element 27 by an adhesive layer 12.
Such an arrangement is relatively easy to manufacture
whereby the vane 21 and platform 11 can be formed and
secured through the adhesive 12 to an appropriately
shaped tang element member 27 with limited machining
and other manufacturing processes necessary. Unfortu-
nately, the constraint forces tend to limit the load potential
of the arrangement as depicted in Fig. 1. It will be under-
stood that the bonding provided by the adhesive layer 12
between the element 27 and platform 11 may be subject
to straining forces or potentially more importantly the ar-
ea, known as the tang arm, connecting the tang end of
the element 27 with the remainder of that element will be
subject to such loading. In such circumstances there is
a possibility of peel failure between the element 27 about
the adhesive layer 12, or failure of the tang arm.

[0007] Inaccordance with afirstaspect of the invention
there is provided a mounting arrangement for a vane for
a gas turbine engine, the arrangement comprising four
resilient locators arranged in use to substantially retain
the component in position, the arrangement character-
ised in that one of the resilient locators is more resilient
than the other locators so that this more resilient locator
does not constrain the position of the arrangement and
introduce distortion.

[0008] Preferably, the locators are tangs laterally ex-
tending from the component in order to provide location,
and are secured in respective slots. The tangs may allow
a degree of relative sliding movement.

[0009] The locators may be interference locators. The
locators may be clearance locators giving space for ther-
mal growth.

[0010] Preferably, the locators are arranged in pairs,
the locators of each pair being laterally opposed to each
other.

[0011] In a particular embodiment of the invention, the
more resilient locator may comprise a narrower section
segment for reduced interference clearance compared
to the other locators within the arrangement.

[0012] In a second particular embodiment, the more
resilient locator may comprise a locator portion having a
greater unsupported length in comparison to the other
locators whereby the locator portion has less resistance
to deflection.

[0013] In athird particular embodiment the more resil-
ient locator may be formed as a spring structure.
[0014] In a fourth particular embodiment the more re-
silient locator may incorporate cut-outs for increased rel-
ative flexibility compared to the other locators.

[0015] The more resilient locator may incorporate a
curved joint possessing varying resistance to deforma-
tion. In a particular preferred embodiment, the curved
joint may lead to a tang of a form as described above, in
the eleventh paragraph.

[0016] The more resilient locator may be formed from
a less rigid material than the other locators.

[0017] The other locators may provide three distinct



3 EP 1798 378 A1 4

displacement and three rotational constraints upon the
vane in use.

[0018] The mounting arrangement may be formed
from an organic matrix composite material.

[0019] In accordance with a second aspect of the in-
vention, an engine, incorporating a casing and a mount-
ing ring arranged to accommodate a vane therebetween
with locators to retain component position, is character-
ised in that one locator is relatively resilient compared to
the other locators to allow for load distortions imposed
upon the vane.

[0020] In a preferred embodiment of this aspect of the
invention the locators may comprise tangs arranged to
be accommodated within slots or grooves of the respec-
tive casing and/or mounting ring. Each slot or groove may
be circumferential about the respective casing or mount-
ing ring. Each locator may allow a degree of sliding rel-
ative to the respective casing or mounting ring.

[0021] Embodiments of the present invention will now
be described by way of example and with reference to
the accompanying drawings in which

Fig. 3is aschematic part front view of an interference
locator in accordance with an arrangement of the
present invention;

Fig. 4 is a schematic part front view of a second em-
bodiment of an interference locator in accordance
with the present invention;

Fig. 5 is a schematic part front view of a third inter-
ference locator in accordance with the present in-
vention;

Fig. 6 is a schematic part front view of a fourth inter-
ference locator in accordance with the present in-
vention;

Fig. 7 is a schematic part plan view of a fifth embod-
iment of an interference locator in accordance with
the present invention;

Fig. 8 is a schematic part front view of a sixth em-
bodiment of an interference locator in accordance
with the present invention; and

Fig. 9 is a schematic part front view of a seventh
embodiment of an interference locatorin accordance
with the present invention.

[0022] In order to optimise a mounting arrangement
utilised for such components as guide vanes within a gas
turbine engine, it is important to ensure good positional
location as well as adaptability for varying loads created
by vibration or blading upon those components. Clearly,
it is possible to provide mountings which include deform-
able or suspensive features to allow for load deforma-
tions as a result of vibration. Such suspensive arrange-
ments all tend to be on one end or side of the mounting
arrangement and so necessitate a compromise with re-
spect to positional location.

[0023] Asindicatedabove, itis generally accepted that
three points of location in order to provide displacement
positioning and rotational resistance are adequate for
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component location within a housing. Any further locator
significantly constrains the component such that vibra-
tional or other loadings can present significant stresses
and strains upon the component leading to cracking and
other failure.

[0024] Captive type locators in the form of an entrant
member, such as tangs, held within opposed grooves
are well known and depend upon interference for loca-
tion. Thus, with respect to gas turbine engines it is known
to provide mountings for a guide vane whereby platforms
at either end are associated with tang members which
extend into slots or grooves in respective mounting rings
and outer casings (see Fig. 1). Inherently there is a de-
gree of pinch such that although there may be an inter-
ference location between the tangs and the slots or
grooves under load slide it is possible. Nevertheless,
clearly by providing opposed tangs on either side of the
platform the result is that there are four associated loca-
tors, that is to say the tangs presenting constraint upon
the vane and its platform in generally opposed pairs.
However, all that is required is three locators to ensure
vane component position. It will be appreciated that there
are also possible requirements with respect to friction
damping and gas sealing, but nevertheless over-con-
straintleads to limitations upon mechanical performance.
[0025] In view of the above, within the constraints of
achieving adequate and secure location in accordance
with the present invention one of the locators is config-
ured as aresilientlocator. Thus, itis configured to provide
areduced or relatively lower interference or other fixation
of location in comparison with the other locators. In such
circumstances in the example given in Fig. 1, one of the
four fixing points, that is to say one of the tangs extending
into the mounting ring or casing slot, is rendered more
compliant by being resilient. Normally in the example giv-
en, as the inner platform of the vane is generally much
smaller than the outer itis likely that one its inner locators
will be chosen as that which is more resilient and com-
pliantunder loading. Generally, the stiffness of the region
between the vane platform and the locator is reduced so
that this particular locator is more compliant. As indicat-
ed, generally tangs will enter slots in order to provide the
locator fixings and so it is one of these tangs which will
be rendered more compliant. There are a number of ap-
proaches as outlined by the embodiments below with re-
specttoachievingthis resilient compliance in comparison
with the other locators providing three point location of a
component such as a vane in accordance with the
present invention.

[0026] In accordance with a first embodiment of the
invention as depicted in Fig. 3, a tang 37 as a more com-
pliant locator will be arranged to have a thinner cross-
section and so beam stiffness in comparison with the
other more rigidly secured locator tangs utilised for po-
sitioning a vane 31. A platform 32 of the vane 31 is se-
cured to a tang member 33 through an adhesive layer
34 in a conventional manner. However, the tang member
33 as shown has one tang 37 which is of a narrower
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cross-section in comparison with other tang locators (not
shown). Thus, the member 33 generally thickens at a
portion 35 away from the compliant or resilient locator
tang 37 in order to provide the thicker locator tangs (not
shown) which are engaged with typically slots or grooves
as described previously with regard to Fig. 1 in order to
provide location of the component vane 31 in use. It is
known that beam stiffness is proportional to thickness in
aratio of the power of three so a relatively small reduction
in the thickness of the resilient locator tang 37 provides
a relatively high variation in the compliance or resilience
of the tang 37 in comparison with other locators (not
shown). Thus, the minimum number of locators are uti-
lised in order to ensure component vane 31 position and
so limit constraint upon that component 31 with respect
to accommodating vibration or other loading upon the
component vane 31 which may cause premature failure
or mechanical ageing particularly about junctions be-
tween the vane 31 and the platform 32/tang member 33.
[0027] As indicated previously, generally the locators
utilised for locating a component vane 31 may be of an
interference type where the tangs enter slots or grooves
such that there is a close clearance fit between the en-
trant tang and the slot or groove. By the embodiment
depicted in Fig. 3, the resilient locator tang 37 has a nar-
rower cross-section and therefore the ability of the tang
37 to deform in compliance with loadings is enhanced in
comparison with the other locators such that there are
only three robust and substantially rigid locators. Thus,
best location of the vane component 31 is achieved with
adequate surety with respect to position, but with a lim-
itation with respect to constriction which may result in
stresses and strains being applied to the arrangement
due to the more compliant nature of the resilient locator
tang 37.

[0028] Fig. 4 illustrates a second embodiment of a lo-
cator in accordance with the present invention in which
a tang 47 is presented relative to a component vane 41
by attachment to a platform 42 through an adhesive layer
44. Generally, the locator tang 47 is secured to a tang
member 43 which is then secured to the platform 42
through the adhesive 44. In order to create relative com-
pliance with respect to the tang 47 in comparison with
other locators (not shown) the tang 47 is secured with a
greater unsupported length than with previous tangs (see
Figs. 1 to 3). In such circumstances, a tang arm 45 ex-
tends with a longer and more oblique angle to present
the tang 47. In such circumstances the tang 47 may be
deflected for compliance in the directions of arrowheads
46 under load deformation.

[0029] Asdescribed previously,inamountingarrange-
ment similar to that depicted in Fig. 1, three of the locators
may be of a conventional tang within a slot groove, whilst
a fourth resilient locator may be as depicted in Fig. 4 to
allow adjustments as a result of vibrational and other
loadings presented upon the componentvane 41. Insuch
circumstances the component vane 41 is appropriately
located and positioned with the rigid three point locator
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requirements as described previously with the fourth lo-
cator provided by the resilient arrangement of a cantilev-
ered tang arm 45 depicted in Fig. 4 which has a greater
unsupported length and therefore susceptibility to defor-
mation and so is less rigid for the purposes of engage-
ment for location.

[0030] The arrangement depicted in Fig. 4 may also
allow the spacing between the vane 41 and any neigh-
bouring vanes or blades within a gas turbine engine to
be reduced, and so axial length with regard to the engine.
However, it will be understood that the opposing locator
as indicated previously will generally be of the more ro-
bust rigid interference type necessary to provide three
point positioning of the component vane 41. The outer
casing provides a greater potential for such close spacing
of the vanes, whereas with regard to the inner mounting
ring of a much smaller circumference, such close asso-
ciation with adequate mounting of the vane may be more
difficult. Essentially, via the unsupported tang arm 45, it
is possible for that tang 47 to engage its slot in a more
staggered configuration, with the next upstream normal
locator then allowed to impinge to a far greater extent
upon the rear side of the platform 42 than with previous
arrangements. Such staggering allows a consequent
closer spacing between the vane component 41 and that
of an adjacent blade or vane stage (not shown) in a gas
turbine engine.

[0031] It will be understood from the above that a prin-
cipal objective with respect to the present invention is to
provide resilience or compliance with regard to the one
locator in comparison with the other locators for the com-
ponent in the arrangement. Fig. 5 illustrates a further
manner by which such compliance can be achieved.
Thus, a vane component 51 has a platform 52 secured
to a tang member 53 by an adhesive layer 54. The tang
member 53 creates a tang arm 55 which has a relatively
soft spring nature through creating a folded back Z or S
configuration in order that a tang 57 is presented in use
to a slot or groove as described previously with respect
to Fig. 1. In such circumstances, the tang locator 57 can
be more readily displaced in the direction of arrowheads
56 than other locators as described previously of a con-
ventional nature for presentation and location of the com-
ponent vane 51. Creation of the spring configuration in
the tang arm 55 introduces a significant manufacturing
step in provision of the tang member 53. However, as
described previously, these tang members 33, 43, 53
and subsequenttang members described below are gen-
erally formed separately and secured to the platforms 52
through the adhesive layers as described. In such cir-
cumstances, forming the tang members 53 can be more
readily achieved than through casting as part of the vane
component 51/platform 52 combination.

[0032] It will be understood by varying the thickness
of the tang arm 55 that the degree of spring provided and
therefore resilience/compliance provided in the tang 57
can be adjusted as required for operational performance
in use. Similarly, the relative positioning of the tang arm
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55 may be adjusted through the final section 58 in terms
of angle and length to again adjust the compliance of the
tang 57 in its receptive slot or groove.

[0033] As indicated above, generally there may also
be a requirement with respect to locators to create some
form of gas seal either separately or in association with
other assemblies. However, where such sealing is not a
requirement, the necessary resilience or compliance in
the resilient locator can be achieved through provision
of cut out windows in a tang arm. Fig. 6 illustrates a vane
component 61 secured upon a platform 62 via an adhe-
sive layer to a tang member 63. A tang arm 65 is incor-
porated in the tang member 63 between the part secured
through the adhesive 64 and an entrant locator tang 67
which in use is located within a slot or groove. The tang
arm 65 incorporates cut-out windows 68 which render
the tang 67 more compliant to allow deformations in the
direction of arrowheads 66 in use within the slot accom-
modating the tang 67. Thus, as indicated previously, the
component vane 61 can be adequately located by three
other relatively rigid locators in accordance with conven-
tional three point displacement and rotation resistance,
whilst by means of a locator as depicted in Fig. 6, no
further constriction is placed upon adjustment of the
mounting arrangement in order to accommodate load-
ings upon the component vane 61 as a result of vibration
or blading, etc. It will be appreciated that the windows 68
will generally be distributed to achieve the desired en-
hanced flexibility for compliance and resilience in com-
parison with the other more rigid locators (not shown).
Furthermore, the windows 68 may as indicated simply
be of an rectangular shape or themselves be machined,
particularly in relation to orientation or shape, to facilitate
deformation either symmetrically or asymmetrically as
required for best resilience and compliance response in
use. Although the windows can be a variety of shapes
normally the geometry would be chosen to avoid corners,
as these would be stress raisers.

[0034] Ascanbe seeninthe previous figures, normally
a componentis secured upon a platform and this platform
is then secured to a locator or locators as appropriate.
In such circumstances, loads are transferred through the
platform to the respective locators, typically as depicted
locator tangs entering slots or grooves in respective cas-
ing or mounting rings. In a sixth embodiment of the
presentinvention, the platform may be arranged whereby
the vane component is variably secured across the plat-
form. Thus, the joint to secure the vane to the platform
is wavy with respect to its resilience as a locator. In such
circumstances effectively a further locator is provided in
the form of a joint across the platform. By creation of a
specifically configured curved joint for securing the vane
across the platform, it will be understood that this locator
in terms of the joint will be rendered more complaint than
the tangs entering their slots or grooves. In such circum-
stances, the curved joint for locating the vane may min-
imise peel loading upon the joint between the vane com-
ponent and the platform under given load conditions
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whilst the other locators will continue to ensure appropri-
ate presentation of the vane component in use.

[0035] Fig. 7 illustrates this fifth embodiment of the
present invention. Thus, a vane component 71 is pre-
sented across the platform 72 and secured by a locator
depicted as a curved joint 73 between them. In such cir-
cumstances, the curved joint 73 will be determined to
optimise operational performance in order to balance any
over-constraint loads caused by conventional interfer-
ence tang locators in slot mounting arrangements under
particular loading conditions or excitation frequencies
presented to the vane 71. In such circumstances, it can
be considered that the joint 73 acts as a normal locator
for operational performance until such particular loading
conditions or excitation frequencies are presented to the
vane 71 whereupon due to the nature of the curve of the
joint, variable slippage occurs for the desired resilient
compliance as described previously to accommodate
such loadings.

[0036] Alternatively, region 72a could extend below re-
gion 72b, and form a tang arm as shown in Fig. 4, but
where the joint line is now curved.

[0037] Fig. 8 illustrates a sixth embodiment of the in-
vention. As in the previous embodiments, a vane com-
ponent 81 is secured upon a platform 82 via an adhesive
layer 84 to a tang member 83. A tang arm 85 is incorpo-
rated in the tang member 83 between the part secured
through the adhesive 84 and an entrant locator tang 87
which in use is located within a slot or groove. In this
embodiment, a step 89 is provided between the tang arm
85 and the part of the tang member 83 secured through
the adhesive 84. By suitable choice of the size of the step
89, and of the thickness of the tang arm 83 at that position,
the compliance of the tang arm 85 may be altered to
achieve the desired flexibility, as described for the pre-
vious embodiments. The presence of the step 89 may
also reduce the tendency for the adhesive bond between
the tang member 83 and the adhesive 84 to break at the
point where the two separate.

[0038] Fig. 9 shows afurther embodiment of the inven-
tion. This embodiment is generally similar to that shown
in Fig. 4, but the adhesive 94 terminates further along
the platform 92, away from the junction between the tang
member 93 and the tang arm 95. Because the adhesive
bond is over a shorter length of the tang arm 93, the
locator tang 97 will tend to have a higher flexibility than
an otherwise equivalent arrangement, for example as
shown in Fig. 4. Also, as in the previous embodiment,
this configuration may reduce the tendency for the ad-
hesive bond between the tang member 83 and the ad-
hesive 84 to break at the point where the two separate.
[0039] In addition to the embodiments described
above, it will be appreciated that in a further alternative
embodiment or refinement, either achieved separately
or as a cumulative modification with respect to these em-
bodiments, the resilient locator for the component may
be simply formed from a material having a different, that
is to say less rigid, nature than the other locators utilised
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with respect to providing location and positioning of the
component in use. Thus, a tang arm or tang entrant in a
slot may be formed from a material having a lower
Young’s modulus than for the other locators, or where
the locators are formed from composite materials the out-
er layers of the composite may be formed from such lower
Young’s modulus materials in order to create a less rigid
effect and therefore compliance in accordance with the
present invention.

[0040] Normally, the locators in the form of tangs lo-
cated within slots in accordance with the present inven-
tion would be formed from organic matrix composites in
order to achieve the desired effects with respect to alter-
ing the compliance of one particular resilient locator in
comparison with the other locators. However, where suit-
able materials are available, it may be possible to utilise
metallic materials with an appropriate local thinning of
the locator in the form of a tang arm at the point where
it joins the platform such that the tang end is therefore
rendered more compliant in comparison with other loca-
tors in which there is no such localised thinning. Such
thinning may be achieved through creation of a rolled
sheet with a bulge in the roller to give a local pocket in
the eventually formed platform or alternatively such lo-
calised thinning may be achieved through masked chem-
ical etching. Furthermore, it may be possible to achieve
localised thinning of the platform around the periphery of
the component vane formed on the platform in order to
create again a suspensive spring effect.

Claims

1. A mounting arrangement for a vane for a gas turbine
engine, (31,41, 51,61, 71, 81, 91), the arrangement
comprising four resilient locators arranged in use to
substantially retain the component in position, the
arrangement characterised in that one of the resil-
ient locators (37, 47, 57, 67, 87, 97) is more resilient
than the other locators (7) so that this more resilient
locator (37, 47, 57, 67, 87, 97) does not constrain
the position of the arrangement and introduce dis-
tortion.

2. An arrangement as claimed in claim 1 wherein the
locators (7, 37,47, 57,67, 87, 97) are tangs laterally
extending from the component in order to provide
location.

3. An arrangement as claimed in claim 2 wherein the
tangs (7, 37, 47, 57, 67, 87, 97) are secured in re-
spective slots (8).

4. An arrangement as claimed in claim 2 or claim 3
wherein the tangs (7, 37, 47, 57, 67, 87, 97) allow a

degree of relative sliding movement.

5. An arrangement as claimed in any preceding claim
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10.

11.

12.

13.

14.

15.

16.

17.

wherein the locators are interference locators.

An arrangement as claimed in any preceding claim
wherein the locators are clearance locators giving
space for thermal growth.

An arrangement as claimed in any preceding claim
wherein the locators are arranged in pairs, the loca-
tors of each pair being laterally opposed to each oth-
er.

An arrangement as claimed in any preceding claim
wherein the more resilient locator (37) comprises a
narrower section segment for reduced interference
clearance compared to the other locators (7) within
the arrangement.

An arrangement as claimed in any of claims 1 to 7
wherein the more resilient locator comprises a loca-
tor portion (45, 47) having a greater unsupported
length in comparison to the other locators (7) where-
by the locator portion (45, 47) has less resistance to
deflection.

An arrangement as claimed in any of claims 1 to 7
wherein the more resilient locator (57) is formed as
a spring structure.

An arrangement as claimed in any of claims 1 to 7
wherein the more resilient locator (67) incorporates
cut-outs (68) for increased relative flexibility com-
pared to the other locators (7).

An arrangement as claimed in any of claims 1 to 7
wherein the more resilient locator incorporates a
curved joint (73) possessing varying resistance to
deformation.

An arrangement as claimed in claim 12 wherein the
curved joint (73) leads to a tang of a form as claimed
in claim 8.

An arrangement as claimed in any preceding claim
wherein the more resilient locator is formed from a
less rigid material than the other locators.

An arrangement as claimed in any preceding claim
wherein the other locators (7) provide three distinct
displacement and three rotational constraints upon
the vane in use.

An arrangement as claimed in any preceding claim
wherein the mounting arrangement is formed from
an organic matrix composite material.

A mounting arrangement for a vane for a gas turbine
engine substantially as described in this specifica-
tion, with reference to and as shown in any of Figures
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19.

20.

21,
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3 to 9 of the accompanying drawings.

An engine incorporating a casing (3) and a mounting
ring (2) arranged to accommodate a vane (1) there-
between with locators (7, 27, 37, 47, 57, 67, 87, 97)
to retain component position; the engine character-
ised in that one locator (37, 47, 57, 67, 87, 97) is
relatively resilient compared to the other locators to
allow for load distortions imposed upon the vane (1).

An engine as claimed in claim 18 wherein the loca-
tors (7, 27, 37, 47, 57, 67, 87, 97) comprise tangs
arranged to be accommodated within slots or
grooves (8) of the respective casing (3) and/or
mounting ring (2).

An engine as claimed in claim 19 wherein each slot
or groove (8) is circumferential about the respective
casing (3) or mounting ring (2).

An engine as claimed in any of claims 18 to 20 where-
in each locator (7, 27, 37, 47, 57, 67, 87, 97) allows
a degree of sliding relative to the respective casing
(3) or mounting ring (2).
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