. rupture of the base and/or vane. The neta

VEDGE REPAI R OF MECHANI CALLY RETAI NED VANES BACKGROUND OF THE

INVENTION (1) Field of the Invention [0001] The present invention
“relates a nethod for replacing outer bases for vane assenblies with

nechanlcally ret ai ned vanes and a turbine engine conponent resulting
fromthe nethod. (2) Prior Art [0002] As shown in FIGS. 1 and 2,  an
outl et guide vane assenbly 10 used in gas turbine engines has an

i nner conposite basgpk: aBRga2R OHLEICHARTERELY &S erbivifgd positions
a conposite vane airfoil 16 during service. The assenbly s bolted to
the inner diameter of a cylindrical netal case (not shown) by three
bol ts extending thru the cagex@rshnt@rovLer 1IRARErIokNe | nner base is
bonded to the vane airfoil and is |nseparab}e mﬁﬁﬁout destroying the
i nner badéd!) Theldwlerthsadaventieime end interface lncorporates

“mechani ¢ oobgge%wpr&@@ﬁ@ #henvang eoth AR iy m&%&gg #ﬁsgyﬁﬁé

cavity 2 he outer base 14 pinches. The vane al
bonded t ®u&RH heerarfictalvaper asaemield-dsy Wi b m&ﬁhﬁnﬂﬂﬂiéy Th@axnﬁﬂJWﬁnes
that the yang g2-eannalfhakl chhsouah &qu ?ﬁ?g 14 ?:ngfne cﬁ“ al

I c case (not shown
prevents novenent of the flared vane end 18 in the outboard
directiong,[ 8093} Ahe mechanical retention feature prevents

'-|nstallat|on of replacenent outer base detail w thout conplete

renmoval d@02&plAgcehert bl EIRS .| ﬁnéndbés@mﬁgubéghug@&dﬁnWﬂm@rashgmbly
i nner base, ;004 Llﬂgxoaw] a4 %ﬁen@n&gﬂesl%a%ag a. rgnéwc%&hggs&fe& Wi iched

vane cavity 20. e outer ase 1S eature " nost prone to

inpact am@df Rexeiter dwrpgeias haseddl thet Pawiisicrde acennpdsilgedrane

obj ect s e sban £8Sarl1nGX YeBvi BECOR BELYn I NS € Kot 1BaNEE % M1y

' mproved dlametex of a cylindrical metal case {not shown) by three bolts
extending thru the case and the outer base. The inner base is
bonded to the vane airfoil and is inseparable without destroying
the inner base. The outer base to vane end interface
1ncorporates mechanical retention where the vane end 18 is
flared and the vane cavity 20 in the outer base 14 pinches. The
vane alrf01l is both bonded to and mechanically retalned by the
outer base. The result is that the vane 22 cannot £all through -
the base. 14 without material rupture of the base and/or wvane.
The metallic case {(not shown)'prevents movement of the flafed
vane end 18 in the outboard direction.
[0003] The mechanical retention feauure prevents 1nstallat10n of
replacement outer base detail without complete removal and
replaéement of the inner base 12 because neither the inner baée;
nor the flared vane end 18 can fit through the pinched vane
cavity 20. _ l_
[0004] The outer base is the feature most prone to impacﬁ and

flexural damage as a result of fan blade centrifuged objects. and

fan case flexure. Acccrdingly, there is a need for an improvéd

1



1 nethod for replacing danmaged outer bases for the mechanically
retai ned vane assenblies. SUMVARY OF THE | NVENTI ON [ 0005] In
accordance wi-th the present invention, there is provided a nethod for
repairing or replacing a nechanically retained vane. The nethod.
‘broadly conprises the steps of formng an cavity in a support
structure oversized sufficiently to insert the flared end of a vane

t hrough %@%b@&efét%&Qﬂ%ﬁ!h?ydamﬂﬁiﬁkkkeg Medoes hetweene. Ling skaseyand
vane end fromthe - opposife si f the outer base; pulling vane end -

and wedgégtpdne@stangyassstethes oversi zed vane cavity, Ieaving
sufficient space for application of bondi ng adhesive. [0006] "Further,
in accordance with the present invention, there is provided a turblne

engi ne conmponent conpri si ng X"Ya&BBor¥ %@?G%WENEIO%.caV|ty W t hin the

Support gobusi U, adbot&ifde AALALAE Obtestitl 2GeNAMIN] 3R rENYs
positioned within the cavity, and neans positioned within the cavity

for mech@FPF&PEY 7 dtefibedngor hEeRACFIGN PRerR13EASt 2oRechRRIFRYLY

surface WekhiRed hearfVirh¥. mEQQQcZ]blgaI"dQP d&hgt s Ok nene Lt ¥EL s re2Rak Ay
of nmechanically- retained vanes, as well as other objects and

advant ag@8 SEVERYa 2 FePePst sHIctaref sreRsiaed e tfarienrhy tdet ai | ed
descri pt Il%eeedtﬁé]eﬂ%aweaanga Glfaal\@ RYSoMAEGIdN Sk 1 £ &4 eéaaﬂfgg

nuneral s depict |ike elenments. F DESCRI PTI ON OF THE

installing wedges between the base and vane end from the
opposite side of the outer base; pulling vane end and wedges to
rest against the oversized vane cavity, leaving sufficient space
for application of bonding adhesive.
[0006] Further, in accordance with the present invention, there
is provided a turbine englne component comprising a support
structure, a cavity within the support structure, at least one
airfoil surface having an end positioned within the cavity, and
means pcsitioned_withinAthe cavity for mechaﬂically retaining

| the end of the at least one airfeoil surface within the cavity.
[0007] Othex details of the wedge repalr of mechanically 2
retained wvanes, as.well as otherlobjécts aﬁd advantages
‘attendant thereto, are set forth in the following detailed
description and the accompanying.drawings wherein .like ‘reference

nunerals depict like elements.

‘BRIEF DESCRIPTION OF TﬁE D]E_{AWINGS
[0008] FIG. 1 is a perspective view of an outlet guide vane
assenbly used in a gas turbine engine; _ '
[0009] FIG. 2 is a sectional view of a prioxr art mechanical
refention systémrfor positioning airfoil surfaces of a vane used

in the outlet guide vane of FIG. 1; and



[0008] FIG 1 is a perspective view of an outlet guide vane assenbly
used in a gas turbine engine; [0009] FIG 2 is a sectional view of a
prior art nechanical retention systemfor positioning airfoil
surfaces of a vane used in the outlet guide vane of FIG 1; and
[0010] FIG 3 is a sectional view of a mechanical retention system
for positioning airfoil surfaces of a vane used in the outlet guide
vane of HloG1ol iftcacsoldance Wibhathe: df exent Lkl §§'$<t£l.n retention

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT(S) [0011] Referring
now to FISESEEN fprmesisiondta alviHarizbrcetehtd gangyysedn frorthe
posi ti onia@ 18kl §@ide SHnkacesret, al‘&%“%cb@r&aﬁé’é hiing €AYl PresPONent
such as an outl et guide vane assenbly [ 0012] The nechani ca

retenti oi"¥p8tént conpri ses an oversi zed plnched cavity 50 machi ned or
nol ded into a curved support structure 52 of a turbine engine

conponent 10, such as the outer conposite base 14 of an outl et QU|de
vane. The cavi t PEBEFDPEFGBLYTHAS & JEEWBRE BERRED) AYBSBINFNTS)

conver ge [forog_g%t fp{%fgyﬂ)ﬁér&v@%@ F28. 08 tHe SURROLE % rHGWLE 58,0 the

i nboard ed the support structure 52. The cavity 50 i s sized
so that & Ie&Fé@IneﬁtFtFB'l 6Prapvah%lcai11ﬂ1goPllrfétzlhegﬂllf@ceﬁs@élaécﬂrtehﬂcugh

the pinchedpend Qﬁgrﬂ?c%ﬂﬁbh¥né u&@ thcéﬁtIéﬁ vﬁﬁbtig%%Fbly

OppOSI te direction my be” mal nt a| ned y a case vva not sho
[0013] THE0Rd ﬂ@eome@h@nme reprepn§lencatemiceRbai s¢re 2oy eveirsbred

cavity 5 :.%%h@é L9, NQSishl QAchDERi 4 %'mé&rm@e?sa Q%r%ee 5095 rd he

vane airfoil g%e vane end 18 is flared so as to have a1$|rs
Cross- se@ttirb‘ﬁ‘é'rlr@ll e én taIbans a%ftgiltnet BenpeRYHarkd e yeh 58s dite guter

second CrQRgsoseetipnal ﬂ$ %§n§h08ugﬁaﬁgh§8§“$aﬁ@ethﬂP%§59t§QQ? 60. The

second dinension d2 is |l ess than the rst dinension dl and there is
a transi HirefesrbinidenedsebEphbenc4 R@dobtbdateh armvierbsaftoreddes. The

over si zed,ga¥hLy éﬂ;é %s%@v'cﬁ@dsw&ta sféwseéf&%zDJtoa@h@Cg@&o&ﬁe edge

outer edge 58 and wit di mensi on D2 adj acent the inner
is greateéd Pﬁaﬁh%o'i‘-lfpﬂyztaﬁaréitub’z 9% Greateyitha? d2. shzed ~°rce§:l!iﬂatt a -

, there is @,space @QhéJ%th‘%eE}aﬂeSéPffd/ﬂ' '225ﬁa9rbe'56u{%ft R84 CaYtdgrPnand
. a side wall 68 0? | ared end 18.
: pinched end of the cavity 50. Mechanical retentlon in the

opposite direction may be maintained by a case wall (not shown) .
- 00131 The end 18 of the vane 22 is located within the oversized
cavity 50 so as to p051t10n the airfoil surfaces 62 and 64 of
‘the vane airfoil 22. The vane end 18 is flared so as to have a
first cross-sectional dimension dl adjacent the outboard edge 58
and a second Cross- sectional dlmen81on dz> adjacent the inboard
aedge 60. The second dimension d; is less than the first dimension
d; and there is a transition of thickness between the outboard
and inboard edges. The oversizedrcavity”SO is provided with a
diménsion D1 adjacent the outer edge 58 and with a diménsion Dy
adjacent the inner edge 60. D1 is greater than both bz and d;. Da-
is greater than d;. As a result, there is a space 66 between a
_side wall 54 or 56 of the cavity 50 and a side wall 68 of.the -
flared end 18. '



[0014] The vane end 18 is inserted through the inboard opening of the
cavity (Dinmension D2). In order to retain the end 18 in place, a
wedge detail 70 is inserted into the space 66. The wedge detail 70 is
installed fromthe large end of the cavity 50. The wedge detail 70
may be contoured to occupy the space 66 which is the difference

bet ween the oversize of the cavity 50 and the flared vane end 18. The
wedge detmioha70 ket grablyy has 1ts\’\@n§ég@ed’\@c|h|r%u§g a4 7r143c}@(‘i'dcgpen1&;

-conver ge fromthe outer end 76 to the inner en . In a preferre
embodi meft het Faviires@imepaventFon, Iphéré?eetwqt@lvzthﬁderm okt a

taper angi@ca,id ddfyd aRgeief 78 4 degreesst tnth Andegpees £6: afHow
adaptation of the repair for tﬁétm erance variations in the vane

end, or &GCEF BasE 1 Tife iRedpetabiad Ifrem FaS krrgcormedof bhe ammyity

sui t abl e gt eRé a&ed@@mﬂaﬂ ithe ey ,beb%nwu@ecprﬁ %&ﬁgyeﬂit)&déﬂa%t 66l 1
is fabricated fromthe sane material as the outer base. For exarrple
the wedgdhdehai® e fHyf fs&enee nert fasdmthenevemeliZd (ofc that exvHly $4ch

as pol yurelhane, £ fa i gl per Eﬁa@mceﬂhegbaagefa@@aﬂr Q"OnFQéf@flably has
engi neering conposite nol di ng_conpound suCh as th erial sol

under t h&¥er 88€e il 3 YEERDA Y4 g ichy canpergeticm whgeosteh engl t7ﬁet°
material 3@l dnpofednd e .t fads PadE e FEEMb@MS]L I0F anar gEeLdRd
enbodi ment of the present invention, the support structure 52, the
wedge det@VERRHON arfdie tfé oganel bhd 2 Grsr d4bBOHL e dli@AFCcaPIYe ahdn the
adhesi Velyungecyted. o Ayradiess Ve, € kbl 8o Wil RBaBRSe: o HYe taRd
wedge materials _known in _the art ‘'may be used to adhesively secure
these el éfPALE fofciHertolPOn26§ Y%Fl(f’rtdé’ﬁstbnr@}ﬁal‘%an@r SREp| BF CHHPT
outer baggsin @hé%&icﬂﬁ RRYENe76 HMPMRNEcrhbE PME! Sin §e§u§@é{bie/ 50 is
first machined or forned in a support structure 52 of the turbine
engi ne camseneal Wrpwmipa fthgr agterPtignop RroEgIrerh epbotipent it is
posi ti on%b%aatéutmrp\e%sgaﬁg R %159s A adhes waspatgsdal in a
suitabl.e formnmay -be applied to the walls of the flared end 18 of
the vane S¥A8Pi8: Eie Wasldes dsBashd’ G@avThe &eFead VigoRateRPaimelldrso
be appl i edtkeihhesydd | £21908ctHaifd, tah%ﬂﬁﬁdﬂ&ﬁﬁtr@'n'cem 1J£@rﬁ%fefrer
t he wedge detail 70°'is |nstal led fromthe | arge end of %e cavity 50
As a resueinfppeedeiibticcal ng et @IV et RatdiaS rwsand ﬁﬁchh@ the
original pf4ebiBe SN N OMRRBERtadd Hatel 810X ethyifent her Lhe support
structure 52, the vane end 18 or the wedge detail 70 nust rupture for
the vane RotyetBesinisie FAbeast H#“%)J@ﬂiietrﬁé b&s&d smder] (he7Fr@he WMt he
advant ageg,r@l. t he present .invention is that the nmechanical retention
i's maintained, but conptete di sassenblé of the vane and inner bases

is not rdd8iPdd InThi prafeeved fabodéBaebl ddle RyeanRT | Hspratdoan the

requi’ rerregmbgowgemctdﬁw ggat | tH@ wadechpbeal 7cﬁmrantd wAddihhonald Ve
for vane assenblies with nore than one,vane airfoil, the relative

posi ti onia¥§ &Pt areehans qrailit anAerPNRAIVRAYI ARGITIhs @01 ARREFITog t he

assenbl y &&Bﬁ%éﬁl@%ﬂ?%‘ B sk her SRP QiU Rk hye fxﬁ%[téﬂ%‘irsr @Bbwn in the
posi tioni Ig:yof the vanes in the finished assenbly. [0018 e the

ret enti oty pE¥nPBIuIHE Gy égéﬁﬁlV?llvlﬁérﬂei%ehége%éiLWISI %@ﬂe%ﬁe%el ng

used in Cqbw%qtlﬂﬁoweg therfasit ieni-g1 Hfe ald Rk rSHEERCHS Ohu¥BNES
in an outlet guide vane, it should be reco%nl zed that the retention -

Syst em c QMg "BeCOBRRNSTH: otther OV RFBiFRs EigiAE ebnpbriddes machired ign
surfaces Qfrphbadesa Mgor 3Rduet e Jadiraknel 6% engine component

10. The flared end 18 of a vane 22 is then pOSlthI’led within the
oversized cavity 50. ‘An adhes:.ve material in a suitable form may

‘be applied to the walls of the flared end 18 of the vane and to
) -



CLAIMS: 1. A nethod for repairing or replacing a nmechanically

retai ned vane (22) conprising the steps of formng a pinched
oversized 5 cavity (50)having a pinched end and a large and in a
support structure (52), inserting a flared end (18) ofa vane (22)
into -said oversized cavity through said pinched end so that a first
si de' wal | of said flared and (18) of said vane (22) abuts-a first

interior §§)5c9fa %ﬁ'sg Cayd el ), agagtéxﬁaef % ?hgs 30 1l 6°8)
of iaid f d end IB sal d vane-( f I'S space fom a second
interior twalthe(wl%fnsamd FAvPE NS Oepdhe detpidlcd O 66)1§raﬂﬂteims@ht-‘i ng
means (7Qkqb@r sBBCANECalsl YnLel el e ahﬂefiﬂﬁ 50 €1 Ble Havilyd
vane (20) into sald oversized cavity hrou sal d | | arge en

sai d ‘caviitly 65091 sesuliat tysi memrwmlcapt.eet@@rmwtnwaﬁspw@nrabm S

sal d secand Luterher Akl (Sdhogle SAkEHL Lo 8 Sad: SECOpL i ne

(68) of sald are od according to alm1
wher ei n saiPgorbr pf riep8irep 220 tbﬁp‘r&@e@nﬁoimm thec aeidoyg €565 1 h i ng a

| ar ger dln[a% ;:Qgt@a)fo%d/ dephadMe it fgzgg %ﬁ%}ea‘)fth%%b hS&PeO%fg

st ruct ur smal i mensi on cent an-fnnéer e
(60) of <&i-d support structurel(52)..

[0017] One of the advantages of the present invention 1s that
the mechanical retention is maintained, but complete disassembly
of the vane and inner bases is not required. This allows for
reduced tooling and inspection requirements without degradation.
. of technical merit. Additionally, for vane assemblies with more
than orne vane airfoii, the relative positioning.of vanes is
maintained by the iﬁner base simplifying the asseﬁbly process
and reducing the opportunity for incorrect positioning of the
vanes in the finished assembly. ' '
[0018]1 While the retention system of the present invention has
been described as being used in connectidn with the positioning
of airfoil surfaces_of vanes in an outlet guide wvane, it shpuid“
be recognized that the retention system could be used in other-
turbine engine components to position surfaces of blades, vanes,

and other radial elements.



23 3. The nmethod according to claim2, wherein said inserting step
comprises installing a wedge detail (70) between said second wall
(54) of said cavity (50) and said second wall (68) of said. flared
end (18) of said vane (22). 30 4. The method according to claim 3,

- wherein said installing step conprises installing said wedge detai’
A_(70) into said |arger end of said cavity (50) having said |arger
dimension (D1). 5. The method of any preceding claiim further
conprising applying an adhesive to walls (54, 56) of said cavity
(50), walls (68) of said flared end (18), and walls of said
mechanical' 5 retention nmeans so as to secure said flared end (18) of
sai d vane (22) and said nechanical retention neans (70) to said side
wal I s (54, 56) of said cavity (50) and said support structure (52).
10 6. A turbi®h™ngi ne conponent conprising a support structure

- (52), a cavity (50) within said support structure (52) said cavity

(54), "an arr et “éﬁt‘*fﬂ%% 1288 of (abiat i 3 TRERRIss Y Fotneds t i n
said cavity (8069, 2&8hiam 81'%" d‘“EPE89’f [faming a pinched oversized
cav:.t:y {50) having a pinched end and a la.rga end in a support
st.rucr.ure (52), inserting a flared end {18) of a vane (22) inte
-said oversizad cavity through said pinched end so that a first
sida wall of said flared end (18) of said vana (22) abuts .a
first interior wall (56) of said cavity (50) and a second gige
10 wall (68) of said flared end (18) of said vane-(22) is spaced
from a second interior wall (54) of sald cavity (50) by a space
(66}, and inserting means {70} for mechanically ret:a.inind said
flared end (18) of said vane {20) into said oversized cavity
(50) through said large end of said cavity (50) so that said
15 mechanical retaining meahs (70) abuts said second interior wall
' (54) of said cavity and said second side {68) of said flarsd end
{19). :

2. Tha mathod according to claim 1, wherein said forming #tep

20 comprises forming a cavity (50) having a largsr dimension (D)
adjacent an outer edge (58) of sald support strupecture (52) and a
gmmller dimension (Da} adjncant an- inner edge {60) of said
suppor:t structurs (53] .

25 3. The method according to cil;aim 2, wharein said insarting step
comprises installing-a-wedge datail (70) between said second
wall (54) of said cavity (50) and said second wall (68)  of said-
flared end {18) of maid vane (22).

30 4. The method a'cco:..‘ding'co claim 3, wherein sgaid .instqll-ing step’
comprises installing said wedge detail (70} into said larger end
of said cavity (50) having said larger dimsnsion {Di).

6




15 a first side wall which abuts said first interior wall (56) and a
second side wall (68) which is spaced fromsaid second interior wall
(54) by a space (66) and nmeans (70). positioned within said cavity
(50) for nechanically retaining said end (18) of -said at |east one
-airfoil .surface within said cavity (50),y 20 sai d ‘nechani.cal
retaining means (70) being positioned in said space (66) and having a
first side wall (74) which abuts said second side wall (68) of said
flared end (18) and a second side wall (72) which abuts said second
interior wall (54). 25 7. The turbine engine conponent of claim ®6,
wherein said support structure (52) has an outer edge (58) and an
I nner edge (60) and slid cavity (50) has a |arger dinmension (D)
adj acent said outer edge (58) and a smaller dinmension MO adjacent
said inner edge (60) and said cavity (50) being larger than said
flared end 3@. {MsBhschod 81 Fhepterebimgecmig| rereapeapeisiag claim 6 or
'(770\)merel n sabslﬁasfmnammewmmtgr??% 68 M SA1 8y YBgige deral |

i ng .engine._co o} I N, sai
airfoil surface. Bt\lxe@ ?tgn SLJPdOEﬁ} smﬁﬁfe"‘?ﬂ &Fé’“f‘ﬁ%d
from - non- Smatra\‘-qqtéowg}q ap s to aacure gaid flared emd (18) of said

vane (22) and said mechanical retention means (70) to said side
walls 1{54, 56) of said ca.v.‘..ty (50) and said support structure

(52).

10 6. A r.m:'bine sngine component comprising a suppoere strﬁcﬁurq
(52}, a cavity (50) within said support sti:uctura (52) ssid
cavity (50) having a first interior wall (56) and a second
interior wall (54}, an airfoil surface having a Flared end (18)
pnsitioﬁed within said cavity (50), said flared end (18) having

15 a first side wall which abuts said #irst interior wall (56) and
a second gide wall {68) which is spaced frbm_ sald second |
interior wall (54) by a space (66) and means (70) positioned
within gaid cavity (50) for mechanically retaining said end (18}
of gald at least one airfoll surface within said cavity (50},

20 sgaid mechanical reraining means (70) being positioned in said
space (66) and having a first side wall (74) which abuts said
second side wall (68) of szaid flared end (18) and a second side

" wall (72) which abuts said second intericr wall (54).

2% 7. The turbine an_gine component of claim 6, wh&rain said support
Btructure (52) has an outer edge (58) and an inmer edge (60) and
sa’:i.d_ cavity (50) has a larger dimsnsion (D) gdjace_nt said outer
adge {58) and a smaller dimenaion (D) adiacent said inner edge
{60) and said cavity (50) being larger than said flared end

30 (18},



1.0. The turbine engine conponent of claim8 or 9, wherein said wedge
detail (70) is forned froma non-netallic material 10 selected from
the group consisting of pol yurethane, a high performance, gl ass fi ber
rei nforced engi neeri ng _conposite nolding conpound, . nylon, and a.

pol yetherim de material.- 11. The turbine engi né conponent of claim 8,
9 or 1Q, wherein 15 said wedge detail- (70) has an outer edge (76)t an
i nner edge (78), said first side wall" (74) connecting said outer edge
06) and said inner edge (78), and said second side wall (72) '
connecting said outer edge (.76) and said inner edge (78), and said
~first and second side walls. (74, 72) fornming a taper angle 20 (a) in
the range of from2.0 to 7,0 degrees. 12, The turbine engine
conponent of any of claime 6 to 11, further conprising an adhesive
mat eri al for §.0ib% mgrhdas cenpbydg eordetiant of Adin ¢ @ai7d WwHeasbdsend (18),

for joining saikkribal @dtLRAIng BeknkSlofRifdl & PP Asta Bl [4GL.Ur e (52),

and for joining said wedge detail (70) to said support structure

(52). 13. The t ur bi ne engi ne conponent according to any of clains 6
to . . The turbine ‘engine component of claim 8, wherein 3aid airfoil

5 'surt‘ac:e, wedge (70) and support structure (52) are formsd £ram
- non-metallic materials,

io. The turbina engine component of claim B or 9, wherein sald
wadge detail (70) is. formed from a non—matallic material

10 ‘eelected from the group consisting of polyuretbane, a high
performance, glasg fiber rasinforced enginéering Acomposix-.e
molding compourkd, nylon, and a polyetherimide material,

11, The turbine angine component of claim 8, 9 or 10, wherein
15  said wedge detail (70) has an cuter adge (76), an inner edge
{78}, sa.‘.d firgt sidu wall (74} connecting said guter adge (?6}
and aaid inner adg-a (78), and said second aside wall (72}
_ connecting said outer edga (75) and said immer edge (78), and
said first and second side walls (74, 72) forming a taper angla

20 {ax) in the range of frem 3.0 to 7.0 degrees,

12, The turbine engine component of any of elaime®8 to 11,
further comprising an adhesive material for joining said wadge
detail  (70) to said flarsd end (18), for joining said flared end

35 (18) to said support structure (52), and for joining said wedge
detail (70) to said support structuze (52). '  g»

13. The turbine enq:.na compenent according to any uf cla.:.ms 6§ to
12, wherein said conponant conprises an ocutlat guide vana {22} .
30
" 14. The turbina angine component according to any of claimg 6 to
13, wherein sald support structurs (52} comprises an outer base
a8 .



12, wherein said conmponent conprises an outlet guide vane (22). 30
14. The turbine engi-ne conponent according to any of cltains 6 to 13,
wherei n said support structure (52) conprises an '-outer base 8 (14)
of an outlet guide vane, said outlet guide vane has an inner bane
(12), and said vane extends between said inner base (12) and sai d
outer base (14).

(14) of an outlet guide vane, said outlet guide vang has an
innex bame (12), and sald vane extends bhetween said inney bage
(12} and said outexr base {14},



