STATOR VANE SPRI NG DAMPER BACKGROUND This disclosure relates
to a stator assenbly for a gas turbine engine. More 5 particularly,
the disclosure relates to a danping configuration for stator vanes in
the stator assenbly. Typi cal ly, gas turbine engines include a
stator assenbly arranged at one or nore stages in the conpressor
section of the gas turbine engine. The stator assenbly includes an
array of circunferentially arranged discrete stator segnents. The
stator 10 segnents include an outer shroud that provides opposing
hooks supported relative to an outer case. The stator segnents nove
relative to the outer case duri ng engi ne oeratlon Sone stat or
assenbl i es have attach it SR hooks and their
supporting structure to provide a wearable structure that can be

repl aced. 150ne type of stator assenbly includes an inner shroud
supported at the radi al iirrennostBA:IHKGRﬁmNﬂ the stat or segrrent The
Inner shrouds Staf% c|1sc osﬁrQ%elgtgg‘Eoog stator assem%l trg AR,

In one stator assenp guration. an-a Vaara?)lg%s $E eim§m§u Brted
by each |fhneparts:hladu,dh¢ dxscslmte thes tromimqsmonﬁgtrmonrfeﬂ adtonvenésoin ttike

st at or assen‘gaté/ en%f&r' ng is arranged between the inner shroud and
the seal. Lo type of stator assenbly includes stator

segnent s wi t hout Tapicallyness tsthieuaiginenilicvile u alatos psrsbmgls aaamgepraouhajed

bet ween t he f e stakqr. s¢ nt _an ute
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i nward. No lih¢ledes amalya}b@ medfer@ESWd dlscreteﬁstatemﬂegnﬂeme nTheagldloresses
a stat Or Sss% %rXs d&@i@ée arSBCXlter 5 ouc?t%at provi rﬁst er {ﬁg‘aﬁhks sgq ﬁ%é) relative to,

subasse ng an array of Ccircu nes; and
a spring darqnetmtetr lvate. rehe sltﬁeorpnegtnelni@nhotaﬁetat@eﬂ tdt the oater ajse alodng h:@umut er

case. The sp da i .as_the arr radi al |y
i nward f romc{phﬂg%nut gpﬁéas[s%% Q%Bﬁ,ﬁ%sf gg%u t?ﬂ enpi erf’jimr?eumte5 bt he (am

f or egoi ng stlablor amsistheinrishgportay dmweste tongoode tihe:a&bht smmotuantest camybe
include first and second hooks. The first and second attachnent
liners may beprespecti vely secured to the first and second hooks to

provi de he st at Ome tss)abﬁstgtenhﬁsgmblif heltdameinnmyrob@s@bmmdet ¢hefmdiah t he
first and Sqﬁl%QQOS’?t toﬁ%ﬁ%%%e staﬁ')?rs%ment The 1111??]:? Qs ta ilize glem?at

t he foregoing stator ass east one or” vanes may
i nclude a re@wmbly‘rﬁadnmgmhzatve:rraionvmi b1s statval aannbigl]cmfrgumgorbenhlnmdahm | .

seal is supported by each inner shroud to seal the compressor rotor relative to the
stator assembly. A spring is arranged between the inner shroud and the seal.

20 Another type of stator assembly includes stator segments without an inner
shroud. Individual springs are provided between the outer shroud of each stator
segment and the outer case. The springs are configured to bias the stator segments

radially inward. No liners may be used.

25 SUMMARY
An embodiment addresses a stator assembly that may include: an outer case;
a stator subassembly including an array of circumferentially stator vanes; and a
spring damper that may be provided between the array and the outer case. The spring
damper may be configured to bias the array radially inward from the outer case.
30 In a further embodiment of the foregoing stator assembly, at least one of the
stator vanes may include first and second hooks. The first and second attachment

liners may be respectively secured to the first and second hooks to provide the stator



5 The danper spring may engage the outer case, and the lateral walls
and bottom wal | . In a further enbodi nent of the foregoing
stator assenbly, the danper spring may include first and second
symmetrically shaped sides. The first and second sides may have
asymmetrically oriented notches respectively providing first and
second fingers. The first and second fingers may be circunferentially
offset relative to one 10 another and may engage first and second
hooks that are circunferentially offset from one another. In a
further enbodi ment of the foregoing stator assenbly, the danper
spring may be generally Wshaped, wherein each of the first and
second fi ngePeasssblyyddle dampgr gpay) beydisrets fgmathe Jbtt, andsecond iaiachmenfends
may engage tiersl ateral walls, and the feet 15 nay engage the bottom

wal | . The danper _spring y |nclude val | ey provided hetween the
peaks, and the p%@(@@’ﬁ%ﬁ%‘?ﬂ‘&&@ phae Bureeme st assembly, atjlgastone pf theer

embodi nent csfatdrhena‘s%a@gﬁulﬁt@ asfte&tsﬂliavﬁfgsmbi \Valﬁrm.ﬂ)ﬁlﬁ ABthing bbeont daMEr
V- shaped may include first and second

spring may b enera

| egs adj Oi néﬁ1 %&ﬂaers%fﬁ‘é m&m@g%r" #aoureé@aswd s dpigel walle ang bottem Wallnes,
and the second | gga RRmheEemiRBBREE . the fopitbRE s@ﬁﬁ@ssembly, the Hﬂn rk ntgher
enbodi nent of th %Pre90|ng stator assenbly enbodi esive my

secure the d%ﬁﬁi% gistAgd Feﬁoﬁdrﬂn’érlfﬁéfégk%l’%ﬂ sides. The tI-‘rﬁt a&dﬁ‘iﬁ"%%ﬁj&s

ermbodi nent Qlflaytﬁh@e fagrne@@mdagy stattel nAEs MAbItOITH Qebivitmipt Hrst #hddicadiR
outer air se g secured to the outer case., First and second
channel s ma m@%rs ifp strdesacany fagers max pe giamisrentiglly pifseteelative & ongj r

seal andiot hen@bérahd 6as engaddBrsf AdSkcoald dodke aRNSe i dudTRORAlly bif€iSmMay

be respectivel ecelved in the first and second channels. In a
further enbddf °I'of the foregoing stator assenbly embodi ment, the
stat or vanes maym mﬁirtuaebmwdm@hdoﬁh@mggdﬁlg sRok 8REhAY, Bé Bddhek §prtn?at
may provide a y

n |n di.ane (%er that may be structural

I
unsupport ed ﬂ?aéqbat%ﬂ%al el d‘j"%%%?a qb dhe first and JorgrchBrecE BURIENt

addr esses a lamhinedd afd ifﬁﬂuf’ﬂfetlhtéiangenas i P b oGS @R 1YwliB Aind AR feet
i ncl ude the st3$s of : ositio r;ﬁ}%{{ator vanes relative to one
anot her o [ ngageghe ?tﬁ‘lﬁ'hf”é‘ amper spping mmay rigglyje 3, xafiey provided

installing &Btw%&ﬁ@ﬁbé@ﬂ'fandihB@éak@ﬂia?eﬁgaQémé oManRsd10oks to provide a
subassenbly of S{nat gﬂh\éla Qn?bsodm?err]lgo the regougg statm{Jl glgembly embodiment, the
damper spring may be generally V-shaped and may include first and second legs
adjoined by a bend. The first leg may engage the stator vanes, and the second leg
20  may engage the outer case.
In a further embodiment of the foregoing stator assembly embodiment,
adhesive may secure the damper spring to the subassembly.
In a further embodiment of the foregoing stator assembly embodiments, a
blade outer air seal may be secured to the outer case. First and second channels may
25  be provided by at least one of the blade outer air seal and the outer case. The first
and second attachment liners may be respectively received in the first and second
channels.
In a further embodiment of the foregeing stator assembly embodiment, the
stator vanes may include radially inwardly extending airfoils that may provide a tip at
30 aninner diameter that may be structurally unsupported relative to the adjacent tips.
Another embodiment addresses a method of manufacturing a stator assembly
that may include the steps of: positioning stator vanes relative to one another to
provide a circumferential array of stator vanes; installing an attachment liner onto

stator vane hooks to provide a subassembly of stator vanes; and arranging a damper
2



spring between the subassenbly and an outer case. The nethod may al so
i ncl ude nounting the subassenbly onto the outer case and biasing the
subassenbly radially inward with the danper spring. In a
further enbodi ment of the foregoing nmethod enbodi ment, the 5
positioning step may include lining the hooks relative to one
another, and the installing step may include sliding the attachnent

| i ner over the hooks. In a further enbodi nent of the foregoing
nmet hod enbodi nent, the nounting step may include sliding the hooks
into a channel of at |east one of a blade outer air seal and the
outer case. 10In a further enbodi nent of the foregoing nethod

enbodi ment, YHBS hwmq they sehagssmblyyanm e |oytse casec Tibf mgthed Brayddsoopelede aj r

seal to an ofhffing ASQubdscRibBVifenE oGRAPRELnd Ui %i&l@%ﬁ%@ﬁbbp AaMybe
positioned within the channel and held between t bl ade outer air

seal and thd"Wgd&ithdhadempesspERBHt her enbodi ment that addresses a

spring danper fofn & SHAKL cAARRE Yor LR fdrkdod %ﬁegﬁ%ment the
symmetrical ly shaped sides providing a generagiy W shaped arcuate

structure meBPSIHEnipE 6P By, Impiee fliningt the igokse edaidic 49 9e aeiern and the

asymmetri cal 1hafa19ﬁﬁ]§@tlﬁ@ R ERBSing @éaﬁ&wn\éﬁhmewv@a&heimgs first and
second fingers first and second fingers may be circunferentially

of fset relative b2 §Hdengiphodiaent ethfoggeoing ancthod smbadiprentethe mpuptingger s

may include splAdyahahdd gl aRthodkd Bz chindttbi £YealBiMe BEa BlQY bifl§ir20
bet ween t he peaks opposite the feet, the peaks at an outer

ci rcunf er encéalapdthe RUC @& at an i nner radi us. Anot her

enbodi ment  addr %L furMeSdtoBEhdSMEBY fokQbin g nieidl RmbASHENDILY ntoling
i ncludes: first and second | egs adjoined

y a bend providin
general |y V-S&Rdppydncdydedstranst Plady fmt@ TPt gryagfer pasg tagrgvidea %}aewlded

at an inner GklsebH{aHBNGEy BNFbsIBYewitif iédSamhe S SRORM RARL, ARPASIet €
the first bend. A bow may be provided in the first |eg between the

first and sECBRT BFEhg. th@BFél@EFﬂSBEscm PTI ON OF THE DRAW NGS The
di scl osure can b {detch@hibddnaaE a]fapaiarebéesa%ﬁ{g%ﬁ@ext@rmgmf ﬁsérﬁmy ng 30

det ai |l ed description when considered in connection with
acconpanyi ndir# raa@\f%@%d wrreically phagesh edes proyidipecy g?élgrﬂ%ﬁﬁfepﬁﬂ arcuate

schemati ¢ Visgu¢t@E nRaydeesSprloWitld. NehENEk BRI second sides may have asymmetrically
oriented notches respectively providing first and second fingers. The first and second
fingers may be circumferentially offset relative to one another. Each of the first and
second fingers may include a lateral bend and a foot. A valley may be provided
20  between the peaks opposite the feet, the peaks at an outer circumference and the feet
at an inner radius.

Another embodiment addresses a spring damper for a stator assembly that
includes: first and second legs adjoined by a bend providing a generally V-shaped
arcuate structure. The first leg may be provided at an inner circumference and may

25  include a second bend opposite the first bend. A bow may be provided in the first leg

between the first and second bends.

BRIEF DESCRIPTION OF THE DRAWINGS
The disclosure can be further understood by reference to the following
30 detailed description when considered in connection with the accompanying drawings
wherein:
Figure 1 is a cross-sectional schematic view of a gas turbine engine.
Figure 2 is a broken, cross-sectional perspective view of a portion of a stator

assembly.



Figure 2 is a broken, cross-sectional perspective view of a portion
of a stator assenbly. Figure 3 is a perspective view of one
exanpl e danper spring shown in the stator assenbly of Figure 2.
Figure 4 is an enlarged top el evational view of the danper spring
arranged within one stator segnent of the stator assenbly of Figure
2. S5Figure 5 is a cross-sectional view of the stator assenbly

illustrated in Figure 2 with the danper spring illustrated in an
unconpressed state. Figure 6 is a cross-sectional view of another
exanpl e danper spring. Figure 7 is a cross-sectional view of a

stator assenbly with an integrated attachnent |iner and danper
spring. 10Fi gur eFEUEs3 & Hpsryetve iy of e Srmplagaspatserngsionade sl i es
havi ng the igkQAsRIEE AFlacENt |iner and danper spring shown in
Figure 7. DETAI LED DESCRI'PTI ON An exanpl e gas turbine engine 10 is
schematical 'y i| Figgterhised soirger e elevational gien eihbe §rmper Kpige Bipesss
(e.9., a bypagsn éridlstatorgnith AR stddrA%eABRW Flc8R A 10) ) engine is
illustrated, it should be understood that the disclosure also rel ates
to other Xypes of %S i fFEFHEcERg! ey of hptiporassqnpbpidustisted in Figure 2 The
gas turbi ne vafghd@ndddr §ptiah UREISatcd it AMIMBHPREse§ @Gkl ON 12, a conbustor
section 14 and a_turbine section 16, which are arranged within a

housing 24. Int Rigure 6 is a cross-sectional view of another example damper spring.
Figure 7 is a cross-sectional view of a stator assembly with an integrated
attachment liner and damper spring.
10 Figure 8 is a perspective view of two stator subassemblies having the

integrated attachment liner and damper spring shown in Figure 7.

DETAILED DESCRIPTION

An example gas turbine engine 10 is schematically illustrated in Figure 1.
15 Although a high bypass (e.g., a bypass ratio of greater than about ten (10)) engine is
illustrated, it should be understood that the disclosure also relates to other types of

gas turbine engines, such as turbo jets.
The gas turbine engine 10 includes a compressor section 12, a combustor
section 14 and a turbine section 16, which are arranged within a housing 24. In the
20  example illustrated, high pressure stages of the compressor section 12 and the turbine
section 16 are mounted on a first shaft 20, which is rotatable about an axis A. Low
pressure stages of the compressor section 12 and turbine section 16 are mounted on a
second shaft 22 which is coaxial with the first shaft 20 and rotatable about the axis A.
In the example illustrated, the first shaft 20 rotationally drives a fan 18 that provides
25  flow through a bypass flow path 19. The gas turbine engine 10 may include a
geartrain (not shown) for controlling the speed of the rotating fan 18. More
specifically, the geartrain may enable (e.g., using a gear reduction ratio of greater
than about 2.4) a reduction of the speed of the fan 18 relative to the low compressor.
The geartrain can be any known gear system, such as a planetary gear system with
30  orbiting planet gears, a planetary system with non-orbiting planet gears or other type
of gear system. The low speed second shaft 22 may drive the geartrain and the low
pressure compressor. It should be understood that the configuration illustrated in

Figure 1 is exemplary only, and the disclosure may be used in other configurations.



20 exanple illustrated, high pressure stages of the conpressor
section 12 and the turbine section 16 are nmounted on a first shaft
20, which is rotatable about an axis A Low pressure stages of the
conpressor section 12 and turbine section 16 are nounted on a second
shaft 22 which is coaxial with the first shaft 20 and rot at abl e about
the axis A. In the exanple illustrated, the first shaft 20
rotationally drives a fan 18 that provides 25 flow through a bypass
flow path 19. The gas turbine engine 10 may include a geartrain (not
shown) for controlling the speed of the rotating fan 18. More
specifically, the geartrain myy enable (e.g., using a gear reduction
rati o of greater Phafstapduiccodsshalls 2 qi7c fieopeted Har &yition within pke f an
18 rel ative Hosihd@4! OMé GORILEES O sypithlE 8RBt Hf HaRipREcAPndROWN
gear system_such as pl anetary gear systemwth 38 orbiting pl anet
gears, a pIdﬁ@ﬁ@Wﬁﬁ§?gbén1mﬁth non-orbiting planet gears or other
type of gear systmxatpr itavw sRessly 98CoNMusERRE tin 2%urRY2-6r iMR ddis
geartrain and th Iom/Pressure conpressor. It should be understood
that the %orﬁs?e&&%a%? Gludey s pvieh @6F 4 thet gipperts kil aiess 2Py oTo#YE,  and
the di scl osuegmémRy cheuntsRatidlp obiel if eRhirg’ Thd QRSrs 29 includelRLodtér St
and second shafts 2Q, 22 are suppoarted for rotation within the

housi ng 24, PPRSShALEIFHS. Ba it SippYfR X iiepuish st PhchBairR SAEHEIdphen

conponent s ttpe batei baddadetcas 393l Ywhiohis @¥aRERy Shaabsite@Ss ADENmER 1 S
illustrated |n Figures 2-5. The_stator 5 assenbly 26 includes an

outer case Z8°Vhafligiyppaf vaongenfigysrtionds metssuscorfiblep vibrajiogs duedg thent s,
ci r cunt ergentunadppyrteirairBig 80 af the Aferdlidmier ofli€ stBbALsdnb1Yd6.1 Ncl ude an

outer band 30, or. shroud, that is supported by the outer case 28. An
airfoil 32 exi ende T FhirhreRshaEea s 4 poghat A eesivdsin

struct ural | yeottespthiiagy Fed ahd stdogd @KaHEk €355 BEWNThel Mafindly RS, Of mal afeOr
configuration L$?n0re susceptible to vibrations due to the

10unsuppor t S8CVA{ B3 deagiongt of i plada,piier 34y sgrbfer theyouleh gase 2 oy both.

assenbly 26.Locating fedn@€d B sS(Faduy2) 2yl bla@lkdigtRE ohioh& br @HE of B GRS 34,
36 that are [ece'vedlgg correspondi ng first and second channels 35,

37. The tharfiieyaierslialyzlogan the stapgr gaedtivh ioghe ppgs st dhe lecpingde
outer air seedurdfs hileheQhkb il wits® dRSretcTonD@t Ratoks@0at i ng features 38
(Figure 2) may b rovi de n one or re of ;Qe stators 29 to 15
circunferentiall §“ Fr&g([aglp hgxsglagfgqcoﬁ%hrp@t 7980t & P WEERFYcase
28. The | ocabdun@ foedé kst andSeddhy hbks 33! egr dlhe Withdhmefit KHegcagtae jbinom

the stators 29. ?ne exa irst and second attachnent

Ln. |e, f
liners 40, &% ef ﬁmé%rb%@tﬁ QBbgsserbdiss é‘&il{fﬁ‘”‘%%aew?ﬁl‘? ¢ sRyrehe bt ook s
34, 36. 7bhe catet aebuieiotandl iHdeter 4es 282 | oi n-groups of stators 29 into

subassenbl i es an rovi .a arabl e structure between the 20outer
shroud 30 and thghcgﬂ%taﬁs%gé%c@véggwcess 46 th#ﬁ%ceyﬁ%l%%ua aIRe) WERE 4%

recess 46 thatheregbodiRsts dibwar g Fadues Qa0 BRI dafipéd POn@dY isldciehtefrom the
enbodi nents shown in Figurei,Z-G, t he, danper Ep[ing 44 1s discrete
fromthe at 2AthmenmREs 8 &2 48° damper e #4 fEierdsir iR reatialis e ernyyle
ci rcunf er entspiadd Yrchifle BE@VdnEhe thaP Codperattl GURLBuISHE RS XohatangQORERAL €
with nmultiple sta% rs 29,arr%§$e3 in a .25 subassenbly. That is, a
singl e dRnpePPassPRy B dyessinge fanper swingemgtecs ahleat soel sioss?hg t he
i’ﬂ ray Ir adi lalbiahﬁn% ANerehy ra@iankt hﬁ(aﬁillil-‘r@fi tBA&@er’dise mﬁ mee&s@h%&n&m&alsludes

ateral walls 48, Lch .are par el to one another in the exanple,
~ adj oi ni ng a“ﬁ%‘fﬁ%"rﬂ%l ‘Fh@ re biale! e apotbn SEARALS; 2BInNg 2fgfPTy)
assenbl ed, theé WaPBEn FR A6 Aden@igages illfersibRl, ERSRMES: spkilg 44
| at er al mallgig 4% and t he §ottom i

engages the 28,

outer case the latera wlail(s)51’98 ;gn% tﬁé gg{olml %;5?11 50 to stabilize

30 the stators 29 as well as to damp vibrations.
Referring to Figures 3-5, the damper spring 44 includes symmetrically shaped
first and second sides 52, 54 that provide a generally W-shaped structure.
Asymmetrically oriented notches 56 are provided in the first and second sides 52, 54

to respectively provide first and second fingers 58, 60. The first fingers 58 are offset
5



30the stators 29 as well as to danp vibrations. Referring to
Figures 3-5, the danmper spring 44 includes symmetrically shaped first
and second sides 52, 54 that provide a generally Wshaped structure.
Asymmetrically oriented notches 56 are provided in the first and
second sides 52, 54 to respectively provide first and second fingers
58, 60. The first fingers 58 are offset <circunferentially relative
to the second fngers 60, to align wth and engage the first and
second hooks 34, 36, which are circunferentially offset from one
anot her, as best shown in Figure 4. A pair of fngers 58, 60 engages
each stator in the exanple shown. 5A portion of the danper spring 44
arranged at HiuBirr@Hally welafivg torthmiceond fueera 69 tﬂéhﬂswﬁlﬁfﬁr@ﬁ?&ﬁltg@ﬁfat

central ly | ogabkednyBddkey4,66, wikiatde StculrirdrsliaANSerReeOR dnSid@S:, BdhesO4
i ncl udes a I%t eral bend 66 and a_foot 68 extendlgg to a termnal end

70. The feets"8%" & B4 AndeBiapt Gpeernife 00 neehrelsine ithe pemplamer
spring 44. Tewpeaks 62 engage the outer case 28 and the | ateral
bends 66 engage the lateral walls 48 10 to stabilize the stators 29.
The danper sprind 29rtipR of Hsmamﬂerawna&&&nw@g@bat a9 QUieT icHcymigigRe 5.

In a conpr eSﬁﬁﬁHeSb@dl@;ﬁZﬁ)hﬁld‘u%ed cBFaI8NIaER ta8y HOt EQMopRkd: amDscdfifl bi as

the stator 29 radiall romthe outer case 28. The term nal

ends 70, ar e 5 AbETGHEDAGHIERLF 116 DEF AR EoRDE M caRasieod o

first and Senﬁﬂgetf%%@ﬁﬁan@&l attfd el ichEun¥SR8ERbYihe daRRE 8pridgNe. the
ring. 72 is illustrated. Like nunerals are

Figure 6, anot hgﬁr & S
used to i ndiREEIE2ePEAE BIeQHEhtase Hhanddateralbrnds 66 epgagedbgipieral wpllsi4sg 72
i s an armuatte sEBigFEnE sthidat29€ N8 ARSpdVdpringdaas sHonQf Sn dRotPelsded state

arranged in _the rece 46. The darrper spring 72 provides a generally
V- shaped anﬁ’&?‘.éﬁuresf %‘& erpressgiestate AhsefeetdSrenmge 7128 battemumlsoG fnddriasang

second | egs tiféstatd9j r@difNIBAnwdrd Fof thé Imté}ébe& 268 Ih@t%hniﬁﬁl%ﬂsdﬂﬁare?%
acute angle between the first and second leg 74 A second bend 80

i s provided B FSIPHFP pP‘E'{jt c?’ﬁlpéeﬁﬂo%?fd]ﬂesfﬂétr?é‘dé?copﬁgng%%%815 ap dyiae) s
48. A thirdabemdly32 is provided by the second leg 76 at an outer
circunference opgofgl te the first and second bends 78, 80 _and abuts

the outer case 2BSTCHINg 19 Fisute 4 agpthes dpmpar spring 72 1p dlpsigiteda Likgigmearalst an

i nner ci r cunketiRAQE indMateCkeDEIOMERE Betiidd BERINsACTheP@intHeS sfrinBerof isragt and
second bends 25 78, (Qa*vm th the bottomwall 50, providing stator

stability. AFHASiSGENens? B‘Fga%%?dﬁlﬂp%le siAiors BF andbis_aanged dp the ey Ahe

used to sec mhe dahger dafpen ;ﬁmae@g géerd| BROKaBEd AnufaPstiubireS 11k QhBpedO
during assenb ade o ter_air seals 86 may be

|
secured to tsﬂr go@tl%?l“@égéﬁi@ﬁl‘iﬁoﬁ 32 ?’6510‘8 atadfirslifighh 74 thatmrejides” 6.

The firsn anda.agcaipt ehakh @eTFird and &Zor@iﬁ@gmw UQ%OH&%@:H@YO is'}ﬁov‘iﬁéﬁer
case 28 and/orlﬁ‘gpe or ade o ter alir seal

exanpl e, a MBHoYEdre F@D’lﬁi‘fa&?&tﬁ Qs oy ?HE’@W&F%‘?S a‘%é‘é’f‘r“ﬂ%ei}d %lslpﬁb’llcl?ées

posi tioni ng bgtilat @Eoddaﬂ,g,e% &Oanr (ﬁit&tckﬁﬁnféﬁn&ﬂﬁ)p@ﬂ@tﬂhheﬁrstt zﬁldF&E:@bYlﬂ @@nc@
st at or_vanes, 29. one exa

C|rcum‘erent7§ P%@‘Y @ stat . es Orrg : tan
posi tioni ng ‘st %108 85T §agfht th ol e s Ilﬁ&%én‘% 3 1"5‘??“3%‘51%(? one
anot her. Onenmer c1mfn<feraicé achiereplovidbs b of@et ;ﬁbﬁlt@(rtlfé firdisdndl sb@eld aaie
25 78, 80) with the bottom wall 50, providing stator stability. Adhesive 79, for example,
wax or hot-melt glue, may be used to secure the damper spring 72 temporarily to the
stators 29 during assembly.
One or more blade outer air seals 86 may be secured to the outer case 28 by
fasteners 88, as shown in Figure 6. The first and second channels 35, 37 are provided
30 by the outer case 28 and/or one or more blade outer air seals 86.
In one example, a method of manufacturing the stator assembly 26 includes
positioning stator vanes 29 relative to one another to provide a circumferential array
of stator vanes 29. In one example, the positioning step includes aligning the hooks

34, 36 relative to one another. One or more attachment liners 40, 42 are installed onto
6



stator vane hooks 34, 36 to provide a subassenbly of stator vanes 29.
In one exanple, the installing step includes sliding the attachnent
liners 40, 42 over the hooks 34, 36. A danper spring 44/72 is
arranged between the subassenbly and the outer case 28. The
subassenbly is mounted onto the outer case 28 and biases the 5
subassenbly radially inward with the danper spring 44/72. In the
exanpl e arrangenent shown in Figures 2 and 5, the outer case 28 and
one of the blade outer air seals are integrated with one another.
This integrated structure provides the second channel 37, best shown

in Figure 5. In such a configuration, the npunting step includes
sli di ng the S&&R¥OREC BB Hb 3Priprevide asubasymbly ehstanevamsy 29Thie one

arrangement Shawe, thd ifstaQihoestd holGdddd88ing tOMbignAlihe 40, uMENE et he
bl ade outer air seal 86 is fastened to the outer case 28 For this
type of confogthih Por demeer SRS grrpnged Bemesnohe sbassembly and ghe

channel s 35/o3tr and Meirse ABLWEARY IS holhiad Bntd WkLSutd dassSERhnBHaR N thet he
outer case 28. Referring to Figures 7 and 8, an integrated outer case

and bl ade odtasseRivly radighly pwargwith thy damper rae 4¥tond channel 37. Like

nueral s are useth h0 ekddPlEatAgdrhda sRDWANE Plored 2 WE S NhE bt &% 28%dal ade
outer air seal ?2 is secured to this int%Prated structure b
@égﬂnted

fasteners 947 8% Hieo¥PHeoHer s jeristare Hserased wih ops augthesn Jfhise
attachment Isiri@irs pkOAdes 182 sadold TASHEE 7, Bes@Bbw APFRRRUS. thesubh RSt

and second hooks 34, 36. First and second danper springs 104, 106 are
respect i vel YORHUEPRIRMAIMIAE #FR nelupesslidng thesecond hork 3otiptg dhinssind

Idi ners 1@0, chfhdel Iihathei agnag@%@ht @mvaqllhmﬁie d {nﬂl@ﬂes%[%nﬁ%ﬁatib‘ﬁ{i% Q?p;_ﬁndi ng
anper sprin r rovi de a single, unitary structure that is
ntegral |y f Hate PHEHTE ol BHERC B FmopiEr CaRofS. o Fdiie b of

The first atchanphraEos, the RekasskBly & @eMSRAl Withid ikl alanadd5/57 shaped and

i ncludes a first &a&% 108. A firéﬂaéﬁg 110 extends fromthe first

wal | 108 at PE™SEHGe bigde ewberan sghl 0 predhs pterepsedS: danper spring 104. The
first leg 110 enpéeemgtdEighe ¥ aid sah intdRatef odidiRadea6e shddbutansh ska
spaced fromthe outg& case. first leg 110 term nates_in_a h

Th .na ) ook
112, whildh ARY™PEes BEgewn F%ﬂejége%? pomgaly areivpsddn pdieteliksemepines
29 rel ati ve betvebhBadrés SA bRadP@Er Sk i Odburcd NE tSERmRBAIATBaNIBT
nd 30 i ncludes an_ axi al

bi 251 ng. por THGREE 14 PR 8 TR CHER Bhd 1St HEGreop AU PR GnAI8Yr af od
ogtz er | case afmlgfal s%dﬁfd)tﬂ &id Riap aaeuglthé(ﬁrst The s@:@ﬁ‘gpﬂﬁbkahg,a%] MeRtt dniner

1 also inclu a leg 116 providing a bow 118 extending to a

t er m nal en&ecf?‘gaalﬁﬂ‘?ésﬂ%élés %@Gn?ﬁ%&égecfl W?ﬁeddﬁg’eth%ﬁﬁg?@ EiPaeed

f rom t heobokft@mmésl lineB0100f 10416 ThAGESEcKHBttachment lineS@MERiAkorfkfining 29
are circunf%rentiaL!%ﬁarraqggggtoi§£ovide a subassenbly 121, as shown

b
in Figure 8°%C¥fE SBY "niF &Yt 1% rgitasy sirpdyrg dat jisyifsgrally depmed
anti -rot at i gmfLRiiaShee?et mekhlefoseamptt. danper spring 106 includes a
tapered edge 124 _that aligns with the antji-rotation feature 122. A

tab 126 ext endi n§P%Hiqtirehneptlusy 00 anerally apngg ek ershaped rd ndudssg
ldarrper 1s pri agﬁr&gﬁanpiasg uarries: eyt 1 1@l éx?bnﬁ@ﬁ'@:h&ﬁe ﬁﬁﬁw&ﬂ’qo&]dt @g&g@cfﬁgﬂﬂf‘]

i ner in a desire osition, relative_ t e stators ) t ches
158 mr 6257 ofrodidh Tyt talORSBHEE WdnBt PEpleE L) SR e heBom Qi g <
129 al i gnedthirédassemcid stspiced 3. theldiferbhde STheGREAMET 116 MrinbQted Ok R a
w dth sized between the anti-rotatign features 122 and is | ess

o fi
than t he. vi dLh "W RE 54 (64 CSTeciStRUAE ol HORG™ 9g1ator vanes 29 sdlive 1
the first damper spring 104.

The second attachment liner 102 is generally arcuate and S-shaped and
30  includes an axial biasing portion 114 arranged between the stator 29 and the
integrated outer case and biade outer air seal 90. The second attachment liner 102
also includes a leg 116 providing a bow 118 extending to a terminal end 120. The
leg 116 engages the outer case and is spaced from the bottom wall 50 of the recess
46,



10Assenbly is simlar to that described with respect to Figures 2-6.
Al t hough an exanpl e enbodi nent has been discl osed, a worker of
ordinary skill in this art would recognize that certain nodifications
woul d come within the scope of the clains. For that reason, the
followi ng clains should be studied to determine their true scope and
content. CLAIMS What is clained is: 1. A stator assenbly conpri sing:
an outer case; 5a stator subassenbly including an array of

circunferentially arranged stator vanes; and a danper spring
provi ded between the array and the outer case, and confi gur ed to bias
the array radi al omthe puter case. 102.Th tor

assenbl y accor di hée{a Sl ¥ RGP BTl FRled Gt § ArSrups

vanes i ncl udes, dsishéin anEigse o NOhdarokse odith X6 12D Shdhglefinteghted anki-
second attac ment liners,r ectiyv secur to.the firs n econd
oore o DOSHT BT o TR SRt B S GG ey tneRh iSO

spring is ditlsse ke withahe irtierofatios featmredl 2224 @atdl Qﬁtekﬁ:ﬁdﬁﬂ@ﬁfto ihb ARES.4615

,‘? h eTQte ats %?t %ﬁd ?ﬁ%wsu ”PL}’ th%%gc%l;lg Idzrillgpé[r%pr?ngaf 0%] cncun\é\{%rentlalf} locates aésstecc%ge of

attachment liner 102 in a desired position relative to the stators 29. Notches 128 are
provided in the second damper spring 106 to provide fingers 129 aligned with each
stator 29. The first damper spring 104 has a width sized to fit between the anti-
rotation features 122 and is less than the width of the first attachment liner 100,
10  Assembly is similar to that described with respect to Figures 2-6.

Although an example embodiment has been disclosed, a worker of ordinary
skill in this art would recognize that certain modifications would come within the
scope of the claims. For that reason, the following claims should be studied to

determine their true scope and content.



vanes includes a recess having lateral walls and an adj oi ni ng bottom
wal | , and wherein the danper spring engages the outer case, the
| ateral walls and the bottomwall. 20 4. The stator assenbly
according to claim 3, wherein the danper spring includes first and
second symmetrically shaped sides, the first and second sides having
asymmetrically oriented notches respectively providing first and
second fngers, and wherein the first and second fingers are
circunferentially offset relative to one 25anot her and engage first
and second hooks that are circunferentially offset from one another.
5. The stator assenbly according t Lk 4, wherein the danper
spring is generally Wshaped, wherein éach of the first and second
fingers includesWaaliatleimgkis: 30 bend and a foot, wherein the |ateral
bends engage the,l ra I .Wherein the feet engage the bottom
wal I, and mﬁérei%sghga%%ﬁ%gf£§ TG i ncludes a valley provided
bet ween peaks, t#eoyeaks; engagi ng the outer case. 6. The stator
assenbl y caccordi |l y 2r el N e h i S erally
V-shapedsand inc?%ﬁégm&?%ggbéﬁﬁﬁgg%%%Hm%ng%ﬁgﬁﬁgﬁ%%yyggﬁgﬁa%gﬁﬁerein
the first | egueersgdges the stator vanes, and wherein the second |eg
engages the oute e The. . I C ding tg claim1l
conpri si ng adhes% va{é;i%ggrc fﬁﬁg‘ﬁgﬁgh‘géﬁg’%’%@? z%é:}aﬁé ?’?)gﬁh% oggﬁfgséeérﬁr)lfly.
configured to bias the array radially inward from the outer case.

10 2. The stator assembly according to claim 1, wherein at least one of the stator
vanes includes first and second hooks, and comprising first and second attachment
liners respectively secured to the first and second hooks to provide the stator
subassembly, and wherein the damper spring is discrete from the first and second

attachment liners.

15
3. The stator assembly according to claim 1, wherein at least one of the stator
vanes includes a recess having lateral walls and an adjoining bottom wall, and
wherein the damper spring engages the outer case, the lateral walls and the bottom
wall.

20
4, The stator assembly according to claim 3, wherein the damper spring includes

first and second symmetrically shaped sides, the first and second sides having
asymmetrically oriented notches respectively providing first and second fingers, and
wherein the first and second fingers are circumferentially offset relative to one
25  another and engage first and second hooks that are circumferentially offset from one

another.

5. The stator assembly according to claim 4, wherein fhe damper spring is
generally W-shaped, wherein each of the first and second fingers includes a lateral
30 bend and a foot, wherein the lateral bends engage the lateral walls, wherein the feet
engage the bottom wall, and wherein the damper spring includes a valley provided

between peaks, the peaks engaging the outer case.



8. The stator assenbly according to claim2, conprising a blade outer
air seal secured to the outer case, wherein first and second
channel s are provided by at |east 10one of the bl ade outer air seal
and the outer case, and wherein the first and second attachnent
liners are respectively received in the first and second channels.

9. The stator assenbly according to claim1, wherein the stator vanes
include radially inwardly extending airfoils providing a tip at an
inner dianeter that is 15structurally unsupported relative to

adj acent tips. 10. A nethod of manufacturing a stator assenbly

compri sing the suepsAliaRABh!LONANG B'ALA" L VAST, Rl BANE hhuORe

another to provide a circu array stator va
20i nst al | i ngenatallyt Y-aledpadand ihélndes fiowh pud @ttatddcgsveme:l fb}oaakc;ldi‘@hqmmﬂlede a

subassenbl y fﬁlgtée?e%h s 189G vanes d{ \Qﬁle%l{i' ﬁlﬁge%ﬁ@gﬁ gés tﬁeg?ul?é? en the

subassenbl y an uter case; nount | o the
outer case and bi asing the subassenbly radially inward mnth the

danper SBUIRY. 2%n, ddor INGIPLOBIAGE Afath 194l BhARe URELLLA ¢ he

p03|t|on|ng step 1 ncludes a gni ng oks ive one anot her
and t he |nsﬂ%mm@ﬁgngyeﬁwwnwﬁﬁﬁéslsI|d|ng the attachnent |iner over

t he hooks. 3012. The nethod according to claim10, wherein the
nmounting step includes sliding the hooks into a channel of at |east
one of a bl &de olikestatar pssapldy acenrflingrte ciaim ey coawesing a blade outer air seal

secured to the outer case, wherein first and second channels are provided by at least
10  one of the blade outer air seal and the outer case, and wherein the first and second

attachment liners are respectively received in the first and second channels.

9. The stator assembly according to claim 1, wherein the stator vanes include
radially inwardly extending airfoils providing a tip at an inner diameter that is

I5  structurally unsupported relative to adjacent tips.

10. A method of manufacturing a stator assembly comprising the steps of:
positioning stator vanes relative to one another to provide a circumferential
array of stator vanes;
20 installing an attachment liner onto stator vane hooks to provide a subassembly
of stator vanes;
arranging a damper spring between the subassembly and an outer case; and
mounting the subassembly onto the outer case and biasing the subassembly
radially inward with the damper spring.
25
11.  The method according to claim 10, wherein the positioning step includes
aligning the hooks relative to one another, and the installing step includes sliding the

attachment liner over the hooks.
30 12, The method according to claim 10, wherein the mounting step includes

sliding the hooks into a channel of at least one of a blade outer air seal and the outer

casec.

10



13. The method according to claim 10, wherein the nounting step

i ncl udes securing a blade outer air seal to an outer case to provide
a channel, wherein the subassenbly is positioned within the channel
and hel d between the bl ade outer air seal and the outer case. 5 14.
A spring danper for a stator assenbly conprising: first and
second symmetrically shaped sides providing a generally Wshaped
arcuate structure, the first and second sides having asymetrically
oriented notches respectively providing first and second fingers, the
first and second fingers 10circunferentially offset relative to one

anot her, whegkei nTﬁ@-%ﬂBﬁ atcbéjdlﬁlg 1§l Vﬁlﬁdlo's%&%ft ”Ex‘éﬁlﬁmg \;/3 %ﬁgde%

| ateral bend and a erern a valley Is
bet ween pealéSCU@Bg)@slﬂitdé quite afreseal to reheuiseaiss tapraileguthennet wietanf teence

and the feety@lamly E%%Em&f%ﬁw&n the chahmel @d%@fd‘ Bl 1§/Jegorubegn§t ator

assenbly conpri sing: Irst and second | egs jolne

provi di ng asgéﬁ@iﬁPPVmeghaped arcuate structure, the first leg
providedsat an inner circunference and including a second bend
opposite the first bend, and bow provided in the first |eg between
the first and 20Asedrsimperfgsa stator assembly comprising:

first and second symmetrically shaped sides providing a generally W-shaped
arcuate structure, the first and second sides having asymmetrically oriented notches
respectively providing first and second fingers, the first and second fingers
10 circumferentially offset relative to one another,
wherein each of the first and second fingers includes a lateral bend and a foot,
and
wherein a valley is provided between peaks opposite the feet, the peaks at an
outer circumference and the feet at an inner radius.
15
15. A spring damper for a stator assembly comprising:
first and second legs joined by a bend providing a generally V-shaped arcuate
structure, the first leg provided at an inner circumference and including a second
bend opposite the first bend, and bow provided in the first leg between the first and
20  second bends.
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