-1 I npingenent Cooling of Large Fillet of an Airfoil Background of the

I nvention 100011 This invention relates generally to turbine blades, and
nore particularly, to turbine blades, with a large fillet and associ at ed
cooling features. [0002] Present tut b ne bl ade desi gn configurations
include little or no eadi ng edge fillets at the transition between the

bl ade and the associ at "ﬂﬁe&?el% l'“%‘-é"ﬂ'é@'ﬁ]ﬁt?”é‘é%‘é@&l gas path vortices
are developed in this region so as to cause hot gases to be trapped in
certain areas of the airfoil, thereby resulting in severe distress to those
regi ons. [ odtrskeronnd gbthedpveatioByj ate the problemis to introduce | arge
fillets thatpdlaye a shMbRkaRidnatlatedgindmIg WidrbiftladelGnddRrPat h vortices are
substantiall'y elinminated. A large Tillet on the other hand, will tend to
add netal armdrtichledsite pebingbladasovithradalge sidlet and gssopiaigd coglingdeatwres.n t her mal nass
inaflud woul d j i frifugal |oading
and t her mal q‘é@?!&ss fa‘t’%"ﬁ@%ﬁﬁ%@ﬁ%tg&‘.t@“}taﬂ%‘ﬁsgp‘!ﬁ%e1 é%?‘?ﬂz;bl e to not only
subst ant i al lleadingedgailéets 41¢heftrankigon berettanghdhbladeadnddhe assoceadedodatfdrm. nass that is
associ at ed '%h &”I%L%%{agih%%% . and hoeﬁlﬁf.qﬁovide roger 9 “ing for this
area. Summary dPHhE TRVER LB YO ET IRFIORFT I ThiS FeBIon 9 A KAt one aspect
of the invephdedm bel thppédin ket Sreadf thewirfoit; tiarébyabspltingrigeeviiel distiess s m ni m zed
to reduce its_ mass the inpingenment cavity behind the |eading edge is extend
radial Iy i niaMasse8A% curve forwardly behind an substantial conformity with
the curve ofjodoBp fill@he wiyB@RAvidte IRGEIIGRARASE intlolilccaN@t MRt @RPRAEe Of the

i nvention, the I npingenent cavity flattens and widens as it extends towards
i ts radial | § spbaaralaptiug sych thet bpgas Rattowpriires prepsrbsipatialbodimingied- At he fill et
[ 00061 11 agGol ARAGR nélolils RO @gretele;n;mqa nffal LFhEBIEO LN, tHelbfadeTPI NgEMENt

cavity is d ned on its one side an I npingenent rib having I npingenent
hol es t hat Sueheandheerse iretiieimal maeson a dlaisk areawuguld bavinegative effects in terms

of centrifugal loading and thermal stress fatigue and creep. It is therefore desirable

to not only substantially increase the fillet radius but also to reduce the mass that is

associated with a larger fillet, and to also provide proper cooling for this area.

Summary of the Invention

[0004] Briefly, in accordance with one aspect of the invention, the thickness
of the relatively large fillet is minimized to reduce its mass the impingement cavity
behind the leading edge is extend radially inwardly and curve forwardly behind an
substantial conformity with the curve of the fillet.

[0005] In accordance with another aspect of the invention, the impingement
cavity flattens and widens as it extends towards its radially inner end to thereby
provide improved cooling to the fillet.

[0006] In accordance with another aspect of the invention, the impingement
cavity is defined on its one side by an impingement rib having impingement holes
that are elongated in cross sectional form.

[0007] In accordance with another aspect of the invention, the impingement

holes near the blade leading edge are orientated with their elongations radially



[ 00071 In accordance wi th another aspect of the invention, the inpingenent
hol es near the bl ade | eading edge are orientated with their elongations
radially -2 aligned, and those inpingezent hol es adjacent the fillet are
aligned with their elongations in the transverse direction. [0008] In the
drawi ngs as hereinafter described, preferred and alternate enbodinents are
depi ct ed; hotlished, and heseoppingement helsa pdingent the fletamplignedwiatheir constructi ons

can be made 15602861 iMHeRRAH veRleRBELIGAY fromthe true spirit and scope of the
invention. Briet Description of the Drawi ngs f0009] FIGS. 1 Aand | B are

schematic i|100@8]r at | o&théﬂrWngéﬁ hereipafiersigecribed, praferradrapdl altermitades in
accor dance "%ﬁt dirhedPdrd g{;}i&&f h0\$r Qz%ﬂﬁls%the?m‘oﬁiﬂ%%ﬁo%? aNd BYXngxfte a turbine

bl ade show n e strea nes 0\;/‘0| g therearound 1 n accordance with the
prior art. 1@ddthttiis@an Bemstothsrcwomtimui dapating frogeathe tresypanitaind seopeefiuct i ons
bet ween | artﬁe. anq. small fillet blades. [0012] FIG 3B shows conparisons of
adi abatic wa f"&vg?rlﬁ’gr atures between l|arge and small fillet blades. [0013]
FIGS. 4A and 413 are cutaway views of a large fillet blade in accordance

with the present _inyentiaon 0014] FIG 4C is a sectional view as seen al ong
| i nes CC of eli'i'g.l)e&‘i%‘.’"%e‘gé?? bf"?‘b‘ﬁ bf the Preferred Enbodi ment ]0015]

Referring nogodsy Fi gsFIGS) 1and 3 B3re éch@matic iBuskROUM ofRorddxt fic mddelgoncept i on of
a vortex structure that results fromthe flow of hot gases over a turbine

bl ade havi ngohRrting blades in acgordggee pvithiike Mios@E- por tion intersecting with the
platform sqgbigpn at pbSL@RidAlidw of it MERAbw AR M IrcarkEled, 1t W Il be

seen, that because of |am nar separation that occurs, secondary flow
vortices ar dlowingrhgreanguid injaaeordanece wightheprionart.ne trapped on the suction side

of the airf C{béﬁ] as s h?f@ ’3Aa§ﬂgwg p(ﬁﬁﬁmﬁ@lﬂ of Efsr{emperature reductions between
large and small fillet blades.
[0012] FIG. 3B shows comparisons of adiabatic wall temperatures between
large and small fillet blades.
[0013] FIGS. 4A and 4B are cutaway views of a large fillet blade in
accordance with the present invention.

[0014] FIG. 4C is a sectional view as seen along lines CC of Fig. 4B.

Description of the Preferred Embodiment

[0015] Referring now to Figs. 1A and 1B, there is shown an artist’s
conception of a vortex structure that results from the flow of hot gases over a turbine
blade having no fillet (i.e. with the blade portion intersecting with the platform
section at substantially an orthogonal angle). Here, it will be seen, that because of
laminar separation that occurs, secondary flow vortices are formed such that hot
gases can be trapped on the suction side of the airfoils as shown, and these can then
result in severe distress in these regions.

[0016] In Fig. 2, there is shown a computational fluid dynamics simulation
of the streamlines of gases passing around an airfoil having little or no fillet as
discussed hereinabove. Here again, there is evidence of secondary flow vortices that

tend to affect the thermal load to the airfoil.



result in severe distress in these regions. [0016) In Fig. 2, there is shown
a conputational fluid dynamcs sinulation of the streanlines of gases
passi ng around an airfoil having littl.g.or no fillet as discussed

her ei nabove. Here again, there is evidence of secondary flow vortices that
tend to affect the thermal load to the airfoil. -3 [0017] In an effort to
address t he I9PbHI ens dn geeffostid aHdnessi throroblems diseussadrtfersinaboveatheraisiif i ed t o

i nclude a | egding::gdos uﬁégllde%tlea\t%% Be SRS tsh@étan@@ﬂ'a?'iﬁfl c? @é&?ﬁe bl ade

present bl ade design con ura ns-use | eadin

pl atforms presentbladediesign cmﬁg@ﬁaflststuse lendmgledgeaﬁilgs t@fhe(h)la(dstplatfnumes or |ess.

I n accordanc nt__desi ncreased fillet si. afillet is
provi ded hav‘lglrtl}\{w‘l aala'ra Oﬂet era'f/geb(’f%rbse"ﬁhe%orz%ssaﬂl e fj are Wf'&l%ille si ze of
the entire I‘pi'ebeﬂﬂ d@gﬂbfﬁbre@d&dtﬁﬂlet&éﬂ a filkdh éssproviddd }galvmrgaradlibs thatvaali b cati on has
been found to rﬁprove t he flowc racterllﬁtllcs of, the airfoil . and to

t her eby subsatszi’fﬁ aéPﬂW‘?%&BE‘ESFﬁg gﬁ‘btgf’éﬁd &a"°ﬁal?(}‘fé§/18|‘?‘ih§f° rhighetn. For

exanpl e, i n Higmodificatiol BaEbeef {6 W lintbrév@|tRY fl&w Blefladteidticsadfitinidéil t enper at ur es
in three gradations, A B.and C for both an airfoil with no fillet (at the

botton) and 25Ado therehy substentially reduee e tqmperatyres indhp fillet regiope Fobf ¢ hese, t he
cooler r angeex%{)lteelm?‘?i UUIHER it ShoWAQM3lor Qb/deti hﬁil&ﬁ?}fgf teﬁxght fu?esAh eet he bot tom

and the hotter tenperatufe ranges are shown by er ors C at the
top. As wi | |grasatiprsc 4o iandd fortteth apeairfeibwisk nafilletdat the betiom) and)v@erthlme nmodi fi ed

airfoil & lar‘[ghtfhe thcj: 40?* )In QE‘& tl?elé%) ?l%eﬁd%%*e?{'apé? & t%rﬁf)&gtupegrs{#hga'nl n the

cool er zone A e al oi | hou result of the
fillet tend|hyghe dankesuqnlprseésstthdwmtwnthndlaﬂld hottortbmpasture[lﬁ@ges]are&hnwhhyl y, in Fig.
3B, wherein

between an &1 hl?%’i?fir cﬂlgrsrk%ﬂhe t°P| Eogecé)g%mﬁ qé? B4 %m]‘)e\é\thses hg‘ﬁ eggﬁteu\rme;s h the
fillet (as siewhe abdifiee aitfod ite) w1thra fitlen) hacasbstaitivly geeatee popioni irithe D i s
| ndi cat  ve GPO SRR b PEARH RS PEFS. Tha g e RREos B TheeE Chat the
adi abati c wad buppREPBE BhdwaBvoriéest e airfoil having a fillet are
substantially reduced fromthose of the airfoil having

[0018] Similarly, in Fig. 3B, wherein there is shown a comparison of

adiabatic wall temperatures between an airfoil having no fillet (as shown at the left)

and one with the fillet (as shown at the right). In each case, the darker portion D is

indication of cooler temperature range and the lighter portion E is indicative of a

higher temperature range. Again, it will be seen that the adiabatic wall temperatures

of the airfoil having a fillet are substantially reduced from those of the airfoil having

no fillet.

[0019] Although the use of larger fillets successfully addresses the problem

of the secondary flow vortices as discussed hereinabove, the use of such large fillets

can also introduce other problems associated with the design and use of an airfoil.

Generally, it will be understood that the introduction of a larger fillet will also

increase the amount of metal that is in the airfoil. This substantial increase in the

mass in the area of the fillet could have a negative effect in terms of centrifugal

loading and thermal stress, fatigue and creep. The present invention therefore

addresses this problem by reducing the mass of the larger fillet blade and providing



no fillet. [0019] Although the use of larger fillets successfully addresses
the problem of the secondary flow vortices as di scussed herei nabove, the
use of such large fillets <can also intr-oduce other problens associated with
the design and use of an airfoil. Generally, it will be understood that the
introduction of a larger fillet will also _increase the ampunt of netal that
is in the aifor¥tmousveplipe feahuesthatihaye base found effpciive frecooling deilaieg filletar ea of the
fillet coul dieha¥gedpefiegative effect in terms of centrifugal |oading and
thermal stress, Tatigue and creep. The present invention therefore

addr esses thﬁ092QirobI eRefyyringampiciodiies: hé andi4B, Wierqina tyrbingblad¢ 1] iset bl ade and

provi ding - 4k i bR Rl 0 FiERULGES LRk ARE. BRAE | gaindef fecti ve

coolingthe arge edge erring nowto Figs. 4A and
4B, wher ei n teeet 12rfbi ataclohgthe blhﬁeﬂlsto asdotmvng immberfsrudnas a/dighyampidfod si de vi ew,

respectlvely t he turhbi 11 h 12. far taching the
blade 11 to a |’nt13andapli]a?frr5[?aqg§ﬁ‘8 ﬁea‘gn%e&s%gls 5|trf'1 lggledgegztgr |cton 13 and a

pl atform 14 defivé aglage kaadmaglrﬁdg;ertibﬁ 1amhals aapx’esfsatelsudeg(ledgﬁcaﬂoslﬂé)ahd define a

pl ane x-x. The airf. portion r ure _side . £&. ncave side)
and a suctibiclq ‘?“’(d‘e O“%rﬂpé)lc aé?”g dg f":’iﬁﬁ‘f‘f& Srff’6 ’fﬂh‘?‘aﬂéfl nes a
pl ane Y, - Y1 dubdintiaBy ofihtpsha 1 | 1ahd>vx@ﬁd Bﬁﬂﬂgl@édgEQ7thﬂﬁ poiné whb the trai | i ng
edge 17. At the point where t | eadi n e 16 transitions into and is

attached to FW%daH@Fr?ﬁSMns t%w@ 'Fst‘aﬁgedrt@ tRl3Erp Idgthgie i adi us fillet 18
that ext e”dsrefaﬁ@éi} ar%%ms ﬂﬁet%tﬁa‘ﬂ@xt&ld@tﬁfoﬂ{ JBO% 25¥ndhe ;ﬂgt'fcm'n BQoQn the

| eadi ng edge 16 as s di stance D defines the offset betvveen t he
pl ane Y1-Y1 m3ﬁopﬁmd€ad¥%-eﬂaei¢1@ﬁ5hpwn phhedibtencedddefingnibe vffset, and passes

t hrough poi rgef‘%%t “‘3{% dgl\ﬁngl)dnge‘; .angﬁ%qﬁhqllsr}gr 3! '\Tﬁﬁgle fl: 1t fl%%igpd 30 and

formng a fi efines "t he exten e
accor dance vthltohgh]bIﬁnt@SesAeﬁllﬂet lihﬂlid?mxtemdmglbetvdemgantfsﬁﬁ laed 30hdifermdieg i ned by t he

paraneter, R AR AR L LA o R, oLl BLpRR0, 10, 0,77

radi us fill dhventiai theegecfiita $8 ishiefipgdty therpararheterd @ milld wittothe offes D
being in the range of 0.080” to 0.375” and the fillet angle 6 being in the range of 10°
to 60°. It is this large radius fillet that overcomes the problems of end wall vortices
as discussed hereinabove.
[0021] As is conventional in these types of blades, there is provided behind
the leading edge wall a leading edge cavity 19, and parallel to that is a coolant
supply cavity 21. The coolant supply cavity 21 is supplied with a source of cooling
air that flows up through a pair of radial passages 22A and 22B which pass through
the fir tree 12. The coolant supply cavity 21 is fluidly connected to the leading edge
cavity 19 by a plurality of impingement cooling passages 23. These impingement
cooling passages 23 are formed in what eventually becomes an impingement rib 35
during the casting process by the insertion of small ceramic core rods which are
subsequently removed to leave the impingement cooling passages 23. Thus, the
cooling air passes through the radial passages 22A and 22B and into the coolant
supply cavity 21. It then passes through the impingement cooling passages 23 and
into the leading edge cavity 19 where it impinges on the inner surface of the leading

edge before being discharged to the outside of the blade by way of film holes. In



as di scussed herei nabove. 100211 As is conventional in these types of

bl ades, there is provided behind the |eading edge wall a | eading edge
cavity 19, and parallel to that is a ceolant supply cavity 21. The cool ant
supply cavity 21 is supplied with a source of cooling air that flows up
through a pair of radial passages 22A and 22B which pass through the fir
tree 12. Theacewévr&ﬁfvl@@pwve@agﬂwrmminsveﬂmqn, theyeadgsdet @ity 89t he | eadi ng
edge  Cavi tYerd@abdowthilrdly Bl 3 oiakiBR) MORRP cxb il floR@rdppes 23. These

i npi ngenent _cool I ng passages 23 ar orned I n what eventually becones an

i mpi ngenment difepthaehing the fllet i he Thaenolantsupply cewty yis {ldly gppnectdddn thef  smal |
ceram c cor -Whj &b ar. r. t he i npi ngenent
cool i ng pas ?g%ggﬁk%&h 1}2b@lﬁ%%@e%pgﬁgﬁllﬁ%%drﬁ{;Fe%\s{(g‘gegtptg leogg)éﬁaet he radi al
passages 22Ampimgerd@Briddd. i nto the coolant supply cavity 21. It then passes

t hrough the jmaingenment coolin assages 23 an i nto .the | eading edge
cavity 19 V\Hg@]it inﬁ\%ﬁggo?fﬁg?lﬁg allrn'%g‘}oélffl’e?g@%thgfra‘ﬁﬂ@a%%f’(ﬁ?ga edge before
bei ngddi schamgedBImsiehthEsﬁpi@h@fvity bBoxbih&gdﬁckh;)"deytﬁYhedhﬁidglbmﬂgeibe%. OII n-5
accordance wi one aspect of the present inpvention, the |eading edge cavity
19 extends aaé%mmawnpﬁmﬁaolméumagﬁ ronet e mpBiesRe £plifded fillet cavity
24 direct| y08hdsnd 1 Bsdl tHelléaRingblge 106 thORhRYnd 8 PBRIOK tietebfpissdsl 1S fluidly
connected to thé fillet cavity 25 by i mpi ngement holes 26 formed in the

| ower por t i dhropgh theEmpingpseatlaies6 tp ipingepn tnggﬁurfapeo?ﬂ@f #Heifdlet 1800l ing air
is introduc i ’ i : passes into the supply
cavity 21 o%g?HgkgggEﬁgP@gﬁ@#“?E@éﬁggfﬁééé%ﬁﬁﬂg?%ggg’ and then a portion of
t he cool i ng [8023] passeConsfdevnghow band ofshenfgatnres bf the presery invertimaygesli 23 t o cool

t he | eadi L . 1. OR: X h h th
e 100110 1§005 S L0 € IR AP R 71 1
and then f| doles b6 atthdlofviet portanddi thainipidgemeftaibrdscucinthhttbe €odlinghir18. J00231
Consi deri t f eat .0of . t he.. i. nvent i it wll b
AN TR T AN S

i mpi ngement 26 leading to the impingement cavity 24, where it impinges on the fillet inner

surface 27, such that effective cooling of the inner wall 27 of the fillet 18 can be
accomplished.

[0024] Another feature that tends to enhance the cooling function is that of
the fillet cavity 24 being wider toward its radially inner end 28 as shown in Fig. 4A,
and also flattened towards its radially inner end as shown in Fig. 4B. That is, as the
fillet cavity 24 approaches its inner end 28, the distance between the impingement
rib 35 and the fillet inner wall 27 decreases so as to place the impingement holes 26
closer to the inner wall 27. By making the fillet cavity 24 as wide as possible, a
wider area of the large fillet 18 is cooled by impingement and more metal is
removed from the large fillet 18, thereby resulting in less mass, stress and creep
damage in the blade and attachment.

[0025] Another feature of the present invention is shown in Fig. 4C wherein
the impingement cooling passages 23 in the radially outer portion of the
impingement rib 35, are elongated in form, with the elongations aligned

substantially radially as shown. In the radially inner portion of the impingement ribs



.holes 26 at the |lower portion of the inpingenent rib 3 5 such that the
cooling air flow ng through the radi al passage 22A inpinges directly on the
i mpi ngenent holes 26 leading to the i6pingenent cavity 24, where it

i npinges on the fillet inner surface 27, such that effective cooling of the
inner wall 27 of the fillet 18 can be acconplished. J00241 Another feature
that tends t%5 BaRE&eimeingemeitAgles ahereictarested infhg lagral dirprdion @ | et cavity 24
bei ng wi der ghoWREdkhbleBy MBR MebitvelyvdBI the Rl wiAtAST tRIaMe fllt f8.9- 4A,  and al so
flattened towards its radially inner end as shown in Fig. 4B. That is, as
the fillet 0@ty 24Tho@mapaettbeclppgatadimpingement seolingipassages2daedthset ween t he
| npi ngenent ;ubidBerdoh ABMs b8 el drahy behBRIly BedIkhadd sfhGeARASI 3P as to pl ace

t he inpingeﬁ%%{&ﬁqﬁés 26 chéEr t%gthe ?nne? fl 21, %y making the fillet
cavity 24 agacgiraek igdorposHielimtingifacipr fhehowthin and wide dhe fHiegeavity 2Heen 18 i s

cool ed by i nRpi ; A i . I e g illet 18,

t hereby resu t"lp"%gqgﬁﬁé fg‘gorsﬁ% tﬁ({sogftpagét?légis’g%aﬁgg@ ég‘%s Foéz%nmﬁ:té)ge 'ié\ﬂ'{"ﬁ@ukﬁ ade and
attachnment . cpfiie2faflivdand dreft ahgaisuteqied fdrhite qrefeetates wivdhntilldictaitsa shown i n Fi g.

4C wherein t.he inpingenment cooli. SS s 23,in the radially outer
portion of m&*mﬂﬁﬁﬂ'ﬂﬂ%@g&?ﬁa?‘(‘ﬁ"?g?‘ dg?]?f @Eﬁ?ﬁgﬁ{éﬁ inform wth the
el ongati ons [@d27gned WS iPréseht iNventish s ibYerdsartsdatiety.showin idde radi al l'y i nner

portion of the | npingenent ribs -6 35 however, the inpingenent holes 26 are
el ongat ed irﬁieicr?égqo with reterenge to prefenrqd aud altemstgembodimentsas pllysiated mxthect i vel y
cool the T ulgkawinght fi wafl b Biicksa5caDy fonk bigfledlif thd ROBELAFBE HikaRe ierdiine

el ongat ed i npi ngenent cool i ng passages 23 and the_ inpingenent holes 26 can
be of any g@r?efrbweffycteﬁﬂéprem%pusdﬂpnrtlas from thetrpeginitand sgopeof thick in form The
limting fagtRhtiddds d@ﬁl‘ﬁédtﬂ}it?e aﬁiqlsyvi de the fillet cavity 24 can be nade is
the geonetric constraints”of the casting process for the core. A m ninum
coner radius and draft angle is required for the core features which wll
dictate a mninmumthickness for a given width of the fillet cavity 24.
[00271 Wil e the present invention has been particularly shown and



described with reference to preferred and alternate enbodi nents as
illustrated in the drawings, it wll be understood by one skilled in the
art that various changes in detail nay-be effected therein wthout
departing fromthe true spirit and scope of the invention as defined by the
clainms. -7 W Caim 1. A gas turbine engine conmponent conprising: a fir
tree for nmouWeiGlgim:he conmponent to a rotatable disk; a platformconnected to
said fir tree ang extangdk Agvihdeide dotpoinfinfiingeen a |eading edge and a
trailing edge; an airfoil interconnected to said platformby a fillet

extendi ng at an aclitteee fargeunting hecompenept eiafrefetableidiskt pl ane to a | eadi ng
edge of the airfqi j ially orthogonal
folsaid first pl R EEREaRNRy B e RE BRI HE SRYPERENNER Y

i mpi ngenent leadngdidgpasledtraldigxcigeit to said fillet inner wall surface to

jointly forma fillef.cavity therebet n, .said | npi ngenent rib having a
plurality of i n’BT1 ﬁléé%’ﬁfrcﬂ%qegggFooslaﬁe%\ﬁfohngrbéianf{,? leg%ng%égl‘ﬁ ’}%ﬂutey radi ally
fo(tendi‘ ng sltap@lleyro_ﬁi S’aid}ﬁaﬁﬁgﬁ'}rgqﬂdﬁ?tﬂ)ika@iﬁg eugfeioft}fera&ﬁ)il_fdgtendmgamghi ng the
ow of cooling.ajr tqQ one si of said. i_npingenment rib, so as to pass
through sai c'feiﬂ%ﬁp ne ¢ S'afma"afﬁrtﬁa@%lﬁ? s#i e Plafc S?‘Hﬁi“ﬁ'd@“&ﬁ WU il let inner
wal | surf aggil sérfacl; gas turbi ne engi ne conponent as set forth in claiml

wherein said acute angle is in the range of 10 to 60. 3. A gas turbine
engi ne conponent aanEegeniegt whdisppsed agiacent topaad Bllet inngewalbgurfage toof said fill et

is defined f | ' : I gn[g%ea' a first
point in vm?%lﬂ@}?ﬁgéfa istﬂae%lviﬁgr’]?]g{r:eggg}t%edd@ﬁmgfrﬁﬁg%%ﬁ%nﬁlﬁgt lp alﬁgrtaa a second
poi nt in whhpingerhent holed formédihereineands wit h sai d second pl ane s neasured

al ong & plane pag alleh, A 3Akabh b ANfisd0ola WGl gL g the of fset

distance is int
conducting the flow of cooling air to one side of said impingement rib, so as to pass

through said plurality of impingement holes and impinge on said fillet inner wall

surface,

2. A gas turbine engine component as set forth in claim 1 wherein said

acute angle is in the range of 10° to 60°.

3. A gas turbine engine component as set forth in claim 1 wherein the
extent of said fillet is defined by an offset distance defined by the distance between a
first point in which the fillet intersected with said first plane and a second point in
which the fillet intersects with said second plane s measured along a plane parallel
the said first lane, and further wherein the offset distance is in the range of 0.080” to

0.375".

4. A gas turbine engine component as set forth in claim 1 wherein said
supply air passage is fluidly connected to a supply air cavity on a rear side of said

impingement rib.



0.375". 4. A gas turbine engine conponent as set forth in claim1l wherein
said supply air passage is fluidly connected to a supply air cavity on a
rear side of said inpingenent rib. -8g85. A gas turbine engi ne conponent as
set forth in claim4 wherein said supply air cavity is fluidly
interconnected to a | eading edge cavity by a plurality of inpingenent

cool i ng passagess3- 6. A ggatirhing grigine comgirrat asowporibin clais eheeirseld in claim |

wherein sai gu?p;gplpt ',gﬂlﬂﬁ%%ﬁtg&omecgsw Rhdi¥ %&gét ﬁve bybgagmg,@ﬁg( ofi th said

plurality o I nge l'es so as to I npi gas turbine
engi ne conpomgimgement sealingpasshgdsn cl aim | wherein said plurality of

i npi ngenent holes are generally elongated in cross sectional shape. 8. A gas
turbi ne engi ne conponent as set forth in claim?7 wherein said elongated
shapes are ali gnéd geA@aattuneter@h&\cemmmmstsheforthdi dhindl whetingaid 9. A gas

t ur bi ne engi ne onent, as sgt forth.in cI va]clar ein said inpingement

cool i ng pasé‘éiffé’éa‘ﬁ reageiyeperslly padighly li 36‘@ Sf"r‘?af’g ity Of IBEEMER in form M

A gas turbi mgleebPase impiAROMERbn.as set forth in claim9 wherein said
el ongated shapes are generally aligned in a radial direction. 11. A gas

t ur bi ne engi ne conponent of the type having: an airfoil with a |eading edge,

a | eading edge cavitya gadn J}%ﬁﬁ%ﬂﬂlpédegtas Ok i Q8hANh&ERRhM cavity,
wi th the cool ant supply caV|t eing supplied with coolant air by way of a

cool ant supplwyaluskimpingamantated ateasnerally clongated ie erpps spctinmhggape: | ui dl y
interconnected to said | eading edge cavity by way of a plurality of

i npi ngenent cooling passages fornmed in the inpingenent rib; wherein, said
airfoil has a fiB8let Agacmbormnginedomporgntadetabitly in dlaier? ehateiofaithe | eadi ng

?ggleals |alyd f Jolngz;[tecpﬁlage% a];eoz{l{grged generaﬁy Ergns(\:lgrrsevt% JIC ra f&%re\étl as it extends

9. A gas turbine engine component as set forth in claim S wherein said
impingement cooling passages have cross sectional shapes that are elongated in

form.

10. A gas turbine engine component as set forth in claim 9 wherein said

elongated shapes are generally aligned in a radial direction.

11. A gas turbine engine component of the type having:

an airfoil with a leading edge, a leading edge cavity, an impingement rib,
and a coolant supply cavity, with the coolant supply cavity being supplied with
coolant air by way of a coolant supply passage and said coolant supply cavity being
fluidly interconnected to said leading edge cavity by way of a plurality of
impingement cooling passages formed in the impingement rib;

wherein, said airfoil has a fillet interconnected to a radially inner end of the
leading edge said fillet being formed so as to curve forwardly as it extends radially
inwardly to a platform and

further wherein said leading edge cavity and said impingement rib are so

formed as to curve forwardly as they extend radially inwardly in close proximity to



innardly to a platformand further wherein said | eading edge cavity and said
i npingenent rib are so formed as to curve forwardly as they extend radially
inwardly in close proximty to -9 saidgfillet and with said inpingenent rib
having a plurality of inpingenent holes for conducting the flow of cooling
air toinpinge on said fillet. 12. A gas turbine engine conponent as set
forth in cl aaichfillét andevithi saiddmpingement dibdavifiga plugaidy sfaimgingeintetholeafer a
plurality of fd' I mn ctgogi n%fholles afr r. colgldu%tsgigqmtpe flow of coolant air to
an out er sufPACE"EEF E8Y 1 (¥ MRS HEYENG he conponent as set forth in
claim1l wherein said supply air passage is generally radially aligned with
said plurality of_ inpingenment holes so as to inpinge thereon. 14. A gas
t ur bi ne engi ne ci%rpon‘éﬁgs%f ’%ee‘i"gf"SF?’Hp‘?’}‘?mcqséftrﬁf’gﬁ“\/ﬁ%‘ﬁwe]i PRIy yrality of
i npi ngenent shiahRfoilane sgeNfétdalya SluRNgesfdlnicBolizdd s IRGohaRahg Gbape. 15. A
gas turbine engi ne conponent as set forth in claim 14 wherein said
el ongat ed sHape caplantairitg peptefeuepesitherealy ansversely to the radial direction.
16. A gas turbine engine conponent as set forth in claim15 wherein said
i mpi ngenent cool i ng passages have cross sectional shapes that are el ongated
in form 17. A Hhs tAghimbingrygine covpyroniassetfertisimtcldimrll twhereicsasd m 16
me;e'r 2 dis :; gl(l:ﬂpr?}leag{]ﬁgdg%a%g id JORLASP BNy SRRk WStn RAS SRYARy 8F Spiglsed! | v @l i gned
holes so as to impinge thereon.

14. A gas turbine engine component as set forth in claim 11 wherein said

plurality of impingement holes are generally elongated in cross sectional shape.

15. A gas turbine engine component as set forth in claim 14 wherein said

elongated shapes are aligned generally transversely to the radial direction.

16. A gas turbine engine component as set forth in claim 15 wherein said
impingement cooling passages have cross sectional shapes that are elongated in

form.

17. A gas turbine engine component as set forth in claim 16 wherein said

elongated impingement cooling passages are generally aligned in a radial direction.



