MANUFACTURABLE AND | NSPECTABLE M CROCI RCUI TS BACKGROUND OF THE | NVENTI ON
(1) Field of the Invention [0001] The present invention relates to a nethod
for manufacturing turbine engi ne conponents having an airfoil portion with
a cooling mcrocircuit and a turbine engine conponent formed thereby. (2)
Prior Art [0002] Turbine engi ne conponents, such as high pressure turbine
bl ade airfoils, encounter harsh environnents and are subject to extrenely
.hot gases from other conponents such as burners. The airfoil portions of

t hese conponents experience a varying thernal load. As a result, the
airfoil portions neeHAN?EP@EPQﬁﬁyEeéNPoégﬁ?@CTAﬁ¥¥ HECRQRIBREITSr cooling the
airfoil portions vary fromdesign to design but there is a certain optinmm
arrangenent that mnimzes cooling flow [0003] Today, cooling mcrocircuits
inthe airfoil portions of BaFRERENhGFhEHEOARVEERIGN may be fornmed using

refractory qg;a#i ﬁ?ﬂﬁ?&h@ ﬁpgngignmall design. The refractory netal core
mel ti

mat eri al has an elevate ing tenperature, making it desirable for
processi ng doodhl They estesent: daséntipibefdaeesbebng heodedEcaut and form ng

i nt er nal nicroc#rcuit E£%§s$gema%%gmjthin a_wal l gf t he cast, conponent.
Wil e this "PREHRATGHE 1S SFPARE TRITY rFRVENY ST 4% &di ng
m crocircui psrtién iwith fof icoovlltng omi dispeitctie afitics oeutising sngihes f or ned.
SUMVARY OF THE INVEN&%CN 59%84%8€ccordingly, one ai mof the present

U £

i nvention i §°MB° Pt Yfor formng a turbine engine conponent
havi ng

(2) Prior Art

[0002] Turbine engine components, such as high pressure
turbine blade airfoils, encounter harsh environments and are
subject to extremely hot gases from‘other components such as
burners. The airfoil portions of these components experience a
varying thermal load. As a result, the airfoil portions need
to be cooled locally. The mechanisms for cooling the airfoil
portions vary from design to design but there is a certain
optimum arrangement that minimizes cooling flow.

[0003] Today, cooling microcircuits in the airfoil portions of
turbine engine components may be formed using refractory metal
cores in a double wall design. The refractory metal core |
material has an elevated melting temperature, making it
desirable for processing during investment casting before
being leached-out and forming internal microcircuit
passageways within a wall of the cast component. While this
technique is effective to form very desirable cooling
microcircuits, it is difficult to inspect the microcircuits

thus formed.

SUMMARY OF THE INVENTION
{00041 Accordingly, one aim of the present invention is to
provide a method for forming a turbine engine component having
an airfoil portion with cooling microc¢ircuits that can be

inspected without great difficulty.



an airfoil portion with cooling mcrocircuits that can be inspected w thout
great difficulty. 1 [0005] In accordance with the present invention, a

met hod for rmanufacturing a turbine engi ne conponent having an airfoi
portion is provided. The nethod broadly conprises the steps of formng a
first half of an airfoil portion of the turbine engine conponent and
formng a firrst. cooliing mcrocircuit having at |east one passageway on an
exposed internal wall surface of the first half of the airfoil portion. The
.method further conprises formng a second half of the airfoil portion of

t he turbine engi ne conponent, formng a second cooling, mcrocircuit having
at | east oneloﬁgﬁag%%déﬁcéx‘ﬁb’é%othq REEEFRC WAV ERSiT ack W hoRe £8Econd

hal f of the wgiriifaickurpRgta Ofurifind @h@qhegc&hﬁqﬁéﬂ@tha%h% bR afrfbiiting
relationship with the second half affer the mcrocircuifs have been forned
and i nspect @r{i0006s Fhevidrdhodhef mekbogrkseadly mpswriigasi Sheusteps of

advant ageo“.sfc{]x'ﬂlih L anygt r%ﬂﬂ o%%(ﬁj-ﬂ Qﬁ!rfjcgflbapél"{:"i@nln%fe@gien@urﬁﬂq@on?nt’
such as a high préssure turbine blade, can be easily nmanufactured with
m crocir cui tengipe covbpnent extdirfeyming080¥}rFurededring migreotdewmtle with the

present inv I [ i e oadlyy Lse n airfoi
portion ha??%&ggaF?r%%g%?réﬁ%fg%%gggegggp§9§%%on c%%ﬁfé%?ggé%? ?%Eﬁn
abutti ng relsatifershpp, thadf Bagh hefl fsafdtherstrzilf gorthahf ahed mes@iel second

airfoil half h% i ng amcoolin ni%yocircuit %Qﬁt e an.ipternal_wall

surface. [ OCGHIEEnEP HETSTT S BFPHe 2iREPAL I HoIoE 4 PAEPBLE abTeLon

m croci r cui tef ahet harplirs effigine edinpofends feihiras s0tslkebnd cooling
microcircuit having at least one passageway on an exposed
internal Qall surface of the second half of the airfoil
portion, and placing the first half in an abutting
relationship with the second half after the microcircuits have
been formed and inspected.
[0006] The method of the present invention is quite
advantageous in that an airfoil portion for a turbine engine
component, such as a high pressure turbine blade, can be
easily manufactured with microcircuit type cooling features.
[0007] Further, in accordance with the present invention, a
turbine engine component broadly comprises an airfoil portion
having a first airfoil half and a second airfoil half in an
abutting relationship, and each of said first airfoil half and
said second airfoil half having a cooling microcircuit feature
on an internal wall surface.
[0008] Other details of the manufacturable and inspectable
microcircuits of the present invention, as well as other
objects and advantages attendant thereto, are set forth in the
following detailed description and the accompanying drawings

wherein like reference numerals depict like elements.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] FIG. 1 illustrates two airfoil halves formed in

accordance with the present invention;



obj ects and advantages attendant thereto, are set forth in the follow ng
detail ed description and the acconpanying drawi ngs wherein |ike reference
nuneral s depict |ike elenents. BRI EF DESCRI PTI ON OF THE DRAW NGS 100091 FI G
L illustrates two airfoil halves fornmed in .accordance with the present

I nvention; 2 [00101 FIG 2 illustrates a casting unit for formng the
airfoil halves of the present invention; [00111 FIG 3 illustrates the split
line in the casting unit of FIG 2; [00123 FIG 4 illustrates an
alternative split arrangenent which can be used with the casting unit of

FIG 2; and [p0DIBIFId.G2 31ulbusited &5 casttingchiHie B cibmmngdenkor med
using the casting unit. of FIG_ 2 and which ma\é,be used to form a turbine
engi ne conpofthtolt GHEYESFPE the i P¥RRANad@VERELBT i ng f1 uid mi crocircuit

which can beobibedaed inteitberawvdd suef spach airfoid 4y tda@ingNdnif 00151
FIGS. 7A and 7B illustrate various features which can be used in the
cool ing fl ui 8fnF¥fodircuit of FIG 6. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI VENT( S}oof H0%6]c Raf €A1 {;00r4Hau tg fah%e%gwgsspﬁ'tGaerain%_leHaM ates an
airfoil portion 10 of a turbine engine conponent, such as a i gh pressure

turbi ne bl adehigihecagi bieoilegovitlortl) dagsiag anistohdH¥G.12;amada second hal f
niernal - ot FOUEF SRR BT e i e MR R0N (AL e BS SRR O e
her ei naf t er , us meg ailref @alsthagvesid 2fariGl4 2apedf ehield =y tHeatusedespefoiwe
internal wal | sunfaces 290890 agufl oxposed.

[0014] FIG. 6 illustrate a cooling fluid microcircuit which

can be imbedded into the walls of each airfoil portion; and

[0015] FIGS. 7A and 7B illustrate various features which can

be used in the cooling fluid microcircuit of FIG. 6.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)
[0016] Referring now to the drawings, FIG. 1 illustrates an
airfeoil portion 10 of a turbine engine component, such as a
high pressure turbine blade. The airfcil portion 10 has a
first half 12 and a second half 14. The airfoil halves 12 and
14 may have any desired shape and may include internal
gtructures, such as ribs 16 and 18. As will be discussed
hereinafter, the airfoil halves 12 and 14 are formed so that
respective internal wall surfaces 20 and 22 are exposed.

[0017] The airfoil halves 12 and 14 may be cast in any
suitable manner known in the art from any suitable material
known in the art. For example, the airfoil halves 12 and 14
may be formed from a nickel-based, cobalt-based, iron-based,
or titanium-based alloy material.

[6018] In a preferred embodiment of the present invention, the
airfoil halves 12 and 14 are formed using a casting unit 24
suéh as that shown in FIG. 2. The casting unit 24 is unique in
that it casts a structure 100, such as that shown in FIG. 5,
from which the turbine engine component can be formed. The

structure 100 may include a platform 102 having a leading edge



[00171 The airfoil halves 12 and 14 may be cast in any suitable manner
known in the art fromany suitable material known in the art. For exanple,
the airfoil halves 12 and 14 nay be formed from a nickel - based,
cobal t - based,- iron-based, or titaniumbased alloy material. [00181 In a
preferred enbodi nent of the present invention, the airfoil halves 12 and 14
are forned using a casting unit 24 such as that shown in FIG 2. The
casting unit 24 is unique in that it casts a structure 100, such as that

shown in FIG 5, fromwhich the turbine engine conponent can be forned. The

structure 1004me itmwellideg sefdatfadm, mal@2rbkavside sedgeadiongy eddeal3sd€dhd a
trailing edge 106,. a first_side edge 10 and a secand | de, edge 110. The
structure 1(9)%1%‘3 seggﬁaéapth%%eseE[rH}e&fuirresﬁooa? ?%iwaméqclf%eafg‘gﬁggfﬁ%t edge 108
and the secanidrfiinf dhlfhakfaldry almngdyke1edgaend the Beeonldr 86 €1 1R fmay

al so have features such as an attachnment portion (not shown) fornmed on an
under si de oflﬁt%iﬂ&ﬁaFPSrﬁ33%2l%ﬂnjﬁaq FEFECEEEEf%RQéﬂ?Y BeBReBRAVEN exteri or

surface 114 mdathk@=0kudhl £8Pactd M dnRnef potbtori (o IsHahyesotded@sh 14 and
a surface of the platform 102. One of the advantages to the structure 100

i s that the 20 isexgidgapf She micdform aAQ 2pd aicllebsoddd prreedto the

hal ves 12 andhtlfbdf aRdLREEPL0PNRS Alcel RE4SLEULTHISS 210 BRLRGve ) QhdIESE
together. Because the internal wall surfaces 20 and 22 are exposed, one or
more cool i ng-ie @lgépiéuhabveanhandadit| pndf arpiefaste e that BLaBFowRl |

surfaces 20 apd e The ADaRR Bt addle Bl £ROCLEAMHGLAR0E SEhECt BLk t O

optim ze the cooling needs of the airfoil portion 10 in its I ntended
envi r onnent .int{eg@ed] wIbl f eprfades 20 aodurdsant®sxpdredc astipngtanthe 24 i s

halves 12 and 14 of adjacent ones of the structures 100 being
joined together. Because the internal wall surfaces 20 and 22
are exposed, one or more cooling microcircuits can be easily
formed on the internal wall surfaces 20 and 22. The shape of
the microcircuits can be selected to optimize the cooling
needs of the airfoil portion 10 in its intended environment.
[0019] To form the structures 100, the casting unit 24 is
separable along the lines A - A and B - B which define the
split line 26 for the airfoil portion 10. The casting unit 24
is different from prior art casting units wherein the airfoil
portion was formed without any split lines. Instead, there was
a parting line in a center portion of the platform. Forming
the turbine component structures-in this manner was
disadvantageous in that there were a plurality of leakége
paths between adjacent platform portions which required the
use of numerous seals. This disadvantage is overcome by the
casting unit 24 used to form the structures 100 because the
platform portions are now cast as a single unit eliminating
the need for seals as it is configured today along the
platform edges. In use, the casting units 24 may be filled
with a molten material in any suitable manner known in the
art. That is, create the mold with wax, shell the mold,
liquefy the wax, and pour the liquid metal in the pattern

(empty spaces) during casting.



separable along the lines A- A and B - B which define the split line 26
for the airfoil portion 10, The casting unit 24 is different fromprior art
casting units wherein the airfoil portion was forned w thout any split

~-l'ines.—+tnstead;—there was---a parting-line in a-center portion of the

platforn1 Form ng the turbine conmponent structures in this nanner was

di sadvant ageous in that there were a plurality of |eakage paths between

adj acent platform portions which required the use of numerous seals. This
di sadvantage is overcone by the casting unit 24 used to formthe structures
100 because Ih@QOKﬂEﬂG(3BnﬁﬂmubtDmseaHdhaNﬁNnmaSE asspl bt Npiree @@ whekhm nati ng

the need for | s as configured today along the. platformedges. In
use, the cas‘t:‘-fuﬁ %H‘}Stsd 3R %ﬁ? B%S?Jrrﬁ é‘Hu%\ﬁ %ﬁ ng"li l?‘étoéﬂrti é?ﬁ" € n any

sui tabl e rran PEEsOWhviehttiBa tar forn hade Iai,rf@ﬁ@ahgwé@ 1lghanviiuh wax, shel |

t he nol d, glefé t he wax, _and gour the liquid netal in the pattern (enpty

spaces) durlh 3455 28 POOSPFIEIYS SPROGiNERE aPEsa oFRL Florkimist 28 split | ne

26 which caphien ussf HehukbBe ¢ASEhOGE4HHS Ait8 @@réyfﬂ&@bufth%hepresent
invention to formthe airfoil halves 12 and 14. ill"ustrates an

alternative Eﬁ%ﬁﬁﬂqn%ﬂyaﬁﬁlansbPlfOF?HQKQGQrfﬂhlcha%ﬁﬁﬁlﬂ? #ed 1#n t he casting
units 24 cari 5Eﬂ(ﬁgféyygngpggs§ﬂgslnygﬂkﬂ%n %OfEEQEnééﬁifﬂdﬁ(ﬂl hal ves 12

and 14. [002 Referring to GS. 6, a first cooling™ mcrocircuit 120
can be forne@l@ﬁPQ4ﬁ§wlﬁté?ﬁapan@b¢ %@mmﬁtewggheusmtermﬁﬁfwamltabréacec%muque

known in thmﬂﬁg de8f s%’i%%'l? ?emgn Scrﬁ%%c%ttﬂg 5 52N R %x%éies”ucwre

I f desired ere a nunber such as pedestal Structlres
whi ch the microcircuit 120 can be a cast structure if desired where

a number of elements 122, such as pedestal structuresg, which
define one or more passageways for a cooling fluid, as well as
an inlet 124 and an outlet 126 for the passageways, are cast.
Alternatively, the microcircuit 120 can be machined, using any
suitable technique known in the art, to form the elements 122
which define the passageway(s) for the cooling fluid and the
inlet 124 and the outlet 126 for the passageway(s). As noted
above, the exact configuration of the microcircuit 120 is a
function of the end use of the turbine engine component. FIGS.
7A and 7B illustrate exemplary cooling microcircuit
configurations which can be used in the present invention. An
advantage to forming the microcircuit 120 in this manner is
that it can be easily inspected prior to assembly of the
airfoil portion 10.

[0022] After or before, the microcircuit 120 has been
inspected, a cover plate 128 may be placed over it and jcined
to one or more of the elements 122.

[0023] In a similar fashion, a second microcircuit 120’ may be
formed on the internal wall surface 22 of the airfoil half 14.
As with the first microcircuit 120, the second microcircuit
120’ may be formed using any suitable technigue known in the
art and may have any number of cooling passageways. The
microcircuit 120’ also has a plurality of elements 122’

defining one or more passageways for the cooling fluid, and an



define one or nore passageways for a cooling fluid, as well as an inlet 124
and an outlet 126 for the passageways, are cast. Alternatively, the

m crocircuit 120 can be nachined, using any suitable technique known in the
art, to formthe elenents 122 which define the passageway(s) for the
coling fluid and the inlet 124 and the outlet 126 for the passageway(s).
As noted above, the exact configuration of the microcircuit 120 is a
function of the end use of the turbine engine component. FIGS. 7A and 7B
illustrate exenplary cooling mcrocircuit configurations which can be used
in the preseﬂnldtnuentimmd dh\ounhﬂ&nuage for foenaepltilng dilaiaci rcuit 120 in

this manner is that be eas i ected pri.or to a nbly .of the
airfoil portﬁ%ﬁ?aﬁﬁwaY6552] e P b %8F8r hetWﬁF#%Qﬁﬁﬁﬁchaﬁﬁgl%%g%ﬁﬁ?nbeen
i nspect ed, aimpeetefl ahecdid PKtRe 1QbaCﬂquy£rplatce@.nd>vjte Bed to one or

nor e of the el ements 122. 0023 in asimlar fashion, a second mcrocircuit
1201 nmay be M¥FOFRIHACt 1Y st AQEDGAI FOsthe £emEntsSt 18Re-airfoi | hal f 14.

As with the faozal) Fhere6td€Yiltarke0a26hangecoid WL iRCHbEHEE td20e My be
formed using any suitable technlque known in the art and nay have an
%W%Ilty

number of coBigEFtEad3aghy' 22 TRE thecFeepeetite mr%nes@um% Bl
of elenents 12%21113@&5'&5&%&&%1@ PRERN PSS AUERAY Sinf Rhel Qetc%ﬂ%f' ui d,

and an 5 inlet 1241 and an outlet 126" for the cooling fluid passagemay(s)
After or befyieginge ﬁi%ﬁ%ﬁﬂQQHHQﬁdEEG; apd Wekdind n§$e§b@§ldab%cnaﬁ64ﬂ ate
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128 and 128" can ea51ly be replaced 1f dirt plugging becomes a
problem in the field. '

[0025] After the microcircuits 120 and 120' have been formed
and inspected and the cover plates 128 and 128*' have been
installed, the structures 100 are ready to be installed in a
support structure (not shown) such as a disk. Adjacent ones of
the structures 100 form an airfoil portion 10 by placing the
airfoil half 12 in an abutting relationship with the second
airfoil half 14 wherein mating surfaces 40, 42, and 44 on the
airfoil half 12 contact or abut mating surfaces 46, 48, and 50
on the airfoil half 14. If desired, the airfoil halves 12 and
14 :may be joined to each other using any suitable means known
in the art such as by mechanical devices, diffusion bonding,
transient liquid phase bonding, or solid state bdnding.

[0026] As can be seen from the foregoing discussion, the
technology employed in the present invention provides a simple
means to implement microcircuit features in an airfoil design
without the complexity associated with double-wall cooling
designs. The present invention facilitates internal
inspection, resolves the plugging problems, and improves

performance by eliminating numerous leakage paths.



el ements 122 and 1221 of the respective mcrocircuits 120 and 1201 using
any suitable technique known in the art such as brazing, diffusion bonding,
and welding. It should be noted that one advantage to this approach is that
- the-cover-plates -128-and--128, -can easily be replaced if dirt plugging -
becomes a problemin the field. [00253 After the mcrocircuits 120 and 120
have been fornmed and inspected and the cover plates 128 and 128" have been
installed, the structures 100 are ready to be installed in a support
structure (not shown) such as a disk. Adjacent ones of the structures 100
forman air f@HAT pg tALIMED Bg:pl acing the airfoil half 12 in an abutting
relationship with the second airfoil half 14 wherein mating surfaces 40,
42, and 44 on the airfoil half 12 contact or abut mating surfaces 46, 48,
and 50 on the mindteidd akfmddufddrdasio adtukbenai ¢dgirde Rahpesed? and
14~may be joined to eacgﬁother usi ng any suitable means known in the art
such as by neCHIHERY §8Gi E68PS of% f usi on bonding, transient |iquid phase
bondi ng, or solid state bonding. [00261 As can be seen fromthe foregoing

di scussion, the technolog¥_enployed in the present invention provides a
sinple neans to G9FieFedt ThFet ¥ ntt afeai tfedl iPPE o PLofhededthyine
without the gomBleddmponsnesi #4g@d W th double-wall cooling designs. The
present invention facilitates internal inspection, resolves the plugging
probl ens, and inproves performance by elimnating nunerous | eakage paths. 6

WHAT IS CLAI MED 'f%nﬂn?Aa”?iPQQ Q81 IR RELNEL0Gi @ HAYiRigngceDgh e Sprponent
conprising the steps of: '
passageway on an exposed internal wall surface of said first

.half of said airfoil portion.

2. The method according to claim 1, wherein said first half is
formed by casting and wherein said first cocoling microcircuit
forming step comprises forming said first cooling microcircuit

with an inlet and an outlet.

3. The method according to c¢laim 1, wherein said first cooling
microcircuit forming step comprises forming said first cooling
microcircuit by casting a plurality of elements forming said

at deast one passageway.

4. The method according to claim 1, wherein said first cooling
microcircuit forming step comprises forming said first cooling
microcircuit by machining a plurality of elements forming said

at least one passageway.

5. The method according to claim 1, further comprising placing

a cover plate over said first cooling microcircuit.
6. The method according to claim 1, further comprising:

forming a second half of said airfoil portion of said

turbine engine component; and



formng a first half of an airfoil portion of the turbine engine conponent;
and formng a first cooling mcrocircuit having at |east one passageway on
an exposed internal wall surface of said first half of said airfoi
-porti-on.- 2-—The -net hod -according to claiml, wherein saird first half is
formed by casting and wherein said first cooling mcrocircuit formng step
conprises formng said first cooling mcrocircuit wth an inlet and an
outlet. 3. The method according to claim1, wherein said first cooling
mcrocircuit formng step conprises formng said first cooling mcrocircuit
by casting a plurality of elenents formng said at |east one passageway. 4.

The nethod according.to claiml rein_said first. cool.in lcrocircuit
form ng step con%%?%%ggfgrﬁ$%%n%éfé’lﬁﬁ%Plggg?fﬁ%ul%ﬁ%?%ﬁ%ggﬁrpe%ﬁtﬁﬁghining

a plurality missigemant enf annenspsal dntatrnheashl DneafassagdwayidSseddel met hod
according t laim 1, further, conprising placing a cover plate over said
first cooIigﬁgwfég%@?ﬁguPﬁFﬁ%?fﬂ%ﬁ*ﬁéphod according to claim1, further
conprising: formng a second half of said airfoil portion of said turbine

engi ne conmponent; and_7 form ng a second cooling mcrocircuit having at
| east one phssafedsyhed éﬁc%?%6§é&q et Raf - walereidy s3de §pcenfdhakicond

hal f of sai diqifdraied BYr Eh8Pind -ank&mEREhAdsACG 08 &bdil (Rotliagm 6, wherein
said second half is formed by casting and wherein said second cooling
m croci r cui t"¥FFRFGUIEHOEDHP | P COFRTAGeS at FBEtbiggid second

cooling microcircuit with an inlet and an outlet,

8. The method according to claim 6, wherein said second
cooling microcircuit forming step comprises forming said
second cooling microcircuit by casting a plurality of elements

forming said at least one passageway.

9. The method according to claim 6, wherein said second
cooling microcircuit forming step comprises forming said
second cooling microcircuit by machining a plurality of

elements forming said at least one passageway.

10. The method according to.claim 6, further comprising

placing a cover plate over said second cooling microcircuit.

11. The method according to claim &6, further comprising
placing said first half of said airfoil portion in an abutting
relationship with respect to said second half of said airfoil
portion and inspecting each of said microcircuits prior to
said placement of said first half in said abutting

relationship with said second half.
12. The method according to claim 6, further comprising:

said first half forming step comprising forming said

first half with a first platform portion and a first fillet



cooling mcrocircuit with an inlet and an outlet. 8. The nethod according to
claim®6, wherein said second cooling mcrocircuit formng step conprises
form ng said second cooling mcrocircuit by casting a plurality of elenents
formng said at | east one passageway. 9. The nethod according to claim®6,
wherein said second ,cooling mcrocircuit formng step conprises formng
said second cooling mcrocircuit by machining a plurality of elenents
formng said at | east one passageway. 10. The method according to claim®6,
further conprising placing a cover plate over said second cooling

m croci r cui SErueturehbe e RMEFSLALAy surtaes mi6 safidr fhoet cloadk iad ng

pl aci ng Sa'%aﬁﬁraargaéﬁcééifﬁ?ﬁjdﬂdrgobh poLLion . fn;abut i§g$:ﬁglat|onsh|p

with respect to sal £0f “sard airfoil portion nspecting
each of sai @owitépoci asdits prior to said pl acerrent of said first half in
said abutting relationship with said second half. 12. The nethod accordi ng
to claim6, further conprising: said first half formng step conprising
form ng said fisstdhattond thalsf ffiorstingl atépreomparitsiagy dodmbnd igesitd fill et

structure betwee n,exterior surface.of .said fir.st o] irfoil
portion and S&CSBaf E@%go‘fl%kélad B Bﬂa{:f%'?%pﬁfd:rltofloﬁndaﬁds?é?‘?ﬁ %&3&&5 hal f
form ng stepteaeptirsi bgrhesiaig extiediosesonthdwldt walil 8es6s@nehid aiff orm
portion and a secon fillet . structure bgtween an exterior ]g%face of said

second hal f 58f9 8&F Oéi RH T PorioR SHEEACS I &0 doresard BRERIGRF I at f orm

port i on. portion.
13. A turbine engine component comprising:

an airfoil portion formed by a first airfoil half in an
abutting relationship with a second airfoil half; and

each of said first airfoil half and said second airfoil
half having an internal wall surface and a cooling

microcircuit formed on said internal wall surface.

14. The turbine engine component according to claim 13,
wherein said first airfoil half and said second airfoil half

are separately cast structures.

15, The turbine engine component according to claim 13,
further comprising a cover plate placed over each said

microcircuit.

16. The turbine engine component according to claim 13,
wherein said first airfoil half has a first cast internal
structure, said second airfoil half has a second cast internal
structure, and said intermal structures abut each other when
said first airfoil half is placed in an abutting relationship

with said second airfeil half.



13. A turbine engi ne conponent conprising: an airfoil portion fornmed by a
first airfoil half in an abutting relationship with a second airfoil half;
and each of said first airfoil half and said second airfoil half having an
internal wall surface and a cooling mcrocircuit formed on said interna
wal | surface. 14. The turbine engi ne conponent according to claim13,
wherein said first airfoil half and said second airfoil half are separately
_cast structures. 15. The turbi ne engi ne conponent according to claim 13,
further conprising a cover plate placed over each said mcrocircuit. 16.
The turbi nelgngThe taripaieekingdaeordinpgndémt Gadondidg twhelaim 1ji d fir st
airfoil half_h a first, cast inte na{ tructure, said,second. airfoil half
has a seconiUERAET | HYPHATLA By GeF br BLAGHRF™S FF AP ePRS! C LOTRIE Hres SHbut
each ot her whgebedsapahd idids dfr kaiill hatdt isndlseedd aiafofbUHAlvVEg and
relationship wth said second airfoil half. 9 17. The turbine _engi ne
conmponent afeBRdrhEEPL difmheyings gRt Fere i sEERGea2RdR? Hildetor m porti on
posi tioned Betyesn ssNAcSdaidkt cQPeScOfarkBil sulrFate 2Bt SLLPRA atirbkAl |

hal ves and each airfoil half having an exterior surface and a fillet

bet ween said exterior surface and a surface of said platform 10
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