5 January 2007 METHOD FOR MANUFACTURI NG GAS TURBI NE
COVPONENTS AND CORRESPONDI NG COMPONENT [ 0001] THswary 2007
present invention relates to the nethod for

manuf act uri ng conponents, nanely vane ~segnents; for a—
gas turbine, in particular for an aircraft engine.
Furthernore, the present invention relates to such a
conmponent, nanely a vane segment, for a gas turbine.

[ 0002] Mbdem gas turbines, in particular aircraft

en%hﬁﬁs nust fulfill extrenely demandi n
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aircraft engi nes have been devel oped which are able
to neet the aforenentioned requirenents and have

reached a high I evel of technical perfection. In the
ment of. aircraft anong ot her things

el o engi pe
000 iR RGFRG st iolrelales o teieiedt or BTG LB coBRPRS, gamely vane
segmbk, ot L& tumbisk, i BarfeARClbr fnl‘P ﬁﬁ&[ﬁ%’gg%{i&?ﬁagﬁ#%fg}g, the present

. met hods play a decisive role.
invengigp étlatanio sieh a epmpenansaumely a wanelsggrhent, far agaafirbine.
engi nes or other gas turbines are titanium alloys,

[ .as .superal |l o and )
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requirgardtsfwith ehatitio edlimbiing & ght érﬁﬁmﬁﬂd&)@&ﬁl@hﬁfﬁ_and service life. In recent

conpressor housi ngs and turbine housings. "Titani um
decadgs, 1p partigylar inihe elyfliayiation gecier, piseralt engingsdrave bapr dsstnped which are
ble t6 HBROME BfcFemeit | %3' ;hor L0G B9 hni
e conponent serg?rhl%oﬁgg g?@g?@%@s gﬁ‘gﬁ‘&é 5%&_ lgm%icﬁﬁgwhmcal
perfedtimnhindbe fowreloparani af divoraf englade smondlothar thing HRS cHeds material, the
vanes, for aircraft ngi nes_are known fromthe
searclf ff 5l pulfpple pgeRis: apd the seacch for nest marnfagtaring methods play a decisive
role. manuf acturing vanes, in particular guide vanes,
i nclude forging and investnment casting. Usually vanes
in the conpressor area are forged conponents, while
[0003} $he mgstigpattantuhaterials vsmliungnilafoe sirenft qyyinde ovathessgds dirbines are
- tur.bi pe,are jnyestnment casting conponents. _
ticanif Sl ek AN alsd KGPARER surelomBnmebiBle e sigels. The high-
strength steels are used for shaft components, drive components, compressor housings and
turbine housings. Titanium alloys are typically used as material for COMPIessor components.

Nickel alloys are suitable for the hot components of the aircraft engine.

[0004] Numerous methods for manufacturing vanes, in particular guide vanes, for aircraft
engines are known from the related art. Known, related-art methods for manufacturing vanes, in
particular guide vanes, include forging and investment casting, Usually vanes in the compressor
area are forged components, while as a general rule all moving vanes and guide vanes for the
turbine are investment casting components, Manufacturing vanes via electrochemical machining

(ECM) is also known from the related art. According to the related art, in the aforementioned



(ECM is also known fromthe related art. According to
the related art, in the aforenentioned 5 JanuaryJa0@y 2007
manuf act uri ng processes for manufacturing vanes, each
vane i s manufactured individually. The known,
rel ated-art nethods are expensive. [0005] D sclosed
herein nmethod for manufacturing conponents, nanely
vane segnents, of a gas turbine and a correspondi ng
manufacaifpgirecdsses [[QQDMufRhsing dass| @Sk tatds @lafufastuiedimtifidchlly. The
for nuf act.uri ng conponents, nanely of vane
know“’§%§ﬁ£%?§?aP8§mﬁegﬁ?sv'rbine, in particular for an
aircraft engine, in which each vane segnment includes
[0005] Bisclb&derdinetho & mdniRchANE coRPIRAL, M&ﬁvéﬂa%gim, dfa gas
. plurality of vanes being manufactured via powder
turbine gpdiagorrgsRopdingicel@ponsat- nol ding. It has been found by
manufacturing vane segnents having at | east two vanes
[0006] Als@ dROVELRAIMeFERA Rlal 16BN foP Rl hQi Pl edtd Samely of vane
manuf act uring costs may be significantly reduced.
segmentmy far @gagipincha pytticyler (Gime aregHenging.rie MiRisach yne segment
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includes P ot Vo ok e e AR lch Relblee S mARRE K el IBE R P
manufachgad viapegdenhstallifrgy ingectjais mipldidy. fehas beenpfantd oynamufiauring

an aircraft engine, characterized in.that each vane
vane sesibpfhabing ot <60 20 incs Sl BmEEhuey mifor Ol e
manufac&&alg%ﬂﬁts iy bERpHifREAU R8udl FFeRraBlyUha khidy vie £ANER intl@les
owder netal lurgy injection nolding. [0006b] In a
tmeeor%@ééﬁée&§ﬁéct, there is provided a conponent, nanely a
vane segnent, for a gas turbine, in particular for an

[0006a] &l & SfsehdpeQNBLRSs poRRIEARS hRIHAGE: thini@kridc @8RG ts, namely vane
segnent includes at | east two vanes, and the vane

scgments dofvegas tirbinenipartisylenfasdn piremitangheral i ty of vanes via
characte R3S ‘th C l\Jahlg el HabART [RL N Qgrancfsozp %Z[ile o e QL deernt is
0 manu ure one egrren i

ac vane s romat | eas
manufacuaabfomnniluelitylod daes vispowlider memahufeg ddjeutiod nsddiag.at el y
for each vane via injection nolding, the nolded bodies

[0006Db] fh? 4 setcgr(led z\lls%g&,s there is provided a component, namely a vane segment, for a gas
turbine, in particular for an aircraft engine,
characterized in that the vane segment includes at least two vanes, and the vane segment is

manufactured from a plurality of vanes via powder metallurgy injection molding.

[0007] In order to manufacture one vane segment from at least two vanes, molded bodies may be
manufactured separately for each vane via injection molding, the molded bodies for the vanes
being joined together prior to a debinding process to form a molded body for the vane segment.
The joining together of the vanes to form the vane segment may be performed in the "green"

state.

[0008] In order to manufacture one vane segment from at least two vanes, molded bodies may be
manufactured separately for each vane via injection molding, the molded bodies for the vanes

undergoing a separate debinding process, and the molded bodies for the vanes then being joined



bei ng joi ned together prior to a debinding process to
forma nol ded body for the vane segnent. The jdianuagy 2007
toget her of the vanes to formthe vane segnent may be
performed in the "green" state. [0008] In order to
manuf act ure one vane segnent fromat | east two vanes,
nol ded bodi es may be nmanufactured separately for each
vane via injection nolding, the nolded bodies for the
togethenta iers a umblled fodyniyr thesepasegtrend Fhé juihing togetherar she ands to form

th | ded. bodi es f.or. the vanes then being joined 2 5
the vaneys gﬁﬁg@ ymaégﬁ‘:pegff}%eé!tlﬁél}e RrS'S’I’%irFffgatﬁol ded body for the

vane segnent. The joining together of the vanes to
[0009] Th@rdar td menwfanere dagmarRtiscgmyht fonparéLat Medrahss, b Beared molded body
forthmpre-smteredfst@te. %P&gg%nln or der t% manuf act yre one
THREEIEE b 1O AR pgS ¢ Sgmealn B8y by mapufperirepyyiagpction
moldingdPRYjoirfifd tolbtBerARR: VEAEH B Form h vne sefiRbnt Rhdy b¥ ?@ﬁ&n@d vife
.. . vane segnent, may be manufactured via injection
Injectionyy|adpely. The j oi ni ng toget her of the vanes to forma
vane segnent may be perforned via injection in a
tool. 2a 5 January 2007 [0010] The comnponent
according to the present invention is defined in
i ndependent Patent Claim 13. [0011] Preferred
refinenents of the present invention are indicated in
t he dependent clainms and the description bel ow
[0012] Exenplary enbodi nents of the present invention
are described in greater detail based on the draw ng,
W thout being limted thereto. [0013] Figure 1 shows a
bl ock diagramillustrating the individual powder
metal l urgy injection

2a



mol di ng method steps; and [0014] Figure 2 shows
perspective side view of a vane segnent accordlﬁbanﬂmzom
the present invention. [0015] The present invention

relates to manufacturing vane segnent’s of a gas
turbine, in particular of an aircraft engine, via
powder netal lurgy injection nolding. Powder netall urgy
injection nolding is also known as netal injection
molding (MM. The details of the nethod according to
the present invention will be described later; first,
[0010] oths\rempongns agrpEding &0 gmqsgnfdpver@@Weﬁm@fl A mgi,eggndent Patent Claim
13. injection nolding are described below, wth reference
" to Figure 1. [0016] In a first step 10, a netal
powder, hard netal powder or ceram c powder is
[Oﬂllﬂrmﬁanaﬂreﬁhnmelste ot Feept ihtentmnhiraiidivgted ge thie dopendeht claims and
h necessebriqa pl asticizer, e.g., a wax, is prepared. In
the deseqt Yep 12, the met al povvder prepared in met hod
step 10 and the binding agent and pl asti ci zer
[0012p @@ﬁa@% bfbSmhdRAd o?&l?aoprégenafneeﬁﬂdﬁeﬂe a&enb&mgg%eatéﬁ%taﬂ based on
So that "a honbgeneous naterial is forned. The netal
thedrpmwnbp@fb@mguyltqi:&l@ms for between 50% and 70% of
the volune of the honpbgeneous material. Accordingly,

' ri al ccoun e
l0013) Bz FRRHE Eolk dlsif BIRARARINE WA Pop AEERHR B injection
molding ivistlenll stepygdildy 30% and 50% [0017] This honpgeneous

material which includes netal powder, binding agent
and plasticizer 1is subjected to further processing
[0014iF3gure,? é'attwsowwe&rm@mﬂﬁ viepeof apvane ppameng acGording i fhe present
ding nolded bodies are formed. These nol ded bodies
al ready have all the typical features of the
conponents to be manufactured. In particular, the
[0015hdlhd prbstrd dinvestibmvadatehto rgmfmtmn”mg whe peenidnts dika @asFurbine, in
. January .20 onent . to manuf act ur ed.. wever ,
particyﬁgpf arzad{c el}géneg?/@éf%)ydea metallyrgy pieptionma I%Hg’wder metallurgy
injectfoR &g 3 EsPkiin & A6l HRRIBAMolding (MIM). The details of the method

according to the present invention will be described later; first, however, the basic clements of

inven

powder metallurgy injection molding are described below, with reference to Figure 1.

[0016] In a first step 10, a metal powder, hard metal powder or ceramic powder is prepared. In
second step 11, a binding agent and if necessary a plasticizer, ¢.g., a wax, is prepared. In method
step 12, the metal powder prepared in method step 10 and the binding agent and plasticizer
prepared in method step 11 are mixed and homogenized so that a homogeneous material is
formed. The metal powder preferably accounts for between 50% and 70% of the volume of the
homogeneous material. Accordingly, the proportion of the homogeneous material accounted for

by the binding agent and plasticizer fluctuates between roughly 30% and 50%.

[0017} This homogeneous material which includes metal powder, binding agent and plasticizer
is subjected to further processing via injection molding in step 13. During injection molding
molded bodies are formed. These molded bodies already have all the typical features of the

' components to be manufactured. In particular, the molded bodies have the geometric shape of the



[0018] In subsequent step 14, the binding agent_ and
the plasticizer are renoved fromthe nol ded botfasgary 2007

Met hod step 14 is known as the debinding process or

dewaxi ng step. The binding agent and plasticizér wmay
be renoved in various ways. Normally this is
acconplished via fractional thermal deconposition or
evaporation. Further options include the renoval of
the thermally [|iquefied binding agent and pl asti ci zer
using capillary forces, sublimation, or solvents.
comp?lmiga bemppuar s d, Hewaises; e Nelumeds geeatar due fasthe bindingagent
conteﬁ@ng?ﬁlsﬁﬁ% ot Sintered in step 15. During
sintering, the nolded bodies are conpressed to form
t he components having the final geonetric properties.
[0018Pin subgegient step héy, the hindinglagent and dhegslastividen kre removed from the molded

votiof A0 Y3 4 fnsb AR BE Broebor o s Fhiin agon
and pRR&fiZzeR a9 eGeilo?8$in vaHBREREN N ol i dis %gédh%%ﬁ ia fractional
content and plasticizer content, the |inear shrinkage

thermplgdepempysition Q0osperdtion FurtBerapsions tnchy the wmadvel afihe thernally
I N

. t.14a the pr e.of wvariou r.ot ective gases or
tiquet{fdirdine 5B o7 B Myt AR T orest mubliinddiony,gsolvents.
component is ready, as shown in step 16 in Figure 1.
[0019] Follneiagsixadebinding pvbsadn sibpl 4rthé thofdddeddidd hre difered in step 15.
. conponent may be subjected to a refining process in
Durmgfsg%

ripg. theg@lded bodisreare eampresegd i Semthe Lemponentsthavingithe final

' ' £ ar. ' 1,00 onent
scomd e HBeRE DY b ond loL BOLE bD Ui oI SRl pcossry
for theodintehsiony efSthemdldedenidieano sirinkugeslyrinalifilaet sagiabdirsetions.

vane s nt froma lurality. of vanes via powder .
Deperitican gf}ldil{?ﬁ e Wt%& ped PlgsticissHBPRiPMg thsdingershrinkage is between
10% 208 08dd Wdtind Mhe&ish B ce?ml:(‘fl bitdn fhd ﬂeééﬁ'c@ bPGartd ﬁ%&?&iv@ gases or in

plurality of 1 ndividual vanes to Tormvane segrents

vacuupmmkes it possible to significantly reduce
manuf acturing costs. It is preferable to join together

ree .or four guide.vanes to formone gyide vane . . ‘
0020 BHRSAEE wefktnecifsdBitE8 Sopbthenfis et o if AR dpinFigure 116
necessaB/, &illAving Qiﬂ?e?ﬂ_ng-fhéﬁ 15), SHelcBmBoRdHR WayebeV@BRcRE 9B Mfinkfh process in
havi ng four quide vanes 19, the four guide vanes
step 17. However, the refining process is optional. It is also possible for an installation-ready

component to be ready directly after sintering,

[0021] The scope of the present invention includes manufacture of one vane segment from a
plurality of vanes via powder metallurgy injection molding. Combining powder metallurgy
injection molding with joining together a plurality of individual vanes to form vane segments
makes it possible to significantly reduce manufacturing costs. It is preferable to join together
three or four guide vanes to form one guide vane segment manufactured via powder metallurgy

injection molding.

[0022] Thus Figure 2 shows a vane segment 18 having four guide vanes 19, the four guide vanes
19 being joined via inner cover band 20 and outer cover band 21. A section of inner cover band

- 20 and of outer cover band 21 are assigned to each guide vane 19, the four individual guide



19 being joined via inner cover band 20 and outer
cover band 21. A section of inner cover band 2DJaahary 2007
of outer cover band 21 are assigned to each gui de vane
19, the four individual guide 4 5 January 2007 - -
-------- - -------- -------- - vanes 19 being joined
via the respective sections of inner cover band 20 and
outer cover band 21, thereby form ng vane segnment 18.
[0023] The joining together of individual vanes 19 to
form vane segnment 18 via powder netallurgy injection
vanesrhd) keinggiomeg Virethe sesprasiye seqtions of imeecatier besckihandeoptsr caver band 21,
theret}y fofhirBRlah@Beddur 1401 NI NG oget her the vanes to form
ne vatte segrent is known as joining in the green
state. A second option for joining together the vanes
[0023] G'he goimng togatier o€ griivituadl sahasd@rto dsrnp oarei sagment 18hea powder
1 re-sintered %ﬁate, and a third optjon is know) as .
metal{S5giRigslion Ma\ding e G crivied ot three shiJoreniuaysy & eptoption for
joininl@bgtthe? 1% vAnB@td BHR BnOPhicAREmbAY is kRO W BYjoifl i
! mmgesggz:rt i beql,.V it is i rrpgr t ar?t ?Ig noltS e tﬂgt J%ﬁgﬁ%fnntge Eﬁen state. A
second pptign e poingingttegetir theovaneniy foita aivape s¢gnemt isrknawhas joining in the
.yield hetter j.oining.results than jaining .in the
pre-sifefdaif. i (P4 Pt in REowa Snlod s i ot 1 n
the green state and joining via injection in a tool,
[0024] Befdie tHeadeeslstof tHeahied opashsFOE] dilﬂng bhRSREcfRA! R impbltint to note that
... one another, which has a favorable inpact on the
joumng & ﬂierﬂgeqﬂé%fﬁ? _ﬁf.ld Jasues ep ,an_Q%ttqnslﬂ adt)@ir)y?ld bsitgrjginingyresilts dhan
joinin? glbg'l%] 'r?—%ﬁ?eﬁééd %zggje ﬂg ?istrb%g e ﬁws en Ec%{eqn%hlq %l%:ger?e&-ssﬁﬂ%% gl’:ld Joining via
injectiohii b tocd, the euvfacasto) ki j8inBd atelin ch@eBEd@@itt SithloBe ahdither, which has a

der to manufacture one vane sggpent froma plurafity )
favoragje PHRELOn the ) djaiepeiteHowpyer, sptistartony trswles mapelpabenghicved via

i WEAal Nl ect | ding for each vane including the
J°“““%Bg?%g??§%§B§E%?#ons of the outer cover band and

i nner cover band. These nol ded bodies, in which the
[0025pImttie p@eagem firstoygtiop! fasipining, evhieh B ksibivhlas prisiag i the@t€n state, in
order ttéyﬁgz?r} gcltl?ree %ng ggget sr“]:gx[nelt}toﬁgn?% p Lﬁgﬁtyrg“lvcalgeds, 1?1%%%(1 fbgcrlieg Qr%

manufactured separately via injection molding for each vane including the appropriate sections

of the outer cover band and inner cover band. These molded bodies, in which the binding agent
and plasticizer are still present, are then joined together to form one molded body for the entire
vane segment. To accomplish this, the molded bodies for the individual vanes are positioned
behind one another or respectively next to one another in accordance with the desired sequence
of the vanes, the respective adjacent sections of the outer cover band and inner cover band
touching one another. The secure positioning of the molded bodies for the individual vanes
relative to one another may be accomplished via a device, e.g., via clamps. The thus formed
molded body for the entire vane segment is then subjected to a uniform debinding process to
remove the binding agent and plasticizer. When the binding agent is softened and removed from
the molded body, minor unevenness in the joining surfaces that touch each other is compensated
for, and thus suitable contact surfaces are formed. The molded body for the entire vane segment
. is then preferably dewaxed and pre-sintered. The bond between the individual vanes is already so

strong following pre-sintering that the means for fixing the individual molded bodies for the



vane segnent. To acconplish this, the nol ded bodies

for the individual vanes are positioned behind® &maary 2007
anot her or respectively next to one another in

accordance with the desired sequence of the vanes,
the respective adjacent sections of the outer cover

band and i nner cover band touching one another. The

secure positioning of the nol ded bodies for the

i ndi vi dual vanes relative to one anot her nay be

. 4. AC | i shed via a_ devi ce, ia clanps. The thus
individgeligies RaY g%EF lgasef Al thiketha Agthaleingering dematdei body for the vane
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bad m nor | Of
segmeiy et Ervept By o SC R lirerh Thor b i ihe bemagnaterial.
suitabl e contact surfaces are formed. The nol ded body
[0026f] QAn dlRRenaBiNE td RiHADH thE gfe%ﬁtstaté ﬁ t$ Irﬂﬁgél%tﬂlﬂle%d state. In the case
dewaxed and pre-sintered. The et ween the
of joinipginy the pag-sinigrasstats, tamasabhrtue OHQVEIIEIS%Iﬁﬂit fiomt @ @lurality of vanes,

o O B i . e LA v
injectioRnesldingy Thge Erﬁildiﬂﬁﬁﬂles%ﬁ 86 indiidual WARsAEHHAkI under%O a debinding

sintering of the nolded body for the vane segnen
procegsap ordsd todewaxthe poldedeodios and eqmaistthe bindiog mgentfand plasticizer from

e 5l oL 0 S B AR B e, o
moldedehmdﬁas CEcﬁr thbindindden] vasgenprevdintatad i |s§)aﬁaﬁag Nbindhg Pre- smtelilng, there is

stingui shaple froamthe bond in the basic nateria
no Shfffa@%ﬁf%‘?ﬁsdiet dheympided bediep gp ﬁPh@ipﬁﬂeftCn @mg figaificentasheinkage. In this

pre-snjtltgxl‘elrdn%kage :tlﬁ: &E@ed@?@dlgé f;}b{r Zlﬁeg dﬁ/ﬁ antep om cgﬁcigﬁhgr to fgrm a
moldevlehody ﬁn'ghasmnefsegrm:ra ’ﬁlnu adldedyboalfy ﬂmne $ane s‘eEﬁent is then subjected to
di vi.dual nol ded, bodi es f or SﬁCh vane nust al so be

uniforin StErifg, RpriRg sieings dsIrelded hodesior fijiedividenl VioPumRg, be secured
or fixeliNB $B8sifBA Mlvlg@(gbﬁéaﬁo%ert s hG K BUR IR Ry §xamplg using clamps.

separately undergo a debi nding” process I n or
Howevimyaidhe hlamMahmeqblane apesragnsion Elmfmedebrh@f Riovdinegt EYROInolded body

mol. ded. badi es for the
curing Wl Gr B s ek S B S BEtEOR et Kaan with joining in
the preasih@Fddiedtadty, QThetcBﬁstramts placed on the freedom of movement during sintering may

in fact result in undesirable deformations and cracks in the finished component. However,
joining molded bodies for the individual vanes in the pre-sintered state has the advantage that the
wall thicknesses of the individual components and not the wall thickness of the joined
compenent have to be taken into account during the debinding process, in particular during
dewaxing. Thus in the case of joining in the pre-sintered state, less processing time is required
for the debinding process. Accordingly, in the case of joining in the pre-sintered state, the vane

segments may be manufactured more quickly.

[0027] Another option is to perform joining via injection in a tool. In the case of this option, in
order to manufacture one vane segment from a plurality of vanes, a joint molded body for the
~ vane segment, i.e., for all vanes thereof, is manufactured during injection molding. This molded

body for the entire vane segment is then subjected as a single unit to a uniform debinding process



nol ded bodi es for the individual vanes are
pre-sintered separately. During pre-sintering, ?#auary2007
is no shrinking process, i.e., the nolded bodies do

not experience any significant shrinkagé. Tn this
pre-sintered state, the nol ded bodies for the

i ndi vi dual vanes are joined together to forma nol ded
body for the vane segnment. This nol ded body for the
vane segnent is then subjected to wuniformsintering.

sinterin t he nDId d bodi es for the individua
fOJIOW‘HL'aéSgL\‘PaW iy, Shjering Alfodadhq §psp e ihis eniionemexcglient bond
betwded t@‘ﬁdﬁ%ﬁ@hesﬁ\%%e‘?ﬁ%ﬁ& ggompl i shed for exanple

usi ng cl anps as the clanps may pl ace
constraints on the freedom of novenment of the nol ded
[0028) ddby option m’vgl\smguoemng gia ihjettierinmadsolimay be escd i paviellhefor vanes
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and afcbReMa6A ﬁfmﬁ@l’(@@?ﬁl‘fhﬁ QHENRE o8¢ ME&TddNBtoPMold d&vft?%r injection molding
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whick is shlssaernély Fillsd eamplatplelhercore s dhani mg}tmw,euarmfammmg the molded

body fifind e <Pt Ner 335+ o p P B aBLiGRIRE pRLFRi/ 35 betore
filling diﬁih&/mdl.tﬁiavﬁsbml@ aRE4dy instetcd Ohnd HWEF MEY be RLWHARYIS0 %prove binding.
the j oi ned conponent have to be taken | nto account

g the deblnﬁl process, in particular durin
100295 diis ¢ Pfg’tanm}aot? A Fab eleqursslsp dpasitie withint the scope of the invention to

t qui r ed
a6 - e A o 33,01 QERD It R 8 LS genscch
including twmwgmbm Tthie ¢wp rseb-s/amd- mgatén&teatmmcluﬁﬁlgvtmanswﬁ?lﬂé S

e. manuf ctured nor e [ 00271 Anot her
manugge{’f BioF gxap ?Jﬁaflﬁleﬁﬁl?rb%nrﬂ giesae ) BOrsearrents thenthging joined to

each dthertif theCR&S Bite Lher %Blﬁeﬁlonb e a?é'odfgﬁsﬂslg manufacture
one vane segnent froma plurality of vanes, a joint
ol ded body for the vane segnent, i.e., for all vanes
[00301 Kbe prgent inyernerproposesdor e firsh gmenpzemlfacwmmmb B@ments for gas
or entire v ment is
orbing{ S ARGy o her e pbie Sgeen iR e BB e eBigentSs proerably
a guidp wwegménﬁatﬁ@wpmrﬁwaf gUiGd V:vefhr QY afbRFRAYRIR!
uniformsintering. Also in the case of this oOption, an
excel | ent bond




bet ween the individual vanes may be manufact ured.
[ 0028] The option involving joining via injectidfnuaryz007
tool may be used in particular for vanes having

filigree cooling channels. In a first work'step, a
vane half is manufactured. This vane half and a core
whi ch forns the cooling channels are inserted into a
nold cavity for injection nolding which is
subsequently filled conpletely. The core is then

| ted Qut, manufacturing the nolded body for the
Whatﬁgﬁém‘%’ééx%nt. After insertion of the one vane half
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into the nold cavity and before filling of the nold
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t partular féren ditcrafsenginegour se al so feasible within the

scope of. the jnvention to mnyfacture one vane

< CORBRErTRCR b oo cener i adraat asiing e, nd the vane segment
S §PmYAIBCtERANRI 3 pRRslity of Q&ﬁeﬁ %zgﬁo&d'&’ M@ﬂﬁﬁ%fgfb%tiw\ﬂwlding.

sub- vane-segnent s each”i ncl udi ng two vanes y* be

manuf actured for exanple via injection in a tool,
t Hde anathpsl asyscidgnéiaim Lhen being joined to each

0 Lot n te, her. combi nati.ons are al so ..

¢ eihegh el 8 BB S0Bnonth esieBAY o EpiG §BACEERGR and includes
t helehdtnsbd guldewangnuf act uri ng vane segnents for gas

turbines froma plurality of vanes via powder

iﬂ,ipecti on, nol di ng. The vane segnent is preferably a
gdi

gareihsesdeqivdnr Oaiidag a plurality of guide vanes
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nanmely vane segnents, for a gas turbine, in
pdhe¢ msthadrasfreqitedin ene ermadre of daings,1 thtveast eri zed in

that each vane segnent includes at |east two vanes, i
et M R dieass of e hovdeeourtalinay anivio e ip partcular
Oh m¢ed) PS Wb PhRLEindRE Abddd i OMrst MGG th Wyl R h&hBSneus material, at
The method as recited rn"Caiml,
least one molded body then being formed from the homogeneous material via injection
molding, the molded body or each molded body then being subjected to a debinding
process, the molded body or each molded body then being compressed via sintering to

form at least one vane segment having the desired geometric properties.

The method as recited in Claim 4,

characterized in that in order to manufacture one vane segment from at least two vanes,
molded bodies for each vane are manufactured separately via injection molding, the
molded bodies for the vanes being joined together prior to the debinding process to form

one molded body for the vane segment,

The method as recited in Claim 5,
characterized in that the molded bodies for the vanes are joined together prior to the

debinding process in the green state to form one molded body for the vane segment.



10.

11.

12.

13.

characterized in that the vane segnent is designed as

a gui de vane segment and includes at |east two {uae 2007
vanes. 3. The nethod as recited in Caim 2,

characterized in that the gui de vane segnent includes
three or four guide vanes. 4. The nethod as recited

in one or nore of Clains | through 3, characterized in
that, in the case of the powder netallurgy injection

‘et methed as iacifedrin Chaimgror 6a met al powder having a
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t he nol ded body or each nol ded body then bei ng

bj d to a.debinding process, the nol ded body or
i%% gﬁ%fﬁ%ﬁ“%%dwgﬁwgﬁ’being conpressed via sintering
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t orm one nol ded body for the vane segnment. 6. The
method as recited in Claimb5, characterized in that
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rior .ta.the .debindi.ng. process in the een state to
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6, characterized in that this nolded body for the vane
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characterized in that this molded body for the vane segment is then subjected to uniform

sintering.

The method as recited in Claim 4,
characterized in that to manufacture one vane segment from at least two vanes, a joint
molded body for the vane segment, i.e., for all vanes of the vane segment, is

manufactured via injection molding,

The method as recited in Claim 11,
characterized in that the molded body for the vane segment is subjected to a uniform

debinding process and uniform sintering.

A component, namely a vane segment, for a gas turbine, in particular for an aircraft
engine,
characterized in that the vane segment includes at least two vanes, and the vane segment

is manufactured from a plurality of vanes via powder metallurgy injection molding.
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uni f orm debi ndi ng process and uniformsintering. 8.

The nethod as recited in Oaim4, characterized Janary 2007

that to nmanufacture one vane segnent fromat |east two

vanes, nolded bodies for each vane are manufactured

separately via injection nolding, the nolded bodies

for the vanes undergoi ng a separate debi nding process,

and the nol ded bodies for the vanes being

Thbhswmpoesentlay rgcoedimdClriogEl,her to form one nol ded body

for the va segnent. 9.. The t hod recited in,.
el ed B O Seamehis HEENE 8 2 RB1oA QB e i nctudes

ithesvanemidrvanésoi ned together in the pre- sintered

state to formone nol ded body for the vane segment.

0. The nmethod. as. recit in Claim8 or 9,
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The nmethod as recited in Caim4, characterized in

hat to manufacture one vane segnent fromat |east two

dpogent a3 feeitedigione a1 wemeidames 4 & thrgwgh Kegnent ,

Ahafhcters 2 in Bl AR s Fneh 0% B SRAHLA mel1Bd accapdin to onc o
mergiof Edpimp4 diraugh 121, characterized in that the nol ded
body for the vane segnent is subjected to a uniform
debi ndi ng process and uniformsintering. 13. A
conmponent, nanely a vane segnent, for a gas turbine,
in particular for an aircraft engine, characterized
in that the vane segnent includes at |east two vanes,
and the vane segnent
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I's manufactured froma plurality of vanes via powder
metal lurgy injection nolding. 9 5 January 2007 3 fapuary 2007

The conponent as recited in Caim1l3, characterized in

that the vane segnent is designed as a giide vane =~~~

segnent and includes at |east two guide vanes. 15.
The conponent as recited in Caim1l4, characterized in
that the gui de vane segnent includes three or four
gui de vanes. 16. The conponent as recited in one or

f is 13 through 15, characterized in that
Abﬂ%ﬁéﬁvgﬁgﬁégﬁﬁght is manufactured via a nethod
according to one or nore of Clainms 4 through 12. 10 5
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.%&chrns,a met hod for making el ements,” | y gas
partiquigrioan Jiskalt peyerdain, Thedinvansion ixehiazacteriged trthat aach sdrte segment

j i ' is characierized in at
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powdeegfitenerabeims, Thedduagidn alkoicBh&sid 910h ARHhSideheaf. et al

powder of several vanes. The invention al sG concerns

such a vane segnent. 11
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