METHOD FOR COATI NG GAS TURBI NE ENG NE COVPONENTS
BACKGROUND OF THE | NVENTI ON The invention rel ates
generally to gas turbine engines, and nore
particularly, to nethods for depositing a coating on
a selective area of a turbine conponent. At |east sone
known gas turbine engines include rotating conponents
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operation. Another type of known wear coating is deposited across components of
“the turbine engine that are susceptible to wear caused by part-to-part contact during
operation. For example, in a high pressure turbine (HPT) and/or a low pressure
turbine (LPT) section of a gas turbine engine, wear coatings may be deposited on pre-
determined areas of vane sectors that may rub against an adjacent structure, such as a

shroud hanger or a pressure balance seal.

At least one known method of depositing a wear coating onto a surface of a gas
turbine engine vane sector requires machining a plurality of individual components of
the vane sector, depositing a coating material onto an outer surface of the machined
components, and then brazing the coated components to produce an inseparable gas
turbine vane sector that may be installed in the gas turbine engine. However, applying
the wear coating prior to brazing the individual components may require several steps.

For example, the components must be masked to prevent the wear coating from being
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turbi ne vane sector that may be installed in the gas
turbi ne engi ne. However, applying the wear coating
prior to brazing the individual conmponents may require
several steps. For exanple, the conponents nust be
masked to prevent the wear coating frombeing -1
deposited on portions of the conponent that are not
subject to part-to-part wear. Accordingly, coating
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In a further aspect, a gas turbine engine including a plurality of vane sectors is

provided. Each vane sector includes at least one airfoil vane, at least one platform
brazed to the airfoil vane, and a wear coating material deposited onto a selected area of
the platform, the wear coating is bonded across a predefined area of the platform

when the platform is brazed to the airfoil vane.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic illustration of an exemplary gas turbine engine;

Figure 2 is a perspective view of a vane sector that may be used with the gas turbine

engine shown in Figure 1;

Figure 3 is an exemplary method that may be used to assemble a vane sector that may

be used with the gas turbine engine shown in Figure 1; and
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Figure 1 is a schematic illustration of an exenplary

gas turbine engine; Figure 2 is a perspective view of

a vane sector that may be used with the gas turbine

engi ne shown in Figure 1; Figure 3 is an exenplary

nmet hod that may be used to assenble a vane sector that

may be used with the gas turbine engine shown in

_Figure 1; and -2 Figure 4 is a perspective view of a

Figugrieis 8 petspective yeavh bgd varsd sagtarrassembideoesing tha suethod dlusirated
i .ng%e 3. Figure 5 is a perspective view of a portion

%" fe vane sector shown in Figure 4. DETAILED

DESCRI PTION OF THE I NVENTION Figure 1 is a schematic
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Airflow (not shown in Figure 1) from conbustor 16
2.drives turbines 18 and 20, and turbine 20 drives fan

assenmbly 12 by way of shaft 31. Figure 2 is a
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air is supplied to high pressure compressor 14. The highly compressed air is delivered
to combustor 16. Airflow (not shown in Figure 1) from combustor 16 drives turbines

18 and 20, and turbine 20 drives fan assembly 12 by way of shaft 31.

Figure 2 is a perspective view of an exemplary gas turbine compressor vane sector 50
that may be used with a gas turbine engine, such as engine 10 (shown in Figure 1).
Vane sector 50 includes a plurality of circumferentially-spaced airfoil vanes 52
coupled between a radially outer band or platform 54 and a radially inner band or
platform 56. In the exemplary embodiment, high pressure compressor 14 includes a
plurality of stages, and a plurality of vane sectors 50 that are coupled together and
circumscribe an outer periphery of each compressor stage. Additionally, although -
Figure 2 illustrates vane sector 50 as including five airfoil vanes 52, it should be
realized that vane sector 50 may include any quantity of airfoil vanes, for example,

two, three, four, etc.




Vane sector 50 includes a plurality of
circunferentially-spaced airfoil vanes 52 coupled
between a radially outer band or platform54 and a
radially inner band or platform56. In the exenplary
enbodi nent, high pressure conpressor 14 includes a
plurality of stages, and a plurality of vane sectors
50 that are coupled together and circunscribe an
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herddf M@&‘me}i with respect to a vane sector, it should also be appreciated that
the methods can be applied to a wide variety of engine components. For example, the
engine component may be of any operable shape, size, and configuration such as, but

not limited to, a compressor vane sector.

Referring to Figures 4 and 5, fabricating an engine component such as vane sector 50,
includes applying a wear coating 110 to at least one of rub surface 112 and rub surface
113 while substantially simultaneously brazing airfoil 52 to at least one of platform 54
and 56. In the exemplary embodiment, wear coating 110 is a wear tape which is
applied to a rub surface 112 or 113 of vane sector 50. Rub surface, as used herein, is
defined as a surface of vane sector 50 which physically contacts, i.e. rubs, a surface of

an adjacent structure such as, but not limited to, a compressor case. More
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coupled to the platformportion and such that the wear

coating material is bonded, and thus deposited,

across a predefined area of the platform Although the

nmet hods herein are described with respect to a vane

sector, it should al so be appreciated that the

met hods can be applied to a wide variety of engine

conponents. For exanple, the engine conponent may be
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that wear coating 110 densities and does not flow
proesss dessribed Jergiay o @ny orientation surface of the engine component. More

specifically, wear coating 110 can be applied to either rub surface 112 or rub surface
113 even when the rub surfaces are up-side down, i.e. 360 degrees from horizontal, or
to a rub surface positioned on a bottom surface of a component, e.g. a bottom surface
of platform 56. Wear coating 110 has a length 120, a width 122, and a thickness 124
that are variably selected to ensure that wear coating 110 does not extend beyond
planned coating area 118 when wear coating 110 is bonded during the brazing

operation.

In operation, wear coating 110 is applied to at least one of rub surface 112 and rub
surface 113. In one exemplary embodiment, wear coating 110 is applied to rub
surfaces 112, 113 using a preform such as a sintered braze tape for example. In
another embodiment, wear coating 110 is applied to rub surfaces 112, 113 using a salt
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pl anned coating area 118. In use, two powders, i.e. a
wear material and a bonding alloy, are selected based
on performance and then bl ended together in a
predetermned ratio to achieve a high density bondi ng
to the substrate and to facilitate reducing excessive
flow Mre specifically, the wear material is an

iggr egate and the haonding material flows around the
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itBRd Vet Bydngiie oxide and an acrylic material. Adhesive
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without any substantial attendant melting of the substrate. The brazing temperature

is largely dependent upon the type of braze alloy used, but is typically in a range of
approximately 950° Celsius (C) to approximately 1260° C.

In one embodiment, brazing is carried out in a furnace including a controlled
environment, such as a vacuum or an inert atmosphere. Brazing in a controlled
environment advantageously facilitates preventing oxidation of the braze alloy and
underlying materials, including the substrate, during heating, and facilitates a more
precise control of part temperature and temperature uniformity. Following heating,
wear coating 110 is fused to either platform 54 or 56, and the braze alloy is permitted
to cool, such that a metallurgical bond is formed against the underlying material thus
retaining wear coating 110 against rub surface 112 or 113. In another exemplary
embodiment, wear coating 110 is pre-sintered to remove a wear coating binder and
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adhesive, or applying a mat or film of doubl e-sided
adhesive tape to wear coating 110. After wear coating
110 is applied to rub surface 112 or 113, a brazing
operation is perforned to facilitate permanently
airfoil vane 52 is permanently coupled to at | east

one of platform54 or 56, and such that wear coating
material 110 is bonded across a predefined area 118
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embocamphte described herein, but rather, components of each combination may be
utilized independently and separately from other components described herein. Each
combination component can also be used in combination with other system

components.

While the invention has been described in terms of various specific embodiments,
those skilled in the art will recognize that the invention can be practiced with

modification within the spirit and scope of the claims.




The nmet hods descri bed herein facilitate applying a
wear-coating to rub surfaces of a conponent during a
standard braze fabrication cycle regardl ess of the
angl e of the conponent surface with respect to
hori zontal. The wear coating can be applied wthout
excessive flow, such that the wear coating remains in
the design area while retaining dinensiona

criamier ances al l owed for the coating. The net hods
described herein also facilitate elimnating the
requi renent for a separate wear resistant coating
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posiEmoing theplrtiorratdiasent cothparfeihvangzandal so be used in
combi nation with other system conponents. V%ile t he
exeaﬂ gnaf i)rgqugwgéeagon ((j:glﬁ) € hg ‘S?grfolllkvqthi%r tgstheo {)lta wlﬂere t}'l(f brazing
Operaélom gni atea thiveingt henpmmen apporxirg@ely baaupalemt uocé:d mmtbﬂml bonding

temgﬁgfufe' St {PQ%E% k@'l Oan% I?sepe?ﬂn{ httcl)y d?o?%le&? aSS 3) n{)tron w1thm the

braging area et weh fhet the wgarscontingtrngteriag fchionded amesr @lsn the Imeesszlmtré rub

surﬁ@&sf% plaEEH SRss AR bSilded Rlchin WRBE-ARGR Pl atform said
hod "conpri si ng:

2. A method in accordance with claim 1 wherein depositing a wear coating material

comprises applying a wear-tape material onto the preselected rub surface.

3. A method in accordance with claim 2 wherein applying a wear-tape material onto the
preselected rub surface comprises applying a wear-tape material including a length, a width, and a
thickness that are variably selected to facilitate bonding the wear coating material across the

preselected rub surface of the platform.

4. A method in accordance with claim 1 wherein depositing a wear coating material onto a
preselected rub surface of the platform further comprises adhesively bonding the wear coating to

the preselected rub surface of the platform.




defining a brazing area that facilitates coupling the
airfoil vane to the platformduring a brazing
operation; depositing a wear coating material created
by bl ending a wear material and a bondi ng all oy
together to facilitate high density bonding onto a
presel ected rub surface of the platform wherein the
rub surface is a distance away fromthe brazing area

5. and AVRRIBA Mn tabR B waR iR A FRhE! é@{pﬁsihg%_r@sm@rn@i A8 coating
ature sel c%ed to facilitate densifying the wear

t empe
mafegigk e%?@él?fﬁ‘?g?lp%i ¢ PBZpE BRFEIP™ t he wear coating nateri al
fromflow ng beyond the presel ected rub surface when
the airfai.l vane is brazed; positioning the platform
6 na; AT o RdSnge R R, E RS SRR UL ng- 2 br 8zt ng
operation to couple the airfoil valve to the platform
depoki€ifitht Wearlkbaink R@terigiR@toatstlodled Mearlefiged Wil aplurality of platforms;
tenperature approxi mately equivalent to the materia
bondi t erature such that the airfoil vane is
PORHRE a}@%ﬁ%@a toyagpyiplisy i i YRESpBEL i on wi thin the
brazi ng area and such that the wear coating nateria
exdcBtindQRERR RN DperBtithYo pdiBaiRhBFREREERE of HYpludkty begsifoiPanes to
;ge ggatngngh%ﬁd IS not honded within the br£1|ng
the Rl fprms andy (4 pendole W tRtRe RACHAL Aofoh acpss janRredefipedy wpdy of each
pladeposi ting a wear coating material conprises applying
a wear-tape material onto the preselected rub surface.
3. A nethod in accordance with ¢l aim.2 wherein ..
7 appfyF b%ar\v(%aw?aﬁ@ SFTQTiaERS GRS CReRS ST w08 Fsior gnprising:
rub surface conprises applying a wear-tape materia
at led3€Cdnddirfo@ vand ength, a width, and a thickness that are

variably selected to facilitate bonding the wear
coating material across_the preselected rub surface

at Igtst PrieIASIOHE T to 42id AR RS AIUTIRE 2 BEBRRISRTERO% hRrew) saidff least
onelaitdbiEvagé 13 oBI§ROSHIdd tH ghidat AR Ion€ Sl@tdrh GvithRl e fifdd bRIng aRka; and
presel ected rub surface of the platformfurther

conpri ses. adhesi vely bonding the wear coating to the

2 TR BT BLIF IS 1 P centipg mEtRnl fenepifed opt agresclecied ek gface of
said PlafEBPEafBNGE comtibdmeibail Bdrdprisial b R@r BRI india@nding alloy blended
tog?th%_tagbag/% i%h'&tﬂ%qg&?xﬁqe?%\?{g Iserl]e%ted rtrc-)a%acelfitlat%lderPs?f;igé gai \%erafr ggaglngn glaterial
to prevent said wear coating material from flowing beyond said preselected rub surface during the
brazing operation, said bonding temperature approximately equivalent to a brazing temperature of
said at least one airfoil vane, wherein the said rub surface is a distance away from the said brazing
‘area, said wear coating is bonded across only the said preselected rub surface of said platform and

is not bonded within the said brazing area when said platform is brazed to said airfoil vane.

8. A vane sector in accordance with claim 7 wherein said wear coating material comprises a

wear-tape material.

9. A vane sector in accordance with claim 8 wherein said wear-tape material comprises a

length, a width, and a thickness that are variably selected based on a planned coating area size.




6. A nmethod in accordance with claim1 further
conprising: depositing the wear coating nmaterial onto
a selected area defined within a plurality of
platforns; positioning the platforns adjacent to a
plurality of airfoil vanes; and executing a single
brazing operation to permanently secure each of the
plurality of airfoil vanes to the platforns and to

10.bond vhe wear it Q@de@ﬂ:enﬁﬁl? rclaﬁcl '70%%%1@0%{35%3“@ coating material is
are |l at form new y
dl%ﬂﬁ%i"é\%‘ﬂ?fﬂ%s %Ofssé'gt r a gas turbine engine,

sai d vane sector conprising: at |east one ai rfoi I

van ast one | atform brazed. to said air
1Ly and il S 3 BRSES HOHAE b DTN RS S Eefedigdp pre-
sintered paiomth déplositiayweidivecandohyyngamiigrlabd to said at | east one

platformwithin a defined brazing area; and a

wear -tape material including a wear coating materi al
12.depdsvane ecton i aordaes etithodlanl T whersiol rsziiatpbtfafm cwgirides a planned

t.oh i Ale, GO0 r

CO&BL?E\JCQ sa?é‘l:&nﬁ% ﬁlgteﬁﬁqg HA Sglﬁ i dfo eé ﬁs&&{e@ t a%rature

eri'al and a Ing a
such thabsat wigr eoatipedogs nat dow ekte@tvebr beypndl seid plmtnad eoating area.
densi fying said wear coating material to prevent said
wear coating material fromflow ng beyond said
13.nr e SSPRECEERN 11 aisOiaiicr 3tk claim ¥ wherein s2id yang sdciog caspraisest | on,
sai d bondi ng tenperature approxi mately equivalent to a

a pRIBEI AdirbgWRREat ure of said at |east one airfoil
vane, wherein the said rub surface is a distance away

fromthe said brazin area, said wear coating is
a plyeplityead Plagfprasdrased tp sei elusalityiofsirélelanas twidiinra dsfinadrtraging agh that

facﬁ@a‘tég cBpEhf Shdpiandey df %uﬁﬁtvapégqg SHd PWutalliy b LGRS cﬁnng a brazing

brazing area when'said platformis brazed to said
opegatiopidnf vane. 8. A vane sector in accordance with
claim7 wherein said wear coating material conprises a

a M%Bat&?ﬁﬁteﬂﬁtd\?\};]ds@éd onfba ﬁes\él@&@d é@f&f@ﬁch'sﬁd BALEULLAE Gear coating

with claim8 erein said wear-tape material conprises
is bgnderl ggrgtsihe piesglegecharempicragh il Rixioes svhemerch spidplgtiarmad prpzed to
sai®giecimes. based on a pl anned coating area size. 9 3 10.
A vane sector in accordance with claim7 wherein said
wear coating material is adhesively bonded to a

14. syr A geURne SagIRe GOPRETIRE m

a plurality of newly manufactured vane sectors, each said vane sector comprising:
at least one airfoil vane;

at least one platform brazed to said airfoil vane during a brazing operation, wherein the platform

is only coupled to the vane within a defined brazing area; and

a wear-tape material including a wear coating material deposited onto a preselected rub surface of
said platform, said wear coating material comprising a wear material and a bonding alloy blended
together to have a bonding temperature selected to facilitate densifying said wear coating material
to prevent said wear coating material from flowing beyond said preselected rub surface during the

brazing operation, said bonding temperature approximately equivalent to a brazing temperature of
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11. A vane sector in accordance with claim 7 wherein
said wear coating material is pre- sintered prior to
depositing said wear coating nmaterial. 12. A vane
sector in accordance with claim7 wherein said

pl atform conprises a planned coating area, and said
coating material is brazed to said platformat a
pre-sel ected tenperature such that said wear coating

saill @€RasN Bfe ilfQWWRY L Rediy Bk YuP&¥aRds § Alstn® z@ﬁ? %@mctﬁé&laﬂﬁg area,
A vane sector in accordance with claim?7

SalaWé?fe‘iOﬁt%ng gorfish acress dhotidonrpiertedbab sudacg|ofsaad platjorgrand is not
boriiedl fvithih theania Siazidg PledltvBdnl shifl pRiffordd 8 bfagddts sdid ageitvahe sai d
plurality of airfoil vanes within a defi ned brazing
sareq t hat faC|I|tate§ coupling said plurality of
S-ai r oFeP WhiRRLeg insacrrdasrs, wish ¢lpip 1Grwhsrein sk wasT epavng fgmgrises a
wmbﬁakumgxmpperatlon, and a wear coating materia
deposited onto a presel ected area of each said
platform said wear coating is bonded across the
16.pr edegschbtheadngie G aemetan@awith [olah f16 rwhieydie Bai® a@hy-ta@i aterial

corﬁ;l)}%%sf e r%lll 3 g(étﬁcoﬁ_pﬁhlclmgsasl th(ejlt aarﬁi['%*%glplls?lﬁcte aﬁéﬂlf}f)‘lagneﬁ coating

awnanufactured vane sectors, each said vane sector
conprising: at |least one airfoil vane; at |east one
pl atform brazed to said airfoil vane during a brazing
operation, wherein the platform is only coupled to
the vane within a defined brazing area; and a
wear -tape material including a wear coating nmateri al
deposited onto a preselected rub surface of said
platform said wear coating material conprising a wear
materi al and a bonding alloy blended together to have
a bonding tenperature selected to facilitate
densi fying said wear coating naterial to prevent said
wear coating material fromflow ng beyond said
presel ected rub surface during the brazing operation,
sai d bondi ng tenperature approximately equivalent to a
brazing tenperature of 10 said at | east one airfoi
vane, wherein the rub surface is a distance away from
the brazing area, said wear coating is bonded across
the said preselected rub surface of said platformand
i's not
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bonded within the said brazing area when said platform

is brazed to said airfoil vane. 15. A gas turbine

engi ne in accordance with claim 14 wherein said wear

coating conprises a wear-tape material. 16. A gas

turbi ne engine in accordance with claim15 wherein

said wear-tape material conprises a length, a w dth,

and a thickness that are variably sel ected based on a

pl anned coat i n§BSARSACTEiIGIETHEIDISEETRARE OF THE

DI SCLOSURE METHOD FOR CQOATI NG GAS TURBI NE ENG NE

COVPONENTS A net hod for assenbling a vane sector (50)

for a gas turbine engine (10), the vane sector

| MEYHON FUR T80APINGGAS TORBIRRIERGINE! EOMPORENTS

i ncludes depositing (1I02) a wear coating naterl al

(110) onto a selected area (114) of the platform
A metbod famissgmbling0 yanehsecpirai>dp fon adpsatuebine tengind1€10), the vane

ir.foil vane, _ and e utin 106 brazi ng operati
seoffdneliding 3 Aol Nang p vt ptoBh AL HETos dopriana (102 a
[ nghien a :

wedr Balth iR 010D 0 RO SARL et (1) o o BRI poBfionine
(10¢ntbe plagfofro mdjacerfitg theenidoil Rane, and executing (106) a brazing operation

such that the airfoil vane is permanently coupled to the platform portion and such

- that the wear coating material is bonded across a predefined area (118) of the platform.

Figure 2
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