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COMPONENTS BACKGROUND OF THE | NVENTI ON Thi's invention rél atR<16c680 ng
gas turbine engine airfoils and, nore particularly, to a nethod for
masking airfoils during coating to prevent deposition of coating onto
sel ected surfaces of such airfoils. To provide protection against high
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and corrosive effects of hot gases in gas turbine engines,

{;1 turbine airfoils have been subjected to aluminide coating.
Aluminide coating on the flowpath surfaces, platform,
angel wing and respective edges provides oxidation and
corrosion resistance and enhances the performance life of
the airfoil component. It is preferable, however, to avoid
coating the dovetail section below the platform of turbine
airfoil components because coating can adversely affect
fatigue life of the dovetail section. Furthermore, coating
the dovetail section is not necessary because in service
this section is not in the hot gas flowpath, as is the
airfoil section. It is therefore necessary to mask certain
¢ sections of the component to prevent cocating such sections

while allowing coating of other sections.

Two methods for coating turbine airfoils are a
codeposition process and a vapor phase aluminide process.
These are diffusion coating processes which use aluminum
fluoride (AlF,) gas to apply an oxidation-/corrosion-
resistant, aluminum-rich layer to the component surface.
The codeposition process involves sequential steps of
degrease, tape and seal holes, wax, load box, slurry, seal,

pack, run, unload and blowoff, water clean, and age. This
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activated Al -rich powder packed tightly around the airfoil section to
facilitate coating while the areas below the platform are packed with an
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o material on the airfoils. It also requires a final heat

treatment, without which the coating is too brittle.

The wvapor phase aluminide process vyields a

ductile aluminide coating which requires minimal final heat

treatment. The vapor phase aluminide process does not
require blow-off or water c¢leaning operations, thus
reducing labor and material costs. One disadvantage of

this process, however, is that coating must be removed from
the dovetail sections by grinding, and such grinding also
removes .the beneficial platform edge and angel wing edge
coating. Thus, there is a need for an effective masking
(1' technique that facilitates secure masking of a plurality of
turbine airfoil components during vapor phase diffusion

coating processes.
SUMMARY OF THE INVENTION

Briefly, the invention is directed to a method
for simultaneously vapor phase coating airfoil flowpath
surfaces and upper platform surfaces of a plurality of
turbine airfoils while masking dovetail sections of the

turbine airfoils. The method involves inserting dovetail
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e inserting a spacer adjacent each platform of the turbine

A airfoils to prevent adjacent platforms from contacting each
other, placing the dovetail section receptacle with
dovetail sections and spacers therein into a coating
apparatus, and introducing coating vapor into the coating
apparatus to form a coating on the airfeoil flowpath
surfaces and upper platform surfaces external to the
dovetail receptacle while avoiding coating of the dovetail

sections inside the chamber.

The invention is also directed to a dovetail

section receptacle apparatus for wuse in vapor phase
(”7 diffusion coating of airfoil flowpath surfaces and upper
platform surfaces of a plurality of turbine airfoils, while
avoiding coating of dovetail sections. The apparatus
includes a dovetail section receptacle for receiving
dovetail sections of a plurality of turbine airfoils
arranged side-by-side. The receptacle has a chamber having
an opening at the top of the receptacle for insertion of
multiple turbine airfoil dovetail sections into the
chamber, and a rim around the opening, the rim being sized

for supporting the platforms of the turbine airfoils side-
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surface, a platform having a platform upper surface, and a
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dovetail section. There is a dovetail section receptacle
for receiving dovetail sections of the plurality of turbine
airfoils arranged side-by-side, the dovetail section
receptacle having a chamber with an openingv having a
perimeter at the top of the receptacle for insertion of
multiple turbine airfoil dovetail sections into the
chamber. There is a rim around the opening, the rim being
sized for supporting the platforms of the turbine airfoils,
such that the dovetail section of each turbine airfoil
extends into the chamber and the platform of each turbine
(?‘ airfoil rests on the rim, with upper platform surfaces and
flowpath surfaces external to the receptacle. There is a
plurality of spacers, with a spacer adjacent each platform
of the turbine airfoils to prevent adjacent platforms from

contacting each other,
BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 and 2 are perspective views of airfoils;



recept-acl e having a chanber with an openi ng having a net er at top
of .the receptacle for insertion of nultiple turbine a?gf% TRt %ﬂ?&étabgf
sections into the chanber. There is a rimaround the opening, the rim
being sized for supporting the platforns of the turbine airfoils, such
that the dovetail section of each turbine airfoil extends into t he chanber
and the platform ofFggach F uski ng ﬁéfél%ét{@étsv % t g? ram éNr per
platform surfaces and_flowpath surfaces externa he receptaclie. There
is a pl Lﬁeé?efR%F“b]fe sphcers, 1nvemt boRpacer adj acent each pl atform of the
turbine airfoils to prevent adj acent pl atforms from contacting each other.

BRI EF DESCRI PTI ON G 4DRA S 2 are perspective vjews of
airfoils; 4 28 Septe 206%yE$§:§§%?s é e % eWP3FER divet ai

recept aclaeasrdaned rWJBI’HItﬂ‘[E fneentdidis; a Si de eI evatl on of a spacer in
accordance with the invention; Fig. 5is a left side elevation of the

spacer of Fig. 4, |s a rjight sjde eIevatlon of the spacer of Fig. 4
Fig. 7 is a side eIFle?g?a‘tl ot b2 1??& edrevatign e thie sracspacet barrier

coating a@ppl.iad to a portion thereof and Fig. 8 is a perspective view of
a turbine airfoil

Fig. 6 is a right side elevation of the spacer of
Fig. 4;

ft? Fig. 7 is a side elevation of the spacer of
Figure 4 with a spacer barrier coating applied to a portion

thereof; and

Fig. 8 is a perspective view of a turbine airfoil

coating assembly according to the present invention.



coating assenbly according to the present invention. ﬁB %@p bogP04
DETAI LED DESCRI PTI ON OF THE | NVENTI ON I n accordance wt process of the
invention, a plurality of turbine airfoils such as airfoil 10 in Fig. 1
are placed wthin a special receptacle which facilitates coating of the
airfoil flowath surfaces 12, platformupper surfaces 14, and platform

edges 20 OPETAELED rbESCRYIPTION Oreygpt iNYERTIOL | east nininizing coating
dovetail surfaces of the turbine airfoil. The invention is also applicable

to turbine ai rf0| | s having a_stepped platformconfiguration as with
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the top as with turbine airfoil 30 shown in Fig. 2, and facilitates
{ij coating the airfoil flowpath surfaces, platform upper
surfaces, platform edge surfaces 34, and platform wing
extension edges 36. It is also applicable to other
airfoils including, for example, stator vane assemblies

where it may be desirable to coat airfoil flowpath surfaces

as well as inner and outer bands of the assembly.

This process utilizes an airfoil dovetail section
receptacle 60 (Fig. 3) which secures a plurality,
preferably 10 or more, turbine airfoils during coating.
The receptacle 60 forms a barrier which separates an
internal volume 64. from an external volume 66. The
receptacle is preferably rectangular and has a top surface
62, a front surface 68, a pair of side surfaces 70, a back
surface 72, and a bottom surface 74 cooperating to define
a chamber, generally designated 76. &an opening at the top
of the receptacle is sized and shaped to receive a series
of turbine airfoils. A rim 80 extends around the opening
for supporting airfoils when they are placed in the
receptacle. In an alternative embodiment, bottom surface

74 is eliminated and the floor of the coating apparatus



of the receptacle is sized and shaped to receive a seri,gs f__turbi
airfoils. Apri m 80 extends around the opening for sup%gr%@tgen%lerrf %‘i@ 43 when
they are placed in the receptacle. In an alternative enbodi nent, bottom
surface 74 is elimnated and the floor of the coating apparatus 6 28
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One. pref L &h PN P 1 AYETed S Al S "U8 0% F%nd does not accept
aluminide coating when exposed to aluminide vapor phase

deposition processing.

Surfaces of the dovetail receptacle 60 are
treated to avoid carburization of the turbine platforms
which seat against and contact the rim 80 of the
receptacle. In particular, the graphite surfaces of the
receptacle which contact the airfoil are treated to avoid
diffusion or other transfer of carbon from the receptacle .
to the airfoil. In the preferred process, this is
accomplished by applying a barrier layer to rim 80 and
optionally around a wall portion extending upward from the

Q" rim 80. One preferred barrier layer is an aluminum oxide

spray coating layer applied to these surfaces.

Another preferred barrier layer between the edges
of the receptacle and the platform edges of the airfoil is
a strip of material applied to the receptacle rim 80 which
contacts the turbine airfoil platform and/or platform wing
extension (“ angel wing”‘) edges. In one embodiment, this
is a putty or tape strip which contains metallic and/or
metallic oxide powder. The strip itself acts as a physical

barrier while the metallic or metallic oxide component

7



spray coating |ayer applied to these surfaces. Another pregferred b | er
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airfoil is a strip of material applied to the receptacle rim80 which
contacts the turbine airfoil platformand/or platformw ng extension ("
angel wing" ) edges. In one enbodinent, this is a putty or tape strip
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| nasnuch dering subsequent coating operations. The currently most

preferred embodiment employs both the aluminum oxide
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applied barrier layer and a strip overlay.
In assembling a plurality of turbine airfoils
into the receptacle, spacers 90 illustrated in Figs. 4-7
are placed between each turbine airfoil and abut against
the side of each airfoil at or immediately below each
airfoil platform, as illustrated in Fig. 8. Inasmuch as it
is desirable for the edges of the platform to be exposed to
aluminide vapor during the subsequent vapor phase aluminide
coating process, the spacers abut each adjacent platform so
as to facilitate exposure to the vapor of the platform
ﬂ' edges where they adjoin the platform upper surfaces while
preventing wvapor from traveling downward beneath the
platform edges. The spacers are shaped to account for the
angel wings to similarly facilitate exposure to the vapor
of the angel wing side edges while preventing vapor £from
traveling downward beneath the angel wing edges. For
example, spacer 90 has an enlarged extension 94 which is
sized and shaped to abut against the lateral edge of angel
wing 36 shown in Fig. 2. Spacer 90 also has an extension

96 which sized and shaped designed to abut against the
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while preventing vapor fromtraveling downward beneath the platform
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against the 8 28 Septenber 2004 extension of platform edge 34. e spacers
somewhat TFLOSEY yVAbETE t e VRRRF oF i Ger eitgr WPHig- @ dREIVERL | Fravedct

met er an GFOARL &k MRRO T AlIe! %téqto%%ﬂciloédﬁggt.' ngyaf poFioﬂga{>£oﬁﬂé edges
and angel w ng edges whil & nai ntaining suc nmet ered” vol une of vapor
suf fi ci erspacensy wiol gir evxenttat rdvng| thef pidpptecinabhd sagel behgvedged edges.

The portig of the pacers which are to abut the platformand angel w ng
edges ofoff]teheaiﬁjflbqqlé'ssﬁgmrhtatg%zi r’rn!:hjg'44a?EepPg?g?56ﬂlycf)%%‘é with an
al um numwexildeas paBimefani BeiHay8prag cbh¥shatiederdtad2 i i gardato

prevent transfer of carbon to the airfoil, Sim/lar to the manner i n which

certain st f 82esihf Rife recdst akrevere ttmemsfemsofestnilsmd &boviche The
spacer

Ul

airfoil, similar to the manner in which certain surfaces of
the receptacle are treated as described above. The spacer
elements are preferably made from a material such as
purified graphite which is inert to the coating vapor and
is not coated thereby. Graphite is also preferred because
it contracts upon heating to coating temperatures, which
effect cooperates with the expansion of the airfoils upon

heating, to maintain the desired relative abutment.

Vapor from the vapor phase aluminide process
during coating tends to enter cooling holes 18, 38 in the
airfoil flowpath surface and travel down through the

(“ turbine airfoil. A quantity of this wvapor traveling
through interior passages (not shown) of the interior of
the airfoil will then tend to exit the turbine airfoil at
the base of the airfoil through openings 20, 40 at the
bottom of the dovetail, which openings serve as cooling gas
inlets for the airfoil in service. If such wvapor is
permitted to exit, it will disadvantageously coat the
dovetail section of the airfoils which the invention is
designed to mask. To prevent this vapor from exiting the.

turbine airfoil at the base of the dovetail, therefore,
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dovetail base prior to placenent of each turbine airfoil in the

r ecept aclc@OopRragssi stitln the bottom of the receptacle to hold the

C. strip in place.

Successive turbine airfoils separated by spacer
elements are placed in the receptacle to £ill the
receptacle as shown in Fig. 8 and form a complete seal
between the atmoéphere above the platforms and below the
platforms. It is preferable that spacers also be
positioned between the two outermost turbine airfoils and

. the ends of the receptacle.

. After the turbine airfoils are assembled into the
receptacle the airfoils are subjected to a conventional
vapor phase aluminiding process. - The components are then
removed from the receptacle and brushed or water cleaned to

remove residual masking media.

This process yields airfoil components having an
aluminide coating on the airfoil flowpath surfaces,
platform upper surfaces, the platform edges, and angel wing
edges where oxidation and corrosion resistance are
required, and advantageously having no coating on dovetail
sections. With this new masking technique, it is possible

to coat components with the vapor phase aluminide process

10



sealing this exit, it is preferable that the depth of bﬁes%gﬁg,%gaﬁb& be

sized such that the bottom of the dovetail cooperates wt ot t om of
the receptacle to hold the strip in place. Successive turbine airfoils
separated by spacer elenents are placed in the receptacle to fill the
receptacle as shown in Fig. 8 and forma conplete seal, between the

at nosphertiigdbRrehtops by f spHddabe Is8adRd Mo lyplbyt forescodeppsipieher abl e

t hat spa also be pesiti et we t he outernost turbine airfoils

and the%glocs]:s o%' t he regé%ggﬁ‘gr fter the tuéc\é}?‘?%o%ﬁjf%ﬁll s Bre588enbl ed

i nt o t he direchptradaged heuch rdoi phugged shibl est edxt @raatoananiheaahalvapor
rocess. The conponents are then_ renoved fromthe

phase al ym ni.di ng ]
r ecept acll%g"reﬁ?@rbr’ﬂgﬁ‘éala Swat&atch nEHl’EB?LePéﬁﬁve ladgmuantaBsktvg nedia.
This progess sidi §srMddidn COIROReNtsS Hayiagan Tﬂé%éb%?%f??t Lfig on the

airfoil flowpath surfaces, platformupper surt aces, or m eédges,
and angelinNend icadges allser euperdati o @mdogcovepsirophaesi alantriding

required, _and advant.ageousl avi no cpating on dovet ai sections. Wth

thi's newPFESKSHTY e‘éﬁﬂ?guéf%’l Vie§fl g%’éjsrr“%}%g Fgaé’oftq"é%ﬂ}d:{‘?en?%a\?\?r?% t he

vapor pha&sendl e i e @ﬁ@ﬁa&éslﬁae’@au@@t@H@erst%@%e\éhisqbrprﬁﬂﬂ&ﬁ@ woul d
e

be coated only by the codeposition process. Furthernore, t codeposi tion
process IHFEArERades SR hcasprpnaggedrhokeeided-er faid drite i precess

permits the coating of a plurality of turbine airfoils
simultaneously with a single dovetail receptacle. The new
process therefore produces a better product more

efficiently than the prior processes.

When introducing elements of the present

invention or the preferred embodiment(s) thereof, the

articles "a", "an", “the" and "said" are intended to mean
that there are one or more of the elements. The terms
"comprising”, "including" and "having" are intended to be

inclusive and mean that there may be additional elements

other than the listed elements.

As various changes could be made in the above
constructions without departing from the scope of the
invention, it is intended that all matter contained in the
above description or shown in the accompanying drawings
shall be interpreted as illustrative and not in a limiting

sScnse.
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production tines are avoi ded. The process of the invention is also
superior to prior vapor phase alum niding processes which involved
grinding away al um nide coating fromcertain surfaces because the stresses
such grinding introduces to the conponent are avoi ded. And the process
permts the coating of a plurality of turbine airfoils sinultaneously with
a si ngl eV etai tL E%%%55£1e. The new process therefore produces a better
product nore efficiently than the prior processes. Wen introducing
el ements of the present invention or the preferred enbodi nent(s) thereof,
the articles "a",1'an"a "MdwodmndorsakimuatankBtigngedviporeashatdat there
are one or nore of the elements. The ternms "conprising”, "including" and
"havi ng"ce#eiht ekdetPilo bj‘élowmsiwfeﬁﬁf&reaﬁgha#pn%r &0 bty £ g
additio n o] : |.st.ed e t.S . var | . changes
could bgglnra e(?élgr? %ﬁeaa o@%ahgggsiolr}ﬁc%%}nlg%w%% ldgepvgf%t]i%g}ngggﬁl?he scope
of the dowemrilonsectibasi nbendedd hatirbihenadiefoident aiched hathdg above
description or shown in the acconpanying drawings shall be interpreted as
i1l ustrdfRFEd9tot in a limting sense. 11 28 Septenber 2004 WHAT IS
CLAINED 1S 1. A ngldod 90 Shoubhanealsly: §apobePhas1u6934ihgo gerfol!
fl owpat h surfaces and upper platform

turbine airfoils into a dovetail section receptacle

foreign materials, coating brittleness, |abor intensityg gamthndedWa004
I

comprising a chamber having an opening at a top of the
receptacle for inserting said plurality of turbine airfoil
dovetail sections into the chamber, and a rim around the
opening, the rim being sized for supporting the platforms
of the turbine airfoils, such that the dovetail section of
each turbine airfoil extends into said chamber and the
platform of each turbine airfoil rests on the rim, with
upper platform surfaces and airfoil flowpath surfaces
external to the receptacle;

inserting a spacer adjacent each platform of
adjacent pairs of airfoils of said plurality of turbine
airfoils to prevent the platforms from contacting each
other;

placing the dovetail section receptacle with
dovetail sections and spacers therein into a coating
apparatus; and

introducing coating wvapor into the coating
apparatus to form a coating on the ailrfoil flowpath
surfaces and upper platform surfaces external to the
dovetail receptacle while avoiding coating the dovetail

sections inside the chamber.
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surfaces of a plurality of turbine airfoils while maskbRdge A8k boos
sections of said turbine airfoils, the nmethod conprising: 1nserting
dovetail sections of a plurality of turbine airfoils into a dovet ai
section receptacle conprising a chanber having an opening at a top of the
receptacle for inserting said plurality of turbine airfoil dovetai
sections into the chanber, and a rimaround the opening, the rim being

si zed for supportiing & hdopebhefdr mectdfort heetepbinke arpbeirbspssutir t hat t he

dovetail_section_of eﬁch t%g%i e.alrfoil, extends Lnto.iai chanber and the
pl at f or W6 Bhch YT bPRESS T et SHH1HE PFnP Wit L@L&?Padﬁ tform
surf acegaitthcis’ fohdl flppeRat bl suréaresurddRinabrt  t peurgeeptadse;

i nserting a spacer adjacent each platformof adjacent pairs of airfoils of
sai d pl tabing ofainfidilse vhi¥ei | gvobdprevenpathagpl atff ordws eftedrh
contactg%%ge%%p QLher. plﬁ%ig% the dovetail .section receptacle wth
dovet ai I° @S TER G Lpaldfs PREFETHNS FP8P5 1848 ng apparatus; and

i ntroducing coatiRg \WRQtalint 0 skhe ieRat il eARRAAL Yot 0 fidiapati ng on
the airfoil flowpath surfaces and upper platformsurfaces external to the
dovet ai [dovetgitlackechiicng aedi dingetwedlhgyt hef dovetkiine sdotficdis inside

the Chaﬁﬂﬁﬁxnggé ?ﬁnS%HEﬁﬂ3§?Ls%%@5 relation, the dovetalil section

receptacle comprising a chamber having an opening at a top

of the receptacle for inserting said plurality of turbine

airfoil dovetall sections into the chamber, and a rim

around the opening, the rim being sized for supporting the

platforms of the turbine ailrfoils in side-by-side
relation; and

a plurality of spacers, each of said plurality

of spacers being positioned between platforms of adjacent

pairs of airfoils of said plurality of turbine airfoils to

prevent said platforms from contacting each other.

3. A turbine airfoil coating assembly for vapor
phase diffusion coating of airfoil flowpath surfaces and
platform upper surfaces of turbine airfoils while avoiding
coating of dovetail =sections thereof, the assembly
comprising:

a plurality of turbine airfoils, each having an
airfoil flowpath surface, a platform having a platform
upper surface and platform vertical edges, and a dovetail
section;

a dovetail section receptacle for receiving
dovetail sections of a plurality of turbine airfoils
arranged in side-by-side relation, the dovetail section

receptacle comprising a chamber having an opening at the

13



2. A dovetail section receptacle apparatus for use in,yap éﬁﬁg§e2
diffusion coating of airfoil flowpath surfaces and upper %ﬁ orn1surfaces
of a plurality of turbine airfoils while avoiding coating of dovetai
surfaces thereof, the apparatus conprising: a dovetail section receptacle
for receiving dovetail sections of a plurality of turbine airfoils
arranged in side-by-side relation, the dovetail section receptacle

conpri sigyp aoEhahkerrdwdgtig-lan epeniingeatciant opf ahlthpleecapisce for
inserting said plurality of turbine_ airfoil dovetail sections into the

chanber algeid riavehrd noﬁ@%%ﬁ%nﬁﬁ@o tﬁ]'éerlc‘rhaé@?% sPPed #orrigupporting
t he %E%ﬁ;&? e to%%n&%£ (r%eﬂealrrl%'lOI eS_Ln S by, qlg)lporeé 3 P and a

pl ural ity of spacer sai Ity ~of Sspac hE] g posi ti oned

bet ween filaatfoati®s oFf tdd &@Qﬁhnepau&ioﬁﬂsalrfOIls of said plurality of
turbine airfoils to prevent said glatforns fromcontacting each other. 3.

A turbine ai R4 CERPIRE as3HBPy 1for axAIgePhas disidrsiir st ing of
alrf0|lfg %WBQEP §Hff§§f§ %gbvéglq}fgggkg%%er er%g§g§eoﬁﬂigﬁbl@$§alrf0|ls

whi | e avoi coating of SEections the asse

conpri Sld’f]:gfet@.lm Wedtion obft waddnetaibine! irdadl haviagdbng dntooi |
flowpath surface, a platformhaving a platform _ upper surface and platform

vert|cmsﬁ%%e§haﬁﬁéraQR@eF§ﬂ P%%Ef@@ﬁ of defehaittuelne opirdeddt acl e for

rece'V'Q%stlng on the rim such that the platform upper surfaces

and airfeoil £flowpath surfaces are external to the
chamber; and

a plurality of spacers, each of said plurality of

spacers being positioned between platforms of adjacent

pairs of airfoils of said plurality of turbine airfoils to

prevent said platforms from contacting each other.

4. The apparatus of claim 2 or the assembly of claim 3
wherein the dovetail section receptacle and spacers are
constructed from graphite and comprise a barrier coating
to hinder diffusion of carbon from the receptacle and

spacers into the turbine airfoil.

5. The apparatus or assembly of claim 4 wherein the

receptacle barrier coating compriges aluminium oxide.

6. The apparatus of claim 2 or the assembly of claim 3
wherein the dovetail section receptacle is constructed
from graphite, further comprising a barrier strip resting
on the rim between the rim and the platform of each
turbine airfoil to hinder diffusion of carbon from the

receptacle into the turbine airfoil.
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dovetail sections of a plurality of turbine airfoils agraggedde? 2004
side-by-side relation, the dovetail section receptacle conprising a
chanber havi ng an opening at the 13 28 Septenber 2004 top of the receptacle
for insertion of nultiple turbine airfoil dovetail sections into the
chanmber, and a rim around the opening, the rimbeing sized for supporting
the platforns of the turbine airfoils; said turbine airfoils arranged in
si de- by-%i de The| apPd3F2B8s saf dcdeiBt & 0% lie opsFerbpy adlfe ddiaim the

dovet ai | §g9§' N turbine airfoil extending into said chanber and
t he pl at#orméb nceé:?fi I%tascl ne airfoil resting on the rimsuch that the

pl at f orm uppex stedawesclandairiai | ddavpat h Snifaces@r ealaxiearnal to the
chanber; and a plurality of spacers, each of said plurality of spacers
bei ng pd¥ftd®neBrbéeded? praef s B9 Adpdesntdibarssomf o4 reala of said

pluralit l.ne -aj ' nrev id platfornms fromcontacting
each ot hyerrcgﬁ 4§ﬁg]'ﬁéelq§plgia1{rga?dlﬁsegotft'&cﬁlm%a;%frosjtqhsg’ assenbly of claim3 wherein

t he dovetail sebatrpbereeeptipclrepnicdgpatethearem Coaskheast etef rrom graphite
and conprise a barrier_coating to _hinder diffusjon of carbon fromthe
r ecept ad® arfdi® s PG OTHt ©F headt bt RiRe oidiroinetqpguides or

B U i G e 6 TR e AT G ol oy ot Re oty Y 3T 5
airfoil, wherein the barrier strip comprises a gettering
component within a matrix which is soft to facilitate
seating of the platforms onto the rim; and

a spacer barrier coating comprising aluminum oxide
applied to at least a portion of each spacer to hinder

diffusion of carbon from the spacers into the turbine

airfoils.

8. The apparatus or agsembly of any one of claims 2 to
7 wherein the spacers abut the platform vertical edges in
a loose manner to permit vapor to contact said platform

edges during coating.

9. The apparatus or assembly of any one of claims 2 to
8 wherein each turbine airfeoil platform has a step
thereon terminating in a platform wing extension and
each spacer comprises a spacer extension which abuts

each platform wing extension.

10. The apparatus or assembly of any one of claims 2 to
9, further comprising a dovetail sealing strip applied
to the dovetail section of each of said turbine airfoils

to seal cooling gas inlets therein.
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wherein the dovetail section receptacle is constructed,gf&gmaraRhbESs
further conprising a barrier strip resting on the rimbetween the rimand
the platformof each turbine airfoil to hinder diffusion of carbon from
the receptacle into the turbine airfoil. 14 28 Septenber 2004 7. The
apparatus of claim2 or the assenbly of claim3 further conprising: a
receptacl e barrier coating conprising alum num oxide applied to the rimto
hi nder dt¥f ush ofiebhodadissiPr Gims EPeCLRAN dt.o0 WHEng utbenammiadfalus; a
barrier rip,r [ th im ween the rim and the platform of each
tur bi ne %l% r%%’lgl?% quign e“%lmsgi%f%%ib@f of carbon fromthe receptacle into the
turbine airfoil, wherein the barrier strip conprises a gettering

conponent within a matrix which is soft to facilitate seating of the
platforms onto the rim and a spacer barrier coating conprising alum num
oxide applied to at |least a portion of each spacer to hinder diffusion of
carbon fromthe spacers into the turbine airfoils. 8. The apparatus or
assenbly of any one of clains 2 to 7 wherein the spacers abut the platform
vertical edges in a |oose manner to permt vapor to contact said platform
edges during coating. 9. The apparatus or assenbly of any one of clains 2
to 8 wherein each turbine airfoil platformhas a step
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thereon terminating in a platformw ng extension and Qgcgeﬁgg&g&.gggprlses
a spacer extension which abuts each platformw ng extension. 10. The
apparatus or assenbly of any one of clains 2 to 9, further conprising a
dovetail sealing strip applied to the dovetail section of each of said
turbine airfoils to seal cooling gas inlets therein. 15 28 Septenber 2004

11. A nmethod oo s eidp #ok NASKENGDRGY. 3 pEr ShirARNEONe Of
claims 2 to 10. 16 APPARATUS AND NETHOD FOR MASKI NG MULTIPLE TURBI NE

COVPONENTS ABSTRACT OF THE DI SCLOSUREBONppASat us and nethod to facilitate
vapor phase coating of turbine airfoils. A dovetail receptacle (60)
receives the dovetails (16) of a plurality of airfoils. The airfoils are

separ at edaBgTRparens CA8) pDasthosipeeai rfoil dovetails sealed in a chanber
of the receptacle (60) to facilitate vapor phase coating of flowpath
surfaces (12) and 8Iatforn1upper surfaces (14) of several airfoils

si mul taneousl y whi | 8PRESRFRE 13K dBYeRed | teeddiddtatiq). vaper phase

coating of turbine airfoils. A dovetail receptacle (60)
receives the dovetails (16) of a plurality of airfoils.
The airfoils are separated by spacers (90) with the airfoil
dovetails sealed in a chamber of the receptacle (60) to
facilitate vapor phase coating of flowpath surfaces (12)
and platférA\ upper surfaces (14} of several airfoils

simultaneously while masking the dovetail sections.

Fig. 8
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