METHOD AND APPARATUS FOR CONTROLLI NG DI FFUSI ON
COATI NG OF | NTERNAL PASSAGES BACKGROUND OF THE

I NVENTI ON The present invention generally relates to
protective coatings for conponents exposed to high
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A common solution is to protect the surfaces of such componenis with an
environmental coating, 1., a coating that is resistant to environmental attack,
typically in the form of oxidation and hot corrosion. Coatings that have found wide
use for this purpose include diffusion coatings, such as diffusion aluminides and
chromides, and overlay cdatiﬂgs such as MCrAlIX (where M is nickel, cobalt and/or
iron and X is X is yitrium or a rare earth or reactive eclement). During high

temperature exposure 1 air, these coatings form a protective oxide scale that inhibits



oxi dation of the coating and the underlying substrate
Di ffusion alum nide coatings are particularly useful
for providing environnmental protection to conponents
equi pped with internal cooling passages, such as high
pressure turbine bl ades, because alum nides are able
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Achieving a suitable diffusion coating thickness, uniformity, and internal/external
thickness ratio for an air-cooled component can be difficuli, particularly for turbine
" blades with complex external geometries and cooling passage designs. To control the

amount of coating deposited on the internal passages of a turbine blade, the reactive
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reactive vapors can be introduced into the bl ade
through its root and flow through the interna
passages before exiting through cooling holes at the
conmponent surface, for exanple, filmcooling or blade
tip holes in the airfoil surfaces of the bl ade
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delivered through the first conduit to force a first
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second quantifies of the reactive vapor to formfirst
and second portions of the diffusion coating on the
surfaces of the internal passages as the first and
second- quantities of the reactive vapor flows
t heret hrough. According to a preferred exanpl e
enbodi nent of the invention, the final thickness of
the di ffusion coating adjacent the first and second
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1

schematically represents a vapor flow system

operating in a forward fl ow node in accordance with

an enbodi nent of the invention. Figure 2

schematically represents the vapor flow system of
delnegpdrtBrottghoghe figs corgluit o fordeeyBmssquahtito wl medeactine vapor to enter the

accordance wi th an enmbhodi nent of the i nvention.
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vapor flows therethrough.

The apparatus of the example embodiment of the invention includes at least first and second
conduits that fluidically communicate with at least first and second openings, respectively, in a
component located within a coating chamber, means for heating the component within the
coating chamber, means for generating a reactive vapor within the coating chamber, first
means for delivering a carrier gas through the first conduit, and second means for delivering
the carrier gas through the second conduit. The first delivery means is adapted to force a first
quantity of the reactive vapor to enter the internal passages through at least the first opening in
the component, flow through the internal passages in a first direction, and exit the component
through at least the second opening in the component, and the second delivery means forces a
second quantity of the reactive vapor to enter the internal paésages through at least the second
opening in the component, flow through the internal passages m a second direction opposite
the first direction, and exit the component through at least the first bpening in the component.
- In this manner, the first and second delivery means are operable to cause, reépectively, the first
and second quantities of the reactive vapor to form first and second portions of the diffusion
coating on the surfaces of the internal passages as the first and second quantities of the reactive .

ﬂ vapbr flows theréthrough.



Figures 1 and 2 schematically represent a system 10

for controlling the flow of a reactive vapor through

i nternal passages within a conponent to forma

di ffusion coating on the internal passages. As
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and_an inert gas continues to flow through the retort
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that contains a float 40 and 42. Because the shuttle
Figngd ¥ eche®ticatid repfesentethi vepo diodk aystenpé Faguee Wiopdratingtip@ reverse
fqugggt 1ZI%nd V%Et hog ﬂggg%} e, vapors, t he val ves 30
Tog 14pds & APQrdangh vBR #n #1859 EH P YRS WY B8 si ng '
tenperatures occurring in the retort 12 as well as
Figid Riseniecional viewar b rgatink@fin tlkiable f@asOwith tiievapauldwngStem of
.36 and 38 are preferably foi ned of nol ybdenum
FiguigsdopdA, or all oys thereof and the floats 40 and 42
~are preferably forned of gaphite to have | ow density
DERALEDWESORIFMBONEXPRAB DOVEN®IORE ch t he housings 36
.and 38. However, those skilled in the art w | '
apprecjate that other materials could al so be used.
The preqbpbjgy@tlg_q isigprera] ly applicable 49 ganpypentssthatppigte ggthin thermally and
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el Rt AR HE R S0y b DA Sk, ach o
oxifldtdatandl Botaboysdort Netablstekahiplef oftshéeh dvaipenants idGudd the high and fow
- contrast, gravjty forces the float 42 against the
prepygabTORdogHey, Hadks 2P St & té%}“eﬁfl%‘%?%ﬁwtk‘ﬂl‘r‘ﬁ theppidvantages of -
thid BR&HHoN Svill 3R Weserbb® Witk Gha@nddebl 4R%R Gad Qubile etbleVifirdware, the
assenbly 34 outside the retort 12 and forcing the-
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Figure 1. The valve assenbly 34 is | ocated outside
the retort 12, and therefore is not subjected to-the
same severe conditions as the shuttle valves 30 and
32. Furthernore, the shuttle valves 30 and 32 prevent
the hot reactive vapors fromentering the valve
assenbly 34, such that only the carrier gas
(preferably an inert or re@gcing gas such as argon or
hydr ogen, respectively) at relatively | ow
tenperature contacts the val ve assenbly 34. As
represented, the valve assenbly 34 is a three-way
val ve, such as a conventional sol enoi d-operated
three-way valve of a type conmercially avail able and
used to control fluid systens. However, it should be



A suitable configuration for the coating can 20 is
schematically represented in Figure 3. As with
conventional vapor phase deposition processes known
in the art, the coating process of this invention is
carried out in an inert or reducing atnosphere

provi ded b%@the carrier %as within the can_20. The
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coating durations (e.g., about two to about ten

air froputegking imotthercembddingght cedimgprogessi gure 3, two
separate quantities of the donor m xture 16 are

d._out act with the blades.14 t

ey A4 38 pEo & She bl m ol BBt heEpg 3g.5n¢ 38

that @Bitaid3 affidat 40 Gall LY. CerAeEtedsidlavabaeind?® are intended to
containing the blades 14. Alternatively, the chanbers
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and a single cooling hole 46 at the blade tip.
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.C | ex nd._ an
asaif Rt S ar ey et 2eadiind s PbGerpos, from
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are heated, such as by being placed in a furnace, to
a tenperature at which the activators will react with
the donor materials to generate the reactive vapors,
which at the elevated tenpegature then react with
exposed surfaces to deposit diffusion coatings on at
| east portions of the internal passages 18 within the
bl ades 14, and preferably also the external surfaces
of the bl ades 14. The donor mxtures 16 within the
chanbers 22 and 23 can be of the same conposition, or
have different conpositions to deposit different



The conduits 26 and 28 are shown coupled to the can
20 so that carrier gas entering the | ower end of the
can 20 (as viewed in Figure 3) through the conduit 26
forces reactive vapor fromthe | ower chanber 22 into
t he passage 18 of each bl ade 14 through the opening

44 in_the bl ade root section. nversely, carrier,.gas
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apor fromthe upper chanber 23 into the passage 18

of each bl ade 14 through the cooling hole 46 at the
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bl ades 14, the..reactiye vapor f.or a diffusi
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contains chromum pellets and NHACL activator, and
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vapos bl QUG LD 801?09%'}([1?@5 ﬁé‘ il Re ARYWod A J8nBE MRkmres 16
cr 655 Contam natl on of -t e "donor M xture 16 1n the
are pipfeedbl ¢ hanemulid or polivy dose| tougthethercfornts ayaifisot hreused, and
vapors generated. in the chanber 23 can be C?ntrol ed
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val vé assenbly 34 to periodically reverse the flow of
Chrorennt iive: vaigabls doheroogherizhdor anmo@@inga angpemidsi fowing, with

.. coating thickness can be achj eved t.hrougho the .
s i orp L RS B0 RS AR Fab NN Ohe b ares
16 WRERRBSconthid laOMagtiklet! iBibit Binngho e doRae tawgial particles.

vapors enter the blades 14 fromthe openings 44 in )
Calgipgsi plumypt o ctoiishsnsienial thehdomaing epedictve daipaghe coating
more effi.cientl ] th ' Ut
oo i RRF o5 i PAL BB (RUREEEITSE et oRRORHES =
desdrivad befodr, Rbeeationg dobitknassiagl adgohbieiohe byt hsuwfl wikiethis
passages 18, reversing the flow direction through the
bl ades 14 will reverse this tendency, causing nore
efficient coating deposition adjacent the cooling
hol es 46 and a thinner coating adjacent the openings
44. As a result, selectively cycling between forward
and reverse flow directions can be used to produce a
nore uni form coating thickness throughout the
interiors of the blades 14. Suitable cycling periods
wi |l depend on the reactivity of the reactive vapors,




Wil e the invention has been described in terns of a
preferred enbodinent, it is apparent that other forns
coul d be adopted by one skilled in the art, such as
by substituting other suitable coating and substrate
materi al s and process paraneters. Furthernore, it
shoul d be noted that the can 20, its_structures

nvepgoy meiifieg COAURYS NPT (98, PRUNBRFS woaboys T130E) and
‘coaf(%lég dgle%ng)p@%_g Mbut WS LERRLVES Mhursgnd its contents

., the donor mxtures 16) are not limted to the
particular orientations and placenents relative to
in thehenewinportehbwnbeimgre Sat e sepafEiguraatiBes dchorddnaginysture

16 BRDEERRDTh 5o PIETBR 5 20 LASGl BF bo
locattRPa SdhbinBéks f0r a2 Huennd Gofthddtddsio i@l N8%0RRINIng the
first and second surface Eortlons of at |east one
bladentlér nelferpriyshigéhanfamiarrale grpeAcionid bheepssathgm the inner
charfSQIa! 31 L remainder o t;bg\cl:!irg bH%ulal %coﬂt ccg %ﬁgd S WP P2 24,

an interior, an ihfet and-an outfet Yo the Tnterior,

or it @pet tHightehapieetildWet dhinfinitbe ahd ties ddby miatdidl amgktivator for
second conduits within the interior and coupled to

the gemerse Hawi sy cPralasaied iy the ghamoghdt 1 A6 soa (e igieh. dhq Plades
14 HaQk TbAh, ﬁ‘ﬂga&fe%] YigGh Goh 1% SR REGER0 1A HBe bRk P9 with the
c?ha er roug { urt ana

the first con \ a second
charsbart 24 eonvabing thethadestide Fait esivenieasd ohlubnk gadshye 18 of a

soef oSS 8% ot e, cRaLing chpgber, throyah Lhe second .
straight with a single opening 44 in the root section of the blade 14 and a smgie
cooling hole 46 at the blade fip. However, it should be understood that passages with
compiex geometries and any number of additional openings 44 and cooling holes 46

could be present in the blades 14.

The entire retort 12 aﬁd its contents are heated, such as by being placed in a furnace,
o a temperature at which the activators will react with the donor materials to generate
the reactive vapors, which at the elevated temperature then react with exposed
surfaces to deposit diffusion coatings on at least portions of the mmternal passages 18
within the blades 14, and preferably also the external surfaces of the blades 14. The
donor mixtures 16 within the chambers 22 and 23 can be of the same composition, or
have different compositions to deposit different coating compositions, such as an
aluminide coating on certain regions of the biades 14 and a chromide coating on other
regions of the blades 14. Furthermore, the mixtures 16 may differ in terms of vapor
acti\}i'ty level, for example, to compensate for differing rates of vapor depletion that

may occur as the vapors travel throogh the passages 18 during deposition.



pl aci ng the conponent wthin the coating chanber so
that the first conduit fluidically comunicates with
at least a first opening in the conponent and the
second conduit fluidically communicates with at | east
a second opening in the conponent; heati ng t he

retort so to heat the coating chanber, the first .
The Gpies 25760 CoridE FIaY™ CREPIFS o oart J0S00HY ©de {46 chiering

the WREVERd oBRE {HeE PAPPREBE INEL RO 38 R oRAAHNEENAR MR forces
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exitigg, et pladesal4y eltheuiraieh thheoglnesiolesedfto yecmgsppnaing to the

_ i i ion Goati the first . .
fom;sa% @(?La%g%r fi %%%tegf EI% @g&r%t g?ngﬁ q%g)gl aggt%asob% %‘SC? iﬂfﬂrst(e"”"
corrdéspandiny & thapeverfd opsatidredatitieditghiguant). t Weiie within the inner

del i vedng the canier gas throu he secqnd shuttl
 chambir 24, (heHieatiyIs YaRar St Bhia e E%Bt &‘Qr?&P‘t’%? (PXIRY Faces of

the S98%! 10 CRATOLHifFRiJO BN AURD lekfe¥n 0 fsuitth s Sec@htively, a

reactive vapor to enter the internal passage through
sepagdic hegiste tdd Sequoddepensupply thet ineercdupiwe d#  witd ewifferent

through the internal passage in a second djrection
reachiy B oo R i SOEH FOREIOrRIETIOH RABOM gt e sxtemal
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flow through the first conduit to the first shuttle
pellgtaineNHa@baokierator i anddhe heper shamborZ3gontains gyl getiets and AlF;

.throu @rthe fifst shuttle.valve, mﬂgr I Nt secon _
sy P i Blop it Sl Bk L S R B e
passh% $E GRndg Sk ACefipe! tth@ o hlubhigide Ndoafinalwilag&age @s the

the second reactive vapor flows therethrough; and
external surfaces of the blades 14 and the internal surfaces of the passages 18 closest
to the cooling holes 46. Because the chromide vapors would be depleted fairly
quickly after entering the blades 14 through the openings 44, there would be minimal
cross contamination of the donor mixture 16 in the upper chamber 23. Conversely,
the activity of the vapors generated in the chamber 23 can be controlled such that

there is minimal contamination of the donor mixture 16 in the lower chamber 22 when

depositng the internal aluminide coating during reverse flow.

The valve assembly 34 can be controlled manually or automatically to reverse the
flow of the reactive vapor through the internal passages 18 of the blades 14. By
appropriately timing the operation of the valve assembly 34 to periodically reverse the
flow of reactive vapors through the can 20, a more uniform coating thickness can be

achieved throughout the internal passages 18 of the blades 14. In particular, whereas
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flowing a gas through the inlet of the retort and
renmovi ng the gas through the outlet of the retort to
purge the interior of the retort of the first and
second reactive vapors vented into the interior
through the first and second shuttle valves. 2. The
nmet.hod according to claim1, wherein the first )
a flog; 411;%%1%1 Wﬁ&% ithigreRsE ea apeis Rive S bladesdarfron M quepings 44
in (RRCRINGebiids i ARRT RXAERIR! YoRAUR I mER &nbiRhFKRERSeR  th
w t he secgnd éiffusion cog?%ng adjgcé%t thg]'se‘%%ngFa ©
openopsnéh dut pBeduChes nignhodecatiogr dijagnt thec canlmelholehdbeam a

the first d.second reactiye ors differ in.
nonsg B PR 5 DA ATIEBE et of B PorRiEeh rigkesing the fow
dire@8 OhHuBE the WAdRk M4LlwilVREFBicnthid RWdB eyt REuddd SHor@RBicient
second reactive vapors is reversed fromthe Tirst '
coatigigrdgpesioen ndiacrnd tbecorithedialectt end laythinmmt cedtinigraghiachet the
deL¥Fry of th . ca rLeﬁ_gas.tQ t he fi%st gndn econd fow
PRt 1T e VaFvES i THCH THe AL W GVGK) g7 reven flow
diredisa€ 0 e hoe@tEProauts b dfort NBiforh Qobting BhickhBe MRUMGut the
accordi n? to claim4, wherein the first and second

interpasget the blagap &f-s Suitablgeviing perdodsi will depeeort Baragg vity of the

- cti I.rst.and s -metal lic sources
escGETEE, B SRRCLLIG L b RN T AL U 7S
complegity ofitheliarhed passGgesTite thieddsadd ane@ndédignt thickmtkimbfile,

wherein floats within the first and second shuttle
ste. i spagrallgntt 1t Relieed dhel arthig 9 tovadirpeionelssreughly half
[HROREE tleV &l a¥ing PGodRl, GYE BLan I ﬁféf%‘ﬂgutat!ﬂpe Fldys ix-
s eac?tlﬂzvé3 Vapog?,? reSpeCtg}IE Veifl)/ fom ent er i nC{; %era six-hour
coatingloyeleasdlerbihigve acceptable results when depositing a diffusion aluminide
coating on the mternal cooling passages of most gas turbine blades. However, it is
within the scope of the invention to switch the flow direction multiple times, for

example, every few minutes to every few hours.

in an investigation leading up to this invention, laboratory trials were performed with
a vapor flow system similar to that represented in Figures 1 and 2. The trials were
performed on stage one high pressure turbine blades (FIPTB) of the CF6-80C2 gas
turbine engine. The tnal conditions for all biades were as follows: carrier gas and
flow rate - argon at about 40 scth; donor material - CrAl; activator - AlF;; coating
temperature - about 1975°F (about 1080°C); coating duration - about six hours toial.
A control group of blades underwent coating using conventional single-direction
flow, while an experimental group of blades underwent coating using the flow
reverse-switching technigue of the present invention. in the trial, flow was reversed
through the experimental blades after approximately three hours (of the six-hour
treatment). Following the coating operations, the blades were examined for coating
thickness within eight cooling passages at locations corresponding to the 20% span of
each blade (20% of the distance from the top of the blade platform to the tip of the

airfoil). The results of the examination revealed that the internal coating thickness
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7. The method according to claim1, wherein the first
and second diffusion coatings are forned of at |east
one material chosen fromthe group consisting of

al um ni des and chrom des. 8. The nethod according to
claim1, wherein the conponent is a gas turbine

..engi ne conponent, and the internal passage.i n
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pl acing the blade within the coating chanber so that
the first conduit fluidically communicates with the
first opening of the blade and the second condui't
fluidically communi cates wi.th the second openi ng of
t he bl ade; . heating the retort so as to heat the
coating chanber, the first and second conduits, the
ﬁg and second shuttle val ves, and the blade within
e coating chanber; generating first. and second
reactive vapors within the coati ng chanber;
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i nt ePPRiNg ghg JEIGE 2 "%é@éh&hedlc?%@& %Vl'?"g)ﬁbo F’tftg fe sscond
chhdut, Mermat ainsedKl tshiikie valvas earichtreugimpdnent witigh the coating
c{x%ﬁm ng in the blade, flow through the first conduit

®e first shuttle valve, and vent into the
i nt egdar&i‘atmb ﬂtshencr sxtcond rebbiive wgpors wehif ithestoaitmuthaimder;
val ve o) t, - A th
oLt PP ELR B 000 LRARLLE HAGEE . RECARS anc o
rrmmooatswgomamh@ torieres ﬁauarﬁias@é*g%f raleadive yarayteienter the internal

| pﬁ&ggé 'tNrEudﬁan%a{;l tﬁ’é’"ﬁrsi Gﬁér&ﬂd"fnocHQ RomBBSknt, flow thfdu@WItRY internal

e 1 nl the retort and renovi ng
pe@s@g@wsa firBtr @g‘ih)ﬂt Bt *B%l?‘l’réﬁ"?‘”&f‘f thieuoh gt lppgt “ﬁﬁeﬁﬁ‘i‘dg%’ef‘ﬂ@ in the

chpGHehORoR thrd iR thebbhd Bdndlii® thé E&on@@ﬂutﬁ@@:ﬂ@ and vent into the
reactive vapors vented into t@g yN ter or.t

snfqrr,oglof gﬁdre?étc@%!gg Hog @?C@ﬂg aelh\‘} ve, whnerein tt%e c%irsq reactwe vapor

forms the first diffusion coating on the first surface portion of the internal passage as the
first reactive vapor flows therethrough and then

dehvemng the carner gas through the second shutfle vaive, through the second -
conduit and then into the coatmg chamber to force a quant;ty of the second reactive vapor
to enter the mterna! passage through at Ieast the second opaning in the component, fiow
through the internal passage in a second direction opposite the first direction, exit the
component through at least the first opening in the component, flow through the first
conduif to the first shuitle vaive, and vent into the interior of the retort through the first
shuitie valve, wherein the second reactive vapor forms the second diffusion coating on

the second surface portion of the internal passage as the second reactive vapor flows

therethrough; and
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10. The net hod according to claim9, wherein the first
and second reactive vapors differ in conposition, one
of the first and second portions of the diffusion _
coating is a chromde, and the other of the first and
second portions of the diffusion coating is an

al um ni de. METHOD AND APPARATUS FOR CONTROLLI NG

DI FFLL N, CONTL NG, OF | NTFENA BARSAEFRARRI AT CFrouah the

THE
oufiet of the retort to purge the interior of the retort of the first and second reactive vapors

vented inic the inte_i"ior thrdggh the first and second shuttle valves.

2. The methed according to claim 1, wherein the first diffusion coating has a
thickness adjacent the first opening that is approximately equal to a thickness of the

second diffusion coating adjacent the second opening.

3. The method according to claim 1, wherein the first and sécor_zd reacfive vapors

differ in composition and/or reactivity.

4, The method according fo claim 1, wherein flow of the first and second reactive
vapors is reversed from the first direction to the second direction by controlling the
defivery of the carrier gas to the first and second shuttle vaives within the retort with a

valve assembly located outside the retort.

5. The method according to claim 4, wherein the first and éecond reactive vapors are
~ generated within the coating chamber by reacting first and second metallic sources with

first and second activators located within the coating chamber.

6.- The method according to claim 1, wherein floats within the first and second shuttle
valves vent the second and first reactive vapors, respectively, and prevent the second

and first reactive vapors, respectively, from entering the valve assembly.

7. The method according to claim 1, wherein the first and second diffusion coatings
are formed of at least one material chosen from the group consisting of aluminides and

chromides.

- 8. The method according io claim 1, wherein the component is a _gas-turbine engine
compbnent and the internal passage is an internal cooling passage of the gas turbine

engine component.

9. A method of depositing first and second diffusion coatings on first and second
surface portions of af ieast one iniemal passage within a gas turbine engine biade, the

first surface portion being adjacent at least a first opening located in a blade reot section
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A nmet hod and apparatus for controlling the thickness
of a coating deposited on internal passages (18) of a
conmponent (14). The coating is a diffusion coating,
preferably a diffusion alum nide coating, deposited
by a vapor phase process that entails placing a .
conponent (14) within a coating chanber (20) so that

n Cg\dstﬁg %?gonﬁ %ﬁ%’é J@&ﬁbé@ abijatirflif &lakya se%o)ﬂd opening

second openings (44,4
'dch*@d tromipledreiift setiar) of frﬁi@a@owﬁmiﬁﬂd EI¥ising: heat ed
Wit h[,'t)rBVEBt a¢Q8k k%gc&ﬁﬁ’@@@én ey, Atinibestan0iBet to the interior, a

reactive vapor gener at ed within the coatin

c@eﬁmﬁéam@goyvﬁhfraﬁ@ SR e 2ngh 885084 FENF sy Wi 7 o {fyior and
chibpfiedl fof BiE c%@ﬁi@uéﬂan{b%f’)a it ERute vaibe Ntﬂi@cmb\rfﬁek{c&p@’fd fradically

-enter the interna assa thr he fi

cORERPRE 18APeNTS SREEO BB (Ao B © SEHPE Nt vave
vithie tSeRengr aREMiifigally 40hnedddon tbé codtingammiver thgaghitse second
then reversed so that the carrier gas is then

ilver ed t hrough the second conduit (28) to force

t he pledes theeblacepeithid theectating chambantserthall thedissaagaduit fluidically
c{rﬁlgzl?aéag SO%R tgaeh%rs? fj))@athq%%?qﬁ‘é Rkt 4 MRds&shd cBH&f?tuﬁmdtcaHy

openin
communfcates wuth the second opening of the blade;

heating the refort so as to heat the coating chamber, the first and second
conduits; the first and second shuttie valves, and the blade within the coating chamber;
geﬁerating first and second reactive vapors within the coating chamber;

delivering a carrier gas through the first shuttle valve, through the first condmt and
then into the caatmg chamber to force a quant[ty of the first reactive vapor ta enter the
internal passage through the first opening in the blade, fiow through the internal passage
in a first direction, exit the blade through the second opening in the biade, flow through
the second conduit to the second shuttle valve, and vent into the interior of the retort
through the second shuttle valve, wherein the first reactive vapor forms the first diffusion
coating on the first surface portions of the internai passage as the first reactive vapor
flows tﬁerethrough; and then _

. deéiverir'ig the carmrier gas through the second shuttle valve, through the second

conduit and then into the coating chamber to force a quantity of the second reactive vapor
to enter the internal passage through the second opening in the biad‘e, flow through the
internal passage in a second direction opposite the first direction, exit the blade through
the first opening in the blade, flow through the first condust to the first shuttle valve, and
vent into the snterior of the retort through the first shuttie valve, wherein the second
reactive vapor forms the second diffusion coating on the second surface portions of the
internal passage as the second reactive vapor flows therethrough; and

flowing a gas through the inlet of the retort and removing the gas through the
outlet of the retort to purge 'the‘ interior of the retort of the first and second reactive vapors

vented into the interior through the first and second shuttle valves,
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10. The method according to ¢laim 9, wherein the first and second reactive vapors
differ in composition, one of the first and second portions of the diffusion coaling is a
chromide, and the other of the first and second portions of the diffusion coating is an

aiuminide.
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METHOD AND APPARATUS FOR CONTROLLING DIFFUSION COATING OF
INTERNAL PASSAGES

ABSTRACT OF THE DISCLOSURE

A method and apparatus for controliing the thickness of a coating deposited on
internal passages (18) of a component (14). The coating is a diffusion coating,
preferably a diffusion aluminide coating, depositéd by a vapor phase process that
entails placing a component (14) within a coating chamber (20) so that first and
second conduits (26,28) fluidically communicate with first and second opemings
(44,46) mn the component (14). The component (14) is heated within the coating
chamber (20), at ieést one reactive vapor is generated within the coating chamber
(20), and a carrier gas is delivered through the first conduit (26) to force the reactive
vapor to enter the internal passages (18) through the first opening (44) in the
component {14} and exit through the second opening {46). Flow of the carmier gas is
then reversed so that the carrier gas is then delivered through the second conduit (28)
to force the reactive vapor to enter the internal passages (18) through the second

opening (46) and exit through the first opening (44}.

Fig. 1.
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