VAPOR ALUM NI DE COATI NG GAS MANI FOLD BACKGROUND OF THE I NVENTION (1) Field
of the Invention [0001] The present invention relates to an inproved process
for coating the internal surfaces of workpieces, such as turbine blades
and vanes, having internal passageways and to a manifold wused in the
process. (2) Prior Art. [0002] Al um nide coatings provide protection agai nst

oxi dation and corro%%E?E?ﬁgﬁggﬁfﬁﬁnbéé&fﬁdﬂaﬂs ﬁaﬁi 8gglt based superall oy

articles used in gas ngl nes. I'n general’, alumnide coatings are
formed by heating a powder m xture containing a source of alum num an

activator, and an inert ff [ iluent, in the presence of the article
to be coated. The articjééqg§?q§¥q g@aggﬁ F%V%NEIQH-contact relation with
the powleri&i gtaF eshdensadcienprocess is called a vapor phase process.

[ 0003] When_ coating internal surfaces of turbine blades and vanes to

prot ect0PAR] i Aher RAE=§0E HRBRNT OB FF i alidnttcampuAtPsPVver praress nfQke coating
gas mu L. C W Surf j er ques @ N Al
OiFt ueFoabfs t‘ll'ﬂeg B tad eqStJl}Liftrag%S o g’éﬁ]éfégegén% csoﬁn%})gél{st?i HPige ! il ty of
t he coaladgs prndeszngsn, leffiect iiveleynahdpansdoewdys caoal tden imstneifodld surf aces
is a diéegt. fq@ction of the distribution and flow of the alum num halide
carri el Sasl?hF %gﬁf?ﬁﬁfﬁ'nternal passages. Factors making internal coating
coverage nore difficult are: (1) conplex serpentine passages; (2) |ong
di stance _and/or high aspect ratio (length-to-w dth/cross section) passages;
aéS) velry) nBF+8W APassages; and 4) an array of different size passage

{ A

Peni Ng8e02] Aluminide coatings provide protection against oxidation
and corrosion degradation to nickel and cobalt based superalloy
articles used in gas turbine engines. In general, aluminide
coatings are formed by heating a powder mixture containing a
source of aluminum, an activator, and an inert buffer or
diluent, in the presence of the article to be coated. The
article may be located in out-of-contact relation with the
powder mixture, hence the process is called a vapor phase
process.

[0003] When coating internal surfaces of turbine blades and
vanes to protect the internal surfaces, a sufficient amount of

’} aluminide coating gas must pass in contact with the surface in
order to produce a NiAl diffusion coating of the required
thickness and composition. The ability of the coating process to
effectively and uniformly coat the internal surfaces is a direct
function of the distribution and flow of the aluminum halide
carrier gas through the internal passages. Factors making
internal coating coverage more difficult are: (1} complex
serpentine passages; (2) long distance and/or high aspect ratio
(length-to-width/cross section) passages; (3) very narrow

passageg; and 4) an array of different size passage openings.



1 [0004] One such process involves flow ng an al um num halide gas, such as
A1F3, under pressure through an opening in the root of a workpiece allow ng
the gas to penetrate all internal passages. Depending upon the design of

t he workpi ece, there usually are mnultiple openings in the base of the

wor kpi ece to allow flow into the various internal passages. The gas is

i ntrodyggglsy N Lh rQHGN [ at 1 S: I t he base of
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passages,, or_ very .w ndin | on erpentine ssages is directly related to
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design to control the anmount of flow that enters each of the openings in
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the flow of a coating gas to tively higher to sone locations.
[ 0006]the hlsmde furicwgh ebmeotfoldt tieapribsestalaent itde tesepedvicte an

i nprov, rqQcess.faor. coating internal, passageways..of a rkpi ece. [0007]
The fo%%cg? gtgo SBj°Ets aa?Le fégf”a:eﬁe h%y”?%eerrféhi? 5T L5 aﬂ\éﬁé)r%P’SEgss of the
pr esenledkupnticonhe] Q@8 den aBeosdanLey Wi heHdealpfesed hianvast as, a

mani fold for _use in a process for coating djfferent sized passages in a
wor kpi 2" Jrod d@FrOoThe2RaAPES dOBr 62N yW T g s 89 8h SSYREBEARE chanber

( -an inleisdfed 66eiMIRGta f kewaPEaac§0Rkd Nbility of the manifold
design to get sufficient gas flow for the full length of the
passage. Currently, there is no provision in the manifold design
to control the amount of flow that enters each of the openings

in the base of the blade rocot.

SUMMARY OF THE INVENTION

[0005] Accordingly, it is an object of the present invention to
provide a manifold which allows the flow of a coating gas to be
selectively higher to some locations.
[0006] Tt is a further object of the present invention to

') ‘ provide an improved process for coating internal passageways of

v a workpiece.

[0007] The foregoing objects are attained by the manifold and
the process of the present invention.
[0008] In accordance with the present invention, a manifold for
use in a process for coating different sized passages in a
workpiece is provided. The manifold broadly comprises an
internal chamber, an inlet for receiving a flow of a coating
gas, and means within the internal chamber for separating the
flow of coating gas into a first flow sufficient to coat a full

length of surfaces of a first internal passage set having a
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gas, and neans within the internal chanber for separating the flow of

coating gas into a first flow sufficient to coat a full Iength of surfaces
of a first internal passage set having a 2 first cross section dinension and
a second flow sufficient to coat a full length of surfaces of a second

internal passage set having a second cross section dinmension smaller than
said fi egt.ion di ion 000 Further in cardance with the
presenFE?%Eéﬁ{g%%,gééiﬁgﬁoggggggngcggéi%gg%% %éré%cmbégéadé§eﬁﬁ gomorkpiece
is provaded. fdhe Jproges o fbroadbyesoopr hsescdie sitepsn0f arseacdi Bgta source
of a cpatin as roviding a mani fql.d copnnected to the source,of the

coat i nﬁaﬁh%ga%f%%PQCﬁEWFkﬁieé’(tfé,ona am@éﬁh?%t%f?%l%et Ao g %65?%9 gas

Wi t hi ncthes neddd i dide@ B ki rst flow sufficient to coat a full length of
surfaces of a first internal passage set having a first cross section

di mensit®R0dhd Far§besndn a¢enrdands ¢iiddt the ooseeatf apvenbhghh »f surfaces of
a seco Lot e | . pas Vi C secti. di mensi on

smal | e}?g?%%%é t%gekaf? rst %%?gé%%%ggﬁi g%ga?ﬂéﬁsﬁgﬁa %{Cgéi%]]ecg% hl%? details of the
vapor providedle Toatpmgegas breadlol domptitde yieserdpds nviendncoridiag ael | as
ot her objects and advantages attendant thereto, are set forth in the
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[0011] FIG_1 is_a schematic representation of a first enbodinment of a

iystenﬂﬂ%rf%@ﬁt?%f@%ﬁ%ﬂasp&§§§@'é‘$tbﬁ Banier kpi et Bifigsd F/W ol d in
{ Ccordgﬂffigﬁéﬁktggad%é%s%p%ulﬂn!%ﬂbhﬂnbfanrfaces of a first internal

passage set having a first cross section dimension and a second

flow sufficient to coat a full length of surfaces of a second
internal passage set having a second cross section dimension
smaller than the first cross section dimension.

[0010] Other details of the vapor aluminide coating gas manifold
of the present invention, as well as other objects and
advantages attendant thereto, are set forth in the following
detailed description and the accompanying drawing wherein like

reference numerals depict like elements.

) BRIEF DESCRIPTION OF THE DRAWINGS
Y [0011] FIG. 1 is a schematic representation of a first
embediment of a system for coating internal passages of a
workpiece using a manifold in accordance with the present
invention; and
[0012] FIG. 2 is a schematic representation of a second
embodiment of a system for coating internal passages of a

workpiece using a plurality of manifolds.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)



[0012] FIG 2 is a schematic representation of a second enbodinent of a
system for coating internal passages of a workpiece using a plurality of
mani f ol ds. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT(S) 3 [0013]
Referring nowto FIG 1, there is shown a system 10 for coating interna
passages 12 of a workpiece 14, such as a blade or vane for use in a turbine

engi ne. %gg h a, r ortign 16, l.at form.18, and an
airfoil wy&%%% : ilgléaﬁéal ?;EOf lf n?}g%%gl Iépasgé%“énesa %épsr%?%/“ g)?t éfﬁ’é from an
openi ng2 ingnitherbatep24safes e vl kpiveckptiecan Layt kethcool a ngldid e 26 at

atip end 28 of the airfoil rtion 20. Wil e the passages 12 have been
chown &% BaTfg PFNRSF pHsSabBvRYS S90foudendoKELEER! Sad Ehate he

passagesct? peeul @nbesSes penit ferPri Ot heidMase 2 1ReB1ili peatlynshaped. ften
cross section dinmensions, such as the dianmeters, of the passages 12 change
acr oss RINE 3LV hobf 1nRernal r Py $adRs thidoma20 extende kAPl 80 PPRLPME shye 12

adj aC.er% ;&%l bgsedbagofdgﬁe%ﬂi%%&% qid Qi |, ROLL Ro29), Mof%fe £

relativ arge cross section nmensi on, while the passage adj acent the
trailirg teggend228f of hehai af ofdipardrtdr2@onmayhhideether phasaged y12 smal |
cross section di nension, .a result, the cooling hole 26. . ad] acent the
Ieadin3“3§b§e§8 %E?wﬂa@a ég%?%sﬁa%ﬁﬁﬁigﬁ?%ﬁgﬁ¥ﬁ¥§0nlgmﬁP@nggb%reater t han
the craosscseckeantHkienBEOPadiadde 1C0dNIa Hholerdénadhacentotherwisd | i ng
edge 32. [Q014] The system 10 includes a source 34 of an aluninide _ coating
as, sUKM ddNERERYaEaPTR; sOHERN mEPTe SFETdORt dPRSACTFendiel | 3t Dn by a

( I/eacti ofy Qlet@rBal beer ALt HYBLOLL | £ Alide NS HER NGB G S GB.1C.) With
an alumnumrich source netal™ (ie. CrA°, Co2Al5, N A, pure A, etc.) at
Coatingﬂgﬁ@désportion 20. For example, the passage 12 adjacent the

leading edge 30 of the airfoil portion 20 may have a relatively
large cross section dimension, while the passage 12 adjacent the
trailing edge 32 of the airfoil portion 20 may have a relatively
amall cross section dimension. As a result, the cooling hole 26
adjacent the leading edge 30 may have a cross section dimension
which is greater than the cross section dimension of the cooling
hole 26 adjacent the trailing edge 32.
[0014] The system 10 includes a source 34 of an aluminide
coating gas, such as AlF; gas. This gag may be generated in a

) remote location by a reaction of a halide activator (ie. AlF;,

| NH,F.HF, NH;Cl, AlCl, etc.) with an aluminum-rich source metal
{ie. CrAl, CosAls, NiAl, pure Al, etc.) at coating process
temperature and fed to the inlet of the manifold by an Ar
carrier gas. A typical aluminide coating process is from about
2 to 8 hourg at a temperature in the range of 1700 - 2100°F.
Gas flows for internal coating range from 1.0 to 15.0 cfh per
part with higher pressures being used for longer or more complex
passages.
[0015] The system 10 further includes a flow manifold 36 which

has an inlet 38 for receiving the aluminide coating gas from the

4



tenperature and fed to the inlet of the manifold by an Ar carrier gas. A
typi cal alum nide coating process is fromabout 2 to 8 hours at a

tenperature in the range of 1700 - 2100F. Gas flows for internal coating
range from1.0 to 15.0 cfh per part with higher pressures being used for
| onger or nore conplex passages. [0015] The system 10 further includes a

1 o mambald ;30 whichbas: Bk o Geehving Lheralunl nidecoat | ng

gas fromthe 4 source e I'nl et comunicaté w i e source 34
usi ng aaryyssmltaalbbema”eamsklkmmmn nHehearar.t Th?Ehmarrmﬂodel ge &Gayrdge be attached

to the se, 2 kpi ec by any ,suitable neans 0, in the art.
Pr efergg% ﬁ 2 %F?O}F%S%Gi%e fatltt%'aei:ﬁf?d: SCFhingXeaﬁki ?Hl‘aaw;%/ whi ch
preven'&r&a@askheakagﬁ bet ween, the st fol dhdbnandrbhe bases 24ctdAR6] As can
be seen fromFIG 1, the manifold 36 has an internal chanmber 40 with a flow

di vert &P &BesBpaPabingnt heva X HEHSBr MEVSHS §2Pi Lspkaget PoRwad dftP a second

sectioR 46s,TQ 3kngHEeLbat the, smaller cross section dinension passageways
are cogt edoto a esélare% a%“ {ness and the desired uniformty, the flow

di verte[r004§]| sA%e-tart decagse drownfi6l| &éd poe tnzon fofld H$ Hascem ng coating
gas to; op in the,.smaller . cross._s ctlo di mensi on
passages % na he a E%’u gger%e tagt’ djfveg\}be\fhﬁghsﬁgﬁrﬁ 4PvePSed is a
functi @Eﬂla@lbeﬁ:heopaﬁﬁag& sizer aembtmwglamat bOBecbAQlétcAsorads bercseen from
FIG 1, the flow diverter_42 has a first portlon 48 whi ch preferably has a
1 eadi ng}nééllﬁg 58200 tHEnSMehke T (=B AE ke HERNFSPE BESSFRBFYDVRLE vert er

‘\;--_;412 al s@RReAAroS8CcaRd: POATERILIAZ W L1h IhARBLedW LA1ESSRSEY, thd he Tirst

flow diverter 42 is set to cause a contrelled portion of the
incoming coating gas to flow into the opening 22 of the smaller
cross section dimension passages(g). The actual percentage of
flow which may be diverted is a function of the passage size and
configuration.
[0017] Asgs can be seen from FIG. 1, the flow divertexr 42 has a
first portion 48 which preferably has a leading edge 50 within
the inlet 38 of the manifold 36. The flow diverter 42 also has a
second portion 52 which is angled with respect to the first
portion 48. The second portion 52 extends to a point very close
) to or adjacent the outlet of the manifold 36. The flow diverter
: 42 prevents any flow of the coating gas between the sections 44
and 4s6.
[0018] The flow diverter 42 may be stationary or movable so that
the flow of the coating gas may be apportioned as needed. For
example, the portion 48 of the flow diverter may be laterally
movable within the inlet 38 to apporticn the gas flow as needed.
Alternatively, the second portion 52 may be movable relative to
the first portion 48 to change the relative size of the sections
44 and 46 and hence the amount of coating gas flow to the

rearmost passage or passages 12.



portion 48. The second portion 52 extends to a point very close to or

adj acent the outlet of the manifold 36. The flow diverter 42 prevents any
fl ow of the coating gas between the sections 44 and 46. [0018] The fl ow
diverter 42 may be stationary or novable so that the flow of the coating
gas may be apportioned as needed. For exanple, the portion 48 of the flow

di vert | at er al | Vv nthe inlet 38 to a ortlonthe gas
fl ow azBﬂgg% g%e B\F?}é?ﬁé%?v‘gf ?het hfemé“’egﬂ&rﬁ&ﬁ ana%go‘ﬁ%y‘ab‘g‘p

rel ati yeotoof tdeadfidslgaRortd oR él&b@té@aﬁgediﬂelc.r@tatﬂd/%o%tczga@fsaﬁég
sections _44 and 46 and hence the anount of coating gas flowto t

r ear mo¥E 1 passablel d?roafa}gﬂsla@e@filcsepgoibffwm Hrowiartorfofthehe f1ow diverter
42 allegé aﬂgge Stl fﬂf@%’%feCQ%Eh 18§Sof0§$eééué B%% %%a%'%%{ﬁg't to coat

passage providi ng su ICI ent ow t e rest O openi ngs
22 to alllowmtmaﬂoramtﬁmsofMan acceptabl e coating on all internal surfaces

Che boRGPFRL GFSC Re“RaRET of t° Dot G it TP @aaRP LoPrb GRRH I m Chis

trial, dambugbiae: biradeaddi tisntbeér aak Passeges ddeihdt e ivHeeprakepassages
coated, The turbi ne bl ade whi.ch was used had a first passage adjacent the
| eadi nd" B8R Yhd & (39S g 1ol @ wERIBE do bt Sritdt tEIAlnPRESAIRED second

througﬁadekﬁé/emégrrf@ﬁset&es%a@@@ %ggueag BRL esuh {4k %ﬂ&m&ﬁr 1ofva@- 118

inches, and a twelfth passageway, adjacent the trailing edge, and a cooling
Bol e witehdahall avel ierstofpaG:06@ eAghesnt Faoh beadbiy wig iamgl lolceowasgabout 10
NG

Inches,apovei e, MLLAIL T L5balnohest! a0 NTaRlp | are for
eleventh passages and cooling holes with a diameter of 0.118
inches, and a twelfth passageway, adjacent the trailing edge,
and a cooling hole with a diameter of 0.069 inches. Each outlet
cooling hole was about 10 inches above the manifold. The trial
results shown in Table I are for a system where the manifold did
not have a flow diverter in accordance with the present
invention. The trxial results shown in Table II are for a system
wherein the manifold had a flow diverter in accordance with the

present invention. As can be seen from this data, hole 12 did

not coat at the outer extremity without the diverter.

TABLE 1

PWA 275 Coating Thickness (mils)
Without Manifold Diverterxr

Distance above
the manifold Hole Hole Hole § Hole 7 Hole Hole 11 Hole
1 2 ] 12
107 1.7 1.8 1.9 1.8 1.8 1.8 0
g 1.8 1.9 1.9 1.8 1.1
5 1.7 1.8 1.8 1.8 1.3
0.5”7 1.6 1.8 1.7 1.7 1.9 1.7




not have a flow diverter in accordance with the present invention. The
trial results shown in Table Il are for a system wherein the manifold had a
flow diverter in accordance with the present invention. As can be seen from
this data, hole 12 did not coat at the outer extremty w thout the
diverter. TABLE | PWA 275 Coating Thickness (mls) Wthout Manifold
Di verter Distance above the mani f%#%qle Hole Hole 5 Hole 7 Hole Hole 11
Hole 1 29 12 10" 1.7 1.8 1.9 1 .80 8 1.81.91.91.81.1 5"
1.7 1.8 1.8 1.8 1.3 0.5" 1.6wA &51cdating Thi&nksd (mb1dHABLE T PWA 275
Coatipg Thickness |(mls) Wth MiichdadifildepiverterDi st ance above |t he
mani f pPigtrete2bpicel Hole |5 Hol el 7 HolelHole 11 Hole| 1 2 9 12 10" 1.5 1.7
1.7 1 6’:“_? B igid. HOk@ 17519 7 Hplg 51| Hoje 7 1 Wolp 4 Hode L g Holp 1.8 1.7 1.7
a

1.8 1-5—6 1%:,' 1 616 6 £ ‘:1 153~ 17 5[ OCQJiﬁﬁRbf earis Ag n%‘”&t g FIG 2,
t her ets—sthowi—=a acui.: éu effbod m:ln E of—& Systef .JI,O' ‘crwfi’7 eoptthg—Hnter nal
42 A £ | A A N
passages TTE:a WoTKprece 1., As tetore,—the rKpigceTig—suchzas a bl ade or
0.5” 1.6 1.6 1.5 1.6 1.5 1.5 1.7

[0021] Referring now to FIG. 2, there is shown a second
embodiment of a system 10’ for coating internal passages in a
- workpiece 14. As before, the workpiece 14, such as a blade or
vane for use in a turbine engine, may have a root portion 16, a
platform 18, and an airfoil portion 20. The workpiece 14 may
have one or more leading edge passages 60, one or more midbody
passages 62, and one or more trailing edge passages 64. As
before, there is a source 66 of a coating gas such as an
aluminide coating gas.

[0022] As can be seen from FIG. 2, the system 10’ has a first
flow manifold 68 and a second flow manifold 70. The first flow
manifold 68 provides a first incoming coating gas flow to the
inlets of the passgsages 60 and 62. The second flow manifold 70

provides a second incoming coating gas flow to the passage or

R

passages 64. Suitable means, such as valves, may be provided for
controliing the guantity of gas which flows through each of the
manifolds 68 and 70. This approach allows each manifold 68 and

70 te flow at a different rate.

[0023] While a single coating gas source 66 has been shown in
FIG. 2, more than one coating gas source may be used. For
example, each of the manifclds 68 and 70 may have its inlet 72
communicating with a separate coating gas source.

[0024] If desired, one or more of the manifolds 68 and 70 may be

provided with a flow diverter 42 as described hereinabove.



1

0

vane for use in a turbine engine, may have a root portion 16, a platform
18, and an airfoil portion 20. The workpiece 14 nay have one or nore

| eadi ng edge passages 60, one or nore m dbody passages 62, and one or nore
trailing edge passages 64. As before, there is a source 66 of a coating gas
such as an alum nide coating gas. [0022] As can be seen fromFI G 2, the
system 10' has a first flow manifold 68 and a second flow manifold 70. The
first flowsamard foakdvi&8 1pr ovi des a first incomng coating gas flowto the
inlets of the passages 60 and 62. The second flow manifold 70 provides a
second incomng coating gas flow to the passage or passages 64. Suitable
means, suéh msavafordsiormase be Pprovicdedidrocoatcontdiaktieng dikedquantity of gas
which flows éhroug@ e%cchfcthgrnnanifqlds 68 and 70. This approach all ows
each manifold 68 and 70t 6 fIoWat a%ifferent rate. [0023] Wile a single
coating gas source 66 has been shown in FIG 2, nore than one coating gas
source nmay, b se For . exanple, each of the manifolds 68 and 70 may have
its inIeta?2§n%3ﬁ%ﬁn?%h Fﬁg wWith a separate coating gas source. [0024] If
desired, one or nore of the manifolds 68 and 70 may be provided with a flow
diverter 42 as deseyifed; Derelnghave, 7 WALJ S CLALNED 1S 1. A mani fol d
for use in a process for coating di Pf et &f 51488 passages in a workpiece
conprising: an internal chanber; an inlet for receiving a flow of a coating
gas; and neans Wik DL he.Lnter pal,chagber Lor seRacaling. i ne. fil.ow of
coating gas 1nto a first F1'6w SUfticient To coat a quﬁ eng?% f surfaces
of a gas into a first flow sufficient to coat a full length of surfaces of a

first internal passage set having a first cross section dimension and a
second filow sufficient to cecat a full length of surfaces of a second
internal passage set having a second cross section dimension smaller

than said first cross section dimension,

wherein said flow separating comprises a flow diverter, and wherein
said flow diverter has a first portion which extends into said

inlet and a second portion angled relative to said first portion and
wherein said manifcld has an outlet and said second portion extends from

said first portion to a point in close proximity to said outlet.

2. A manifold according to claim 1, wherein said flow diverter is

stationary within said chamber.

3. A manifold according to claim 1, wherein said flow diverter is

movable within said chamber.



first internal passage set having a first cross section dinension and a
second flow sufficient to coat a full length of surfaces of a second

i nternal passage set having a second cross section dinension snaller than
said first cross section dinension, wherein said fl ow separating conprises a
flow di verbedystandtyhesogt thg Satéknkh o Giayes ter ahasri@iféd st portion which
extends into said inlet and a second portion angled relative to said first
portion ARd *Si&fein said nanifold has an outlet and said second portion
extends from said first portion to a point in close proximty to said
outlet. aZ.SO@\r'rrar(IDiff Qld according to claim1l1, wherein said flow diverter is
stationary W thin Said cnanber. 3. A manifol d accor di ng to claiml, wherein
said flow diverter is novable within said chanber. 8 4. A systemfor
Coatingg ﬁgghﬂgb Bgﬁi%gg Q§s21¥0%59£§%> scggnﬂj EQ :aa 28?%%6 of a coating
gas; a mani 1 o connecte 0 °Sail d °Sour ce 5f*5ai’d ¢coatd r?g gas and to said
wor kpi eceidawd keaede mamidf ol d havi ng an internal chanber, an inlet for
receiving a flow of said coating gas, and nmeans within the internal chanber
for separ atdi naqn.tfg?df | ow of caa irnl%lgg? into a firs | ow sufficient to coat

a full I'8ngt ot s0rtHe8e Bt A F1Todt CRHPEF nat™ pasEhg st Halhg a first
cross sectiion i rehsi @rrtand gssevondedlowishif itbeeniteroatoatamper full | ength

of surfatc%s of a secocr%g Hﬂergal argqssa%% §et Qa\ﬁrn %losec%@d .Cross section

di mensi on snal T er T than sard FirSteross® $863 ifont i meAsdt o SwHelei n said

fl ow separ etatng fwohprenges o dukbwesdifvertiest ianernahepsesagsaed hhviow di verter
has a7 1L SLROLILON MBLEN o RALEATS d 1 0. 38L 4.0 &200.A Secend gortion
full length of surfaces cof a second internal passage set having a
second cross section dimension smaller than said first cross
secticn dimensicn, wherein said flow separating comprises a flow
diverter, and wherein said flow diverter has a first porticn which
extends into said inlet and a second portion angled relative to said
first portion and wherein said manifold has an outlet and said second

portion extends from said first portion to a peint in close proximity

tec said outlet,

5. A system according to claim 4, wherein said source of said coating

gas comprises a source of aluminum halide gas.

6. A system according to claim 4, wherein said source of said

coating gas comprises a source of AlF;.

7. A manifold azccording to claim 4, wherein said flow diverter is

stationary within said chamber.

8. A manifold according to claim 4, wherein said flow diverter is

mevable within said chamber.



first portion and wherein said manifold has an outlet and said second
portion extends fromsaid first portion to a point in close proximty to
said outlet. 5. A systemaccording to claim4, wherein said source of said
coating gas conprises a source of alum num halide gas. 6. A system
according to claim4, wherein said source of said coating gas conprises a

source 0f. Al Fidceds . nRet{Ql thekor dindqdo ¢l Al MishneWigfigLn said flow
diverter is stationary within said chanber. 8. A manifold according to

cl ai m 4, SWREPEPTY SAFD 9665 8 SPEPE LTS Th 45 aBT i t hin sai d chamber. 9 9. A
process for coating internal passages of a turbine engine conponent, said
process conprising the steps of: providing a source of a coating gas;

provi di ngoaidan totchreensect edatimgsgigl source of said coating gas and to

sai d wor kpi ece; and separating the flow of coating gas within said manifold
into afirst flowsufficient to coat a full length of surfaces of a first

i nt er nalpropelsage rsetfohd\dongedtefli ¥ pakd ggsroseet iseid diopkingi o1F and t@ second
flow suffiiG @ptkdi@cepaina full length of surfaces of a second internal
passage set having a second cross section dinension snmaller than said first

Cross segéi0acdhgransi oy WheERitAngajd epanating «5hepo1LOAPS IsS@sosi tioni ng
a flow diverter having a first portion which extends into an inlet of the

nani f ol dﬁa‘?i“ds‘éfféé{:%ﬁdgﬁ)(ii’ﬁ an‘&ﬁg]reé‘@th P8 BT st 8t Saf oF ¥4 ABESH1ti on whi ch

extends pdgansénnatief at Berstmepbioldcansh a:isecand pod td eacargl ed rel ative
to said fjrst g rtlon whi ch extends fromsaid first portion to a point in

cl ose proxd'hittyt PG AntDEEREL? o1 me FaRi FoPBT WIS AT aif8cHdni fol d to

apporti omnts:ahel passage set having a second cross section dimension smaller
than said first cross section dimension, wherein said separating step
comprises positicning a flow diverter having a first portion which
extends into an inlet of the manifold and a second portion angled
relative to said first portion which extends into an inlet of the
manifold and a second portion angled relative to said first portion
which extends from said first portion to a point in close proximity
to an outlet of the manifold within said manifold to apportion said
inceming flow so that said first and second flows flow at different

rates.

10. A process according to claim 9, further comprising delivering said
first flow toc an opening of each of a plurality of pages forming
salid first internal passage set and delivering said second flow to
an opening of at least one internal passage forming said second

internal passage set.
11. A process according to claim 10, wherein said second flow delivering

step comprises delivering said second flow to a plurality of internal

passages forming said second internal passage set.

10



incomng flow so that said first and second flows flow at different rates.
10. A process according to claim9, further conprising delivering said

first flow to an opening of each of a plurality of pages formng said first
i nternal passage set and delivering said second flowto an opening of at

| east oné-Zi nzbeﬁrn@a*IBSSpalgsargién@ ofidigirs i d wsedndsaidntseemalt passages set. 11. A
process ageoldifg 4 o.gkain 4 uherelo saldaeecond bhow dgliveriag, step
conpri ses dellverlng Sai d séecon owto a plurality of internal passages
form ng fateisé@ésnd i nternal passage set. 10 12. A process according to
claim9, wherein said step of providing a source of a coating gas conprises
providin% a source of alum num halide gas. 13. A process according to claim
9, wher eild: faPEPgtRFeofrProvVediiign 2. Fourte safd &t%aiim@‘fgﬁ@gcénpri ses

provi di ngoarSOWCe QatMddas ddnprAsPE QL85 84:8GCAr hiIget O Gliaim 9, wherein
sai d separating step conprises positioning a flow diverter within said

mani fold to separate said incomng flow of coating gas into said first and

second fliQqwsa diBcebs HREESHmACEUAING, L didi £Biddsepihef &igns8al d positioning
step conprises noving said flow di verter within said nmanifold. 11

comprises positioning a flow diverter within said manifold to
separate sald incoming flow of coating gas into said first and

second flows.

15. A process according to claim 14, wherein said positicning step

comprises moving said flow diverter within said manifold.
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