W)2010/ 094376PCT/ EP2010/ 000268 1 A METHOD AND AN ARRANGEMENT FOR
VAPOUR PHASE COATI NG OF AN | NTERNAL SURFACE OF AT LEAST ONE HOLLOW
ARTI CLE PhRssy invention relates to a nethod andPﬁ“i‘/E?mm/ 0268
arrangenent Tzor vapour phase coating an internal surface o ?[1
articles and in particular to vapour phlase al umi ni si ng or vapour
phase chr omiw&, 0
conponent s, . ‘ e5—6 es
Vapour phase aI unﬂNH‘ERNaLaauREh(DDLmelhas@P(S‘ﬂ @mEsH@aLaWeAREICLRnovm
processes for the deposition of alum niumcoatings and chrom um
coatings respectively onto external and/or internal surfaces of
articles, e.g. hbhéowmss:rtur Bnmenénghneretpponefivts. ai st appamnat usn
for vapour n f r nN t

conpr sed. alhEarFoNa bt et Byt Hia SO AR oAb Bl, SErFAce of
mani f ol d t ohglpp¥y wasdgdesnt cred hoILFowP@rrﬂill@PéarA et r atRRPYL pubhpse
I's provided,bg Mﬁf@ ﬁg Sofepi SOl A andsd hey @ldiiGhg b NRld rhA8Msurfaces
t oget her 20 an 1‘ ma seal. I'n addition it i's known to provide_a
wire, or a 8pri hglpr 929 hohEbiMR nedFE d COTPOrREtarti €-§- hollow

toget her. T@G:B?Héfﬁiéidé@sola Head:t %@»baﬂé thgefeed tube extends from
the manifold into a spud site on a part plate, the spud site

conpri sed a hol | baPeYhePRAGSt WelUZ‘S-“flééBgt e | RS PRafhie ChePMRANT

tube. The epdsof,ctine fosch t YbecE 858 e rbi-oraHehed &g iftaldh |5ftamemed1t1m
allow insertion into the sp ud site. Arefractory sl url[% i s_appli
e

brush ar oun8ogh&NgHht éPfjac‘ﬁ]Wé‘tl\Héb CeHE T 7 F T ENE tthe®3bud °&F Fénf’%
forma seal andpérpaidc e dafimessa partaonidleof @.chanbellbe gas
supply vapour to the nmnifol d. A problemw th this arrangenent

i s that theWE‘P%%‘Et%‘P‘%/”b%t‘ﬁf“H?éFWetén the mani fold and the hol | ow
articl e does notThel diprhe ahalsl ofwar tvlaf;ioeror@lmasmecnannhgl f niaternal
rel i abl e manner because, t r ef racto t V. e

sufficient 5dhEFHN %ﬁd“?ﬂﬁo‘ﬁaﬁ%‘? ? e o ?“o%%a‘h%\iﬁ dd one or
frequent|ly meparabhpply addées i entdid f:sjrm agteomargificly ite swoply vapour
2010/ 094376PCI/ EP2010/ 000268 .2 scept b n angd, c @glﬁagd
whi ch al | OV\éanal&gé ég earstuppléy vaéou%gg%lﬁcfﬁonngfq &nt CO%’[I n%
the inter nabesueéaceseomahhéohdl how &hei elréickar thehadtethere together
wWire or sprin i y, danpge t Nl surfacensu®f ttherbolihew,
article. 2%Thg %r acli,%t%ogf/l slurry usfe% ?%&?%rmt he sealnbet vveeng'fhe spug
site and theifeed dwbe | spveny brliind etandhaly fbeenippibpldpend the
assenmbly regul{s)Ln QJaekicRg of TBQené%anaad Hagakageeef thgesuppy the

vapour and rnconsisterit coating of the internal surfaces of the
hol | ow feed tube extends from the manifold into a spud 51te on a

part plate, the spud site comprises a hollow tube and the
25 feed tube locates in the hollow tube. The end of the feed

tube remote from the manifold is tapered to allow insertion

into the spud site. A refractory slurry is applied by

brush around the interface between the feed tube and the

spud site to form a seal. The part plate defines a portion
30 of a chamber to supply vapour to the manifold.

A problem with this arrangement is that the refractory
putty between the manifold and the hollow article deces not
hold the hollow article onto the manifold in a reliable
manner because the refractory putty does not have

35 sufficient adhesion and the manifold and the hollow article

frequently separate. In addition the refractory putty is



10 article. The tapered end of the feed tube is prone to
enbrittlement due to the supply vapour and the tapered end of the

feed tube phbeBsBRi NS jamed in the spud site or is spppPaFoeobest he
feed tube. Accordingly the present invention seeks to provide a 15

novel arrangenment for vapour phase coafing of at |east one hollow
article which reduces, .prefe l.y. ov o) i Jon

pr obl em ACtHTE gﬁ%gL G htgo p?’%rgle ﬁil%lrﬁc; eaﬁ{f o(gP%cr }E)JVI e@g%‘rgrér%% esr?e%%a % ©
vapour phase&f cadtd nguppliynt eapabr suafdcelroforgl sgeniteaspabheg hot f oviihe

article conprising a t. Rl , 0 | siferand-rd east
one mani for&t?ﬁwneaglpasr?%ﬁcae%eaédiﬁﬁ n%ggf%%r%?%ﬁ% ac %nber fror ©
suppl yi ng aismapslreicoatamgprdach Sgpd giave daaspagthet apkernaljsgftace

noul dabl 5: soefal %a}% }tggiﬂgw arf arﬂy@dréﬁ?aé@gniey mg&lg@{lig@l £brm

having at |east one supply fube extending fromthe manifold to supply
vapour i nt oclee rsspecbetechol tbw @muidc|wlteaztd nhhe f SPEIhAWPRg 18 ooty

tube extending, fyomihe mBY f Gl ch@reUPBly ¥RBOUESEBRGLY her gl fo! din
t he tube of 'each spud site being inserted into the feed tube of a 30
respect i ve emaiigiad, ofintkadseslt Radi dea@kegBe Gferfdtfe FHFY HERRATT 1Y

locating inthe £, dWdable o3ealhant n2e@und theritds of the hollow
respective spud site and a second noul dabl e, seal ant b%%gg.arran ed

around tife artickst ofdesuppPSredbeNSf HhetPesEEL Vdifant F oPd “Ad ©°

bet ween t he,figspactdne 3xumnid od ik agebpoy | expaud iale. thaMrapered end
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3 Pref erably .a.respecti r
ext ends fropk ahei §e8fr &HGE&d °§F8f}n(fef‘ﬁénﬁuQ@"”ér%ded‘ghscglﬁudsﬁsﬁ?j{ 2&?%‘3 oL
forma recess sl eagh theb@ecaachibeecess containing the first

| dabl l'ant and. th f the feed tube.
Toni 01 d 1 ocat | MEGTEAHIE ! 1S nBLT g o QLA GHE" aPoehd the Tube ot °

t he respectjyfeBpabrshdanent for Praferabblyasdecdatrigtg mful dableast one

seal ant and or_ the second npul dabl e seal ant i Iou dallee RBHELY . the
Preferably PRl ¥dulc Cgfepu‘f”f”yg?s réad%ng%kﬁl’ngp%gf%/ and M compr i s)és

base netal poydermerticineactschdem.getter of vapour coating, for
exanpl e a getter_for

L urdi i P v _ N
coati ng. pl}%cf%gdgzbr}u@ n u%\éapoﬁé?g?ﬁ%l NG; Dfe iV UBr¥eRaLs

% he ‘Dase power conprises nickel
powder and/ of r sndehéntpofimiervagar aftarsehlgPatieImeRbep tEXPBAIFREERFBNTT

the tUb%OOfa£h%east one hollow article comprising a part plate, at
least one spud site and at least one manifold, the part
plate defining a portion of a chamber for supplying a
vapour coating, each spud site having a tube, a first
mouldable sealant being arranged around the tube, each

25 manifold having at least one supply tube extending from the
manifold to supply vapour into a respective hollow article,
each manifold having a feed tube extending from the
manifold to supply vapour into the manifold, the tube of
each spud site being inserted into the feed tube of a

30 respective manifold, an end of the feed tube remote from
the manifold locating in the first mouldable sealant around
the tube of the respective spud site and a second mouldable
sealant being arranged around the at least one supply tube

of the respective manifold and between the respective

35 manifold and hollow article.



spud site is L-shape in cross-section. Preferably the tube of
the spud site is circular in cross-section. Preferably the nenber

ext endi ng , ube of the spud site is arranged c ) L 1oh
the tube 2%6§ﬁ%b9§g}reces$ is annul ar. Preferably the ?gﬁ%ﬁ%ﬁﬁgﬁ%?
;Pg ngnlfold Lﬁ C|r5ular in cross-sectidon. The present invention also
vi des a nethod of vapour phase cqating a nt er.nal
B A

| east one hol | ow e@conmprii deprlg‘?/rfq%‘!?rng Pasine ug)%]g%g, %Iri]tdatis
Lg??;iﬁne S@ﬂﬂ%@@é&??MHhﬁ%{MﬁﬁSﬁﬂﬁﬂ@fﬁ&mbhoh@udtbétpatb pbanea recess
: g a portion o cha r, each spud site Vi s t :
first nnuldgﬁ?%pgeaﬁﬁﬁﬁ b&Pﬁg’arF ﬁéed1%¥§ﬁﬁh t?éﬁﬁﬁﬂﬁ%d%eagﬁ%%aﬁf%%?%
23\;;:0{]9 ?t bI re@s%dalgll-)a ssippl gntt Ldoed 3thexerhde hgtie ofeedet wemi feonele efedm
y tube_extendi o.a.r ctive l.o kil , |
W TR PR DT e o ety B faF e EoRk e

- 5
havi ng a“f et _ I Ny he mani tube of each spud
site being imsettmd ¢ihtthe hesbeed ivabepofl aitespective nmanifol d, an

epd of the feed ﬁub e o] mafy,f 5 | Iy t
first noul dabl e 53363%% ro&%g Fﬁépfhbe 5?'F%ééreggigééggégghdegit%he
and a seconsecond dedy) ladal mealant is a mouldable putty.

Preferably the mouldable putty is a masking putty and

10 comprises base metal powder which acts as a getter of

vapour coating, for example a getter for aluminium vapour
coating or chromium vapour coating.

Preferably the base metal power comprises nickel
powder and/or cobalt powder.

15 Preferably the member extending from the tube of the
spud site is L-shape in cross-section.

Preferably the tube of the spud site is circular in
cross—section. Preferably the member extending from the
tube of the spud site is arranged coaxially with the tube

20 and the recess is annular.

Preferably the feed tube of the manifold is circular
in cross-section.

The present invention also provides a method of vapour
phase coating an internal surface of at least one hollow

75 article comprising providing a part plate, at least one
spud site and at least one manifold, the part plate
defining a portion of a chamber, each spud site having a
tube, a first mouldable sealant being arranged around the
tube, each manifold having at least one supply tube

30 extending from the manifold, each supply tube extending
into a respective hollow article, each manifold having a
feed tube extending from the manifold, the tube of each
spud site being inserted into the feed tube of a respective
manifold, an end of the feed tube remote from the manifold

35 locating in the first mouldable sealant around the tube of

the respective spud site and a second mouldable sealant



WO 2010/ 094376PCT/ EP2010/ 000268 4 bei ng arranged around the at | east
one supply tube of the respective manifold and between the respective

mani f ol d ﬁ?gzﬁq@éﬁaart icle, the nmethod conprising SW?EWE@%H@%%?&QOW
e

coating i nber and suppl yi ng vapour coating from
tctl]ggb_ertth{(r)]ugh the tube of the each spud site and through the feed
e into the respective nanifold, supplying vapour coati
mani f ol d thkP%Jt. fh PREARIGDI FLEwR #ﬂ?ogig'h ngEpé’l(%Fi Ve ik tYI 0 gaei ??H%Fggg
to coat therdspesiiale sudiiaRas eheaftveehl awearespketrivePnehefabl yand
respective nmenber extengs fromand is arranged.around the tube 9f
er éssa dpour

each spud sPe¥q% PEFAF e Rl SRBRTITHAY EXERIYER
contai ni ng ¢her fid sintdut labbrasieat aahd andpp hei mndvapothecdaeihyd ubeon

renmpte fromthe nmanifold |ocating, in the first.moul dabl al_ant
around 15 tHeet &Bé““b]ert h@‘?%%%bc??%e 8584 %]ft%.hepree%cgr?ag?)égt hsg&fel r3pd
nmoul dabl e serbamih anther thedsecond mbutdabkbeseakapecksva noahdéple.

putty. Preferably. the noul dable putty.ig a i
conpri ses bRSRPTHELH JERGEF V\%ﬁ%ﬁ?llna%t §E§r§ a ge tgfgr%?g%% \?cg%g&lrgh the

C(r)]ati ng, fosugxaypteba getoethéoreapent ivanvbbouratoitingtercoat the
¢ ro”‘””‘Va98€ér§£fiéd¥kaces of each hollow article.

10 Preferably a respective member extends from and is
arranged around the tube of each spud site to form a recess
around each tube, each recess c¢ontaining the first
mouldable sealant and the end of the feed tube remote from
the manifold locating in the first mouldable sealant around

15 the tube of the respective spud site.

Preferably the first mouldable sealant and or the
second mouldable sealant is a mouldable putty.

Preferably the mouldable putty is a masking putty and
comprises base metal powder which acts as a getter of

20 vapour coating, for example a getter for aluminium vapour
coating or chromium vapour coating.

preferably the base metal power comprises nickel
powder and/or cobalt powder.
Preferably the member extending from the tube of the

25 spud site is L-shape in cross-section.

Preferably the tube of the spud site is circular in
cross-section.

Preferably the member extending from the tube o¢f the
spud site is arranged coaxially with the tube and the

30 recess is annular.

Preferably the feed tube of the manifold is circular
in cross-section.
Preferably the hollow article is a turbine blade or a
turbkine vane. The turbine blade or turbine vane may be a
35 component of a gas turbine engine. The hollow article may

be any other component of a gas turbine engine.



Preferably the base netal power conprises nicke
powder and/or cobalt
powder. Preferably the menber extending fromthe tube of the 25 spud

site is L”f@%@ﬁP&Q*PrOSS section. Preferably the tube 9ET&9?H@§H%8

site is ci cross-section. Preferably the nenber ‘ex
fromthe tube of the spud site is arrarged coaxially with the tube
and the 30 recess is annul ar PreferabI% thz}feed

r

mani fold is ci r dAsheEaP ros§h§ect aReH bl y Fﬁg%ﬁ Plomﬁg??lc &
is a turbinenbbdeiy & altwibiiB@ngane. The turbine bl ade or turbine

vane may be a 35 coggﬁgggi of a %ﬁ3$QLRbQ§36n |ne fJTf h8é$é%§?ed by

article may be Dine en

2010/ 0943765’&;” &PZ@&%@D@ZﬁBtB Peéteeabt ytbhebapeorophasetoat #ngwings
conprises chro {ﬁ i,ng or al um ni sing. The present invention
will be for&?f déscrlbed by way of exanple with reference to the
acconpanyi ng dr amiqigs 5l ishodd @n -arrangement for vapour phase coating

an internal surface of a hollow article according to the
present invention.
Figure 2 1is a cross-sectional view to an increased

10 scale of part of the arrangement for vapour phase coating
an internal surface of a hollow article shown in figure 1.

Figure 3 1is an exploded view of the part of the
arrangement for vapour phase coating an in internal surface
of a hollow article shown in figure 2.

15 An arrangement 10 for vapour phase coating an internal
surface of at least one hollow article 50, preferably a
plurality of hollow articles 50, is shown in figures 1 to
3. The arrangement 10 for vapour phase coating an internal
surface of at least one hollow article 50 comprises, as

20 shown in figure 1, a retort 12 and a part plate 14 1is
arranged within the retort 12. The part plate 14 defines a
portion of a chamber 16 and in this arrangement the chamber
16 is defined between a portion of the retort 12 and the
part plate 14 and thus the retort 12 defines a portion of

25 the chamber 16. A pipe 15 is arranged to supply a vapour
phase coating C into the chamber 16. The part plate 14 has
at least one spud site 18 and at least one manifold 20 is
associated with the at least one spud site 18. The at
least one spud site 18 1is arranged to supply vapour coating

30 C from the chamber 16 to the associated manifold 20 and the
manifold 20 is arranged to supply the vapour phase coating
C to the internal surface of the hollow article 50. It 1is
desirable to coat the internal surfaces of a plurality of
hollow articles 50 at any one time and so the part plate 14

35 is generally provided with a plurality of spud sites 18 and



Figure 1 shows an arrangenent for vapour phase coating an internal
surface of a hollow article according to the present invention.
Figure 2 is a cross-sectional view to an increased 10 scale of part
of the arrange t for vapour phase coating an intern f f a
hol | ow art i"&ﬁqé"q@ﬂi’déﬂﬁ in figure 1. Figure 3 is a%lcgézg%%%g@%\g/i ew
of the part of the arrangenent for vapdur phase coating an in
internal surface of a hollowarticle shown in figur .

arrangenent 3% ofPYRApdute pﬁ%s 3804t iTAGPERT erP%'a &slﬁr fzé)c_et%f ég?ply
| east one holipyardhizekecbs; impy €f epabl yespeptuival hoylof fidlicdw S0.-

articles 50, is shown in fi iy ANEnREhaRge®Ni s 105y e
vapour phase coat’ gvzfﬁoiurr]t E%Ig% éﬁ% Jficge %f z?t% | east _oneshol I owmor

article 50 cermrilsesin d5.92@eshdwanfin3f epdireadd spufedfe 18 SABAPEL A t
plate 14 is ary WirliBhN1bherd£t:f tanl dpeTherPa4 ipl ahe pérdefiaes
a portion~of "a chanber 16 and_in ﬁhis a{rangzﬁ nt the chanber 1 é};se
defined betwetnand porE3oiH JIPUAAAPIE BFF A £t hEpAPESHI At % Hhd
t hus the retgile 12 defdares manpdoldonl ohafbet heasiaober sifplA pilpe 2%
is arranged to suppl vapour. p e t LRg i he er

The part pl a?’étqulﬁ’g}s/ gfc“r e%g'te oﬁ?lé%ﬁlcd}?s?? e t%8 g%ﬁ#a% Ivgiggtm‘) onpelqés's‘a
mani f ol d 20 ésatassoctat bekboan gh reerertiveashoblry spalicte e °P8. THer %t

| east onqospﬁ% Sf_iotl%hjz% IS s2h" 28980 thBe SYPPL Y aRNAY! reoat tRY R LESIDOM
t he chanber 10 the associ ated manif ol 20 and, t he rpﬁnl fol.dfcégi is
arranged to 2UppPy StRRLY apeRPUHHRREST 03 HPIC G o*1ife THt EPHAEIT%Ur face
of the hol | oy@riisd @5Gs ldachs sgadi sabé €18 aicaaltserhedi hbee nidie feed
surfaces of a plurality of hollow.articl y. ddqre.and 59
the part pl a‘t‘ébelzt?’%SO% st*beenlé‘?saqelcflgreoﬁaaggo%gt%é agpplﬂgé;ﬁ t%fgﬁ spud
sites 18 andor Woa2010h00426PCTY ER20161 0002686 Wrchtybad & t 8f18has
a respective | f. 0 plyg VapgHr cRhase ee@attiheg feeldo tube 30
respecti Ve h’(')'ﬁpo%v‘\?%hgi (?:SI(B)éJ SOS.S'LLHié e vg our ,phag\e %oatjﬁng ble
arrangenent fdndte Shown ther @eaiEarfy29 nleFFfif%ed ™ tRid 3T aRd™RREFR S
site 18 conpidsestd & tahind? tiei alubleocat e itheameapective eud nsitwe

part plate 14 and_a first no | e seal_apt ,26.L.s d e
tube 22. Eack® nanff §F8° ‘ﬂ%‘téjicgei%%eeass aﬂgﬁg gﬁpﬁ%ya?%’g&% %%%idtn%é.'

fromthe manif@ild 2Quee supphyplmpolresphigecéobits ngpseschiyeananifold
respecti Vg hg¢n| ow artiele éo'tﬁcge;ge@mé ohdn26oh@s m f aad tHbELSO
fr e Rirfold 20 t

ext endi ng2 na 0 supply vapour phase coating Cinto
t he mani f ol dax@ icliee 50ube 22 of each spud site 18 is inserted into the

feed tube 30 of the,&fsRecis vexr@ad of or20awd {hHeaf eetyddiber@Mcofthe
each manifold 20 1s slid over the, tu 2 Qf the is respecti

site 18. An &Re ¥2 &f CRE: EBBCSt?fbtee g% rzcé’m% Iémfarorn%%eﬁg ﬁgn%\f—%\ﬁ‘%é%ﬁje
| ocates in thedipst noahdableceal 36t 20nspbond thige fiyd 2pobidalke
respective spud sit 8. C I seakanthL843b Srahd B oeth
around tHé sg%%f’ﬁ?tt ?osé,anéfrb\%ﬁép%r}gi It'%gé%amzh% of the res ecjtci ve 22
mani fol d 20 @ anahbisthsedtd tIncatespdat ithe fdfistolguie? :H?i Rtk

around the tube 22 of the respective spud site 18. The

member 36 extending from the tube 22 of the spud site 18 is

***** L-shape in cross-section, but other suitable shapes may be
30 used, or the member 36 may simply extend linearly from the

tube 22 and the mouldable sealant 26 is arranged on the

member 36 and around the tube 22. In some instances it may

be possible to dispense with the member 36 and simply

provide the mouldable sealant 26 on the part plate 14 and

35 around the tube 22.



article 50. A nmenber 36 extends fromand is arranged around the
tube 22 of each spud site 18 to forma recess 38 around the tube 22.

Each receﬁ%gﬁoéﬁ%‘g%ai ns the first noul dabl e 25 seal ant P '?mﬁﬂ)%ﬁ%oﬂ%send

32 of the e 30 renpte fromthe manifold 20 |ocates Thn
first noul dabl e seal ant 26 around the tlube 22 of the respective spud

site 18. The nenher 36.extending . fromthe tube 22_of the ud site 1
is 1,-shape in s-&a’éﬂ onfnoﬁg?a%f%ersgﬂli?%‘bl eaghaﬁggi naﬁ'{}‘ene 3o
used, or thsoukeidsle eairntsizapliy extenddsbieaphytr omit biee tubel 2o le
and the noul dabl e, seal ant .26 is

th 3 d
and e moul dabl e, seal o 20 SRt EndEg SR LDS,IETS S and Lyt
t he menber \36i@ndasikepl ys provgeietdhe ofouvaiadahe gbakantc@Biorg t e phex

| ate 14 d 35 d t ub S 1 437 .EP. /

P, 4 ) ATl 8, e SR R g
a noul dabl evapdvizy ot e nmilledddslse petiey. povwarnaskbngspet f9r agrlmple
i b t al i tt f h

conpri ses a%%ﬁgieé’%w ﬁqu%g’rdé\g?lt g?bgg%sgﬁd&ge er of vapour phase

coating C, 1 xanpl e m hi um vapour coating or
chrom um vapour Toatiuvige 2thebdde moral spered BcdApPrsESriply exbRprEAT

ni ckel powdgr and/ior .coball powder ..feraplfN& HeUPRekige Of JlehCePEaing

site 18 is 1p’?efcerabl y circular 1n cross-section and preferably the
menber 36 ektendiimg 1@b¢r o ehethabsred 8itehédsphdasrerIqa® feaxially

arranged cogxil Ly Widfhd et uhe Ihandeddes regess 3gnhsiannul ame The
L-section nenber 36 has a radially extending portion 36A and

axi al |y extsewtien peenbeh 36E1aThe Fé%ﬁa%%eeﬁbe’b‘?lri%ep%ﬁﬁqrb?#]lzoa?%

circular i “ﬁ@ﬁéﬁf&?é%ﬁd‘i%d@irﬁi@d wms.e IfhoVRfed haueul®0 22f ofhe
the respective spud site 18.

_ [ , e tubes 28 are any _suitable shap

| ocate in thanhipidwhris Fegagar 10 clrr?sﬁﬁéleﬁgi%ﬂ ﬁﬁpBE?eﬁhQ%efOégte
coating €, £9&, exadph & o unnap@speit idleugbnduri vapddr, Tise tubes
supplied into the 20 chanber .16 vi a pipe .15 and .t he_vap a :
coating C f2Hwarer 8AVt t?éu&ﬁé’rlrﬁerSY’fé’et Ut a e Thoess 2@8%%&&% t}s%h%l
site 18 andsghe feed tubes 30 of the respective nmanifolds 20 into the

respective mani folds 20. The vapour phase_coating C then S
each manifol d 20tWi £LRHE S Wbl 9'%?88& Q@ai% i n‘%&{)%rﬁe :&gsp%%tgi v%géﬁme

hol | ow arti ghesmbént 0apoat bhe alnignian supbaces i60 virrlHEhoinyy the

articles 50. hown in figures e o] hE! €St Plw

are gas qurﬁ?ﬁréb%ﬁgjraev%%r%ﬁ‘%ee aagleds.]t]’%g’a%l?ﬁ‘\bi ﬁgggkaggggggﬁpgi ge_ a2
root porti opr&®, theshaakbeor 16ohhbdugla phat Eeres 302 pof t £aRN 58PARdS AR
aerof oi | poryion 58., The ¥apqup phage geatihpd (aaaks Jehanimiamal 20

surfaces 60 e root portion 52, a shank portion 54, a ,
pl at f or m pothtontb6 aaspact mer glaiifge i26n 5§hef VéRCH t BFBPReCBRLYURY

SO. The arr8”9%@%”%1%95”§¥omeegﬁﬁaﬂgﬁﬁf59dCQ@tvigeth@tgﬁpply tubes 28
25 into the respective hollow articles 50 to coat the internal
surfaces 60 of the hollow articles 50.

A shown in figures 1 and 2 the hollow articles 50 are
gas turbine engine turbine blades. The turbine blades
comprise a root portion 52, a shank portion 54, a platform

30 portion 56 and an aerofoil portion 58. The vapour phase
coating C coats the internal surfaces 60 within the xroot
portion 52, a shank portion 54, a platform portion 56 and
an aerofoil portion 58 of each turbine blade 50. The
arrangement 10 may be arranged to coat the internal

35 surfaces of hollow gas turbine engine turbine vanes or

other gas turbine engine components.



35 surfaces of hollow gas turbine engine turbine vanes or other gas
turbi ne engine conponents. WO 2010/ 094376PCT/ EP2010/ 000268 8 It

may be pos@ %1% %B?Tiuppl y a vapour phase coating C th'i»@ﬁ&?zcﬂ Mg 17

|ntoafurt 19 within the retort 12 to coat 't eex er nal
surfaces of the hol I ow articles, turbirfke blades, 50. The vapour phase

coating C 5 may_be the_sane or ifferet vapqur h oa O,
the vapour phase’ o‘B?YnBeCPO??H?T%/dfb Spli%pm bi% eR] Oﬁ%oéagggdl %’Fgggﬁtc
vapour phaseheoaghngs pipdi fifferemto r egi dnschefr t dleamtx¢er A8l wikfiaceshe
of the hollow articles turblne | ades T r ase coatli

may be al urrFﬁFgfﬁ %tfre 16 cRPdM s?lng SXteElg?l mr}%r\aél%%%gn é)P SC% %ﬂgw
advant age oérthelé)sesenrbimwehla@e}sa sS@hat Thhevaprangehent gbatheg c’

nmoul dabl e seal ant ovides a_stro [ S e h
oLl ow art | BR8 BRAChRe TR P51 8 (ragerpat,vpadhssPRasbibURembnEo the
requi res novhpothemphbSenechminionl Car r afijemay ot POsibAg tire BEPVéde

article ont i f T | or g
gas tight sgé%?%’é?mge‘ﬁ I%%) ﬁl%]% J%g%djegt e spugf%lrt%gtorr%hgﬁ%araf eAd
pl ate. The mubda@lesgeélaaﬁs oddudes, hed kovwr aesiclepoutuphiRe BdafPAg

| eakage and bheref 6415&90 ha@lgasgogglﬁgatmgbg qjet@guhﬁhqrsaab or
surfaces of conplex |nter ssages, nulti-pass internal passages,

wi thin gds thrbmnelleg\gfbh@l‘?tﬁ@% uided SAREF or turbine vanes is
possi bl e The advantage of the present invention 1is that the

arrangement of the mouldable sealant provides a stronger
gas tight seal between the hollow article and the manifold
than the prior arrangement and requires no further
15 mechanical arrangement of securing the hollow article onto
the manifold. The mouldable sealant also provides a good
gas tight seal between the manifold and the spud site or
the part plate. The mouldable sealant reduces, minimises,
vapour phase coating leakage and therefore the vapour phase
20 coating of the internal surfaces of complex internal
passages, multi-pass internal passages, within gas turbine
engine turbine blades and/or turbine vanes is possible
without excessive vapour feed pressures which are normally

required to take account of the large losses due to

25 leakage. The present invention dispenses with wire locking
and thus minimises damage to the hollow articles. The
present invention provides an increased vyield. The

manifolds are no longer jammed onto the part plates and are
less prone to embrittlement due to being a larger section
30 tube fitting over the spud site. The present invention may
also be used to supply an inert gas, or a non-reactive gas,
at higher pressure into the hollow articles to prevent a
coating vapour supplied into the retort to coat the
external surfaces of the hollow article from coating the

35 internal surfaces of the hollow article if so desired.



Wi t hout excessive vapour feed pressures which are normally required
to take account of the large |osses due to 25 | eakage. The present

i nvention ‘965@3)3?5% with wire |ocking and thus m nim sg@ﬂ@ﬂﬁgﬁ)o;&
iC

t he hol | ow ar es. The present invention provides an iIncrease

yiel d. The mani folds are no |longer jam® onto the part plates and are
| ess prone to enbrittlenent due to being a | arger section 30 tube
fitting ove¥13¥®Sspud site. The present invention may al so be used to
supply an inert gas, or a non-reactive gas, at higher pressure into
the hollow articles to prevent coatin vaBour suppli.ed into.t €rnal
retort to chat tMe BXEBPASICREr ff8%es'H W hePRBFT oW AF el €1 r 51
coating thes35ridd ephalatsurdpeesond hbelbol laawialti denpfisiogdesi padt
WD 2010/ 094376PCT/ EP2Q10/ 000268 9 Cl ai ns:- _1,.An_ arrange .
vapour phasel?eti A§ dFaSht 1l S %fiﬁe of 4t alteals%a%ngggh%l {“gévlf()ld’
article conprésipgra psrdtd peafimirat leeagporanenspod skt echadbar for
| east one mani fold, the part plate defining ortign .a_C

for supplyi APRIYHFOU ‘é%%ﬁ‘f%g?oaetaléﬁj’sEﬁgﬁsisggeh%?:%ghgg%ﬁ%e? a §‘i£"rs‘%1
moul dabl e seatant rerildgbaer angelhrar obrdnygheatudrgeceaghonndi fidled tube,
having at | east one .supply tube extendi 1 r ifo ;
suppl y vapo®®<hnfd P@@pe%?‘fl\/rég hgh orl\%a%%t i %?%a %g?%)g?nan%imf%l_ ggﬁgf\?gﬁr&g
a feed tipberexhensé ngafit b d hieo neupdlol dareuwupgplty PapesPerhtyet hellov

mani fol d, the tube of agﬁp?ﬂoﬁ%ﬁ%ﬂ tﬁa‘ggidqtg%i rsekt adddt oxtdedf@edrrom

tube of a r@EpeEttyve fani . an end he feed tube renmote from
t he manif ol dhéomanifiglin toheupplyt wRAUdaling s ddlanfant Rty « Hest b3k

of the respect Lye,Srud, 514 & ando theenne-fmwl dabbe taealranid heiimg of
arranged ar gund tﬁe t | east one SquPplé% tube of the respective
mani f ol d andebptokivet henisspdct e i $bl §handoFS) 1P ar FFRPES 55°™

2. An ar rlignggggnﬁa? 51 3i 0Bdat Ih§! Bl MHe WHFRI Mich lIdeSNec siew@ amenbebund
extending from an Eel ng arranged around the tube of eachnsdplrjn% iidtaﬁle
to forma rebestuaponAdtBacheERBel I EACHPYEELE &0 & maTg " tha°ri e

moul dabl e seal ant. apd;hheendngédt heohigedthubetresase bnemstibply tube
of the reepeéti ybespeeregiive manifoid afd® BeAled! V! GRS LUREve

manifold and hollow article.

20 2. An arrangement as claimed in claim 1 wherein a
respective member extending from and being arranged around
the tube of each spud site to form a recess around each
tube, each recess containing the first mouldable sealant
and the end of the feed tube remote from the manifold

75 locating in the first mouldable sealant around the tube of
the respective spud site.

3. An arrangement as claimed in claim 2 wherein the
member extending from the tube of the spud site is L-shape
777777 in cross-section.

30 4. An arrangement as claimed in any of claims 1 to 3
wherein the tube of the spud site is circular in cross-
section.

5. An arrangement as claimed in claim 4 wherein the
member extending from the tube of the spud site is arranged

15 coaxially with the tube and the recess is annular.



3. An arrangenent as clainmed in claim2 wherein the nmenber extending
fromthe tube of the spud site is L-shape in cross-section. 30 4. An
arrangene Lped in any of clains 1 to 3 wherein

t he spud gix/?gali()@@?"rrr‘éul ar in cross- section. 5. An arranS1ilﬁ7‘135¢1l?i([?(m%c8
clainmed in claim4 wherein the rrerrfg@r extending fromthe tube of
the spud site |s arranged 35 coaxially w t.he tEbe and the recess

i s annul ar . ®- Wo2HL0/95% EP28107 18 BI°MN af r dfgeréAtMas®
claimed in ghaienr e Cf@ddn tubhes®ithd herficeddt ulseccnﬁ:cuﬂlernanl tobds-
is circular |n Cross-section. 7. An arrangenent as clained in any
of claims 15%6'%°% wherein the first noul dabl e seal ant and or the
second nDU'ﬂab|eaﬁeakaahgemeatnuuidabbﬂm@@thy ar®y Af arkaimgentnttcasé

claimed in claim?7 elnt eputt S skin ut
conmpri ses DERRr avml‘r?oméérrs %%uja%? As Séaa&)épiter g%(gﬁv%}po%rh%cogﬁ:ﬁgg
W 9. An arr afgeradlassed lanted s @ Gioazllnhaalamau‘etm t he base netal power

conprises n ckel owder and/ or cghal q?()gp hQgl 0 s WaPPHE
phase coatihg art ntErifiiSe gbrftacggoféa% ast one ﬁ\ﬂf‘lrrgiw article
conpri si ng m@ydm:r@ putpay tiplategskind aasttyoreds poargisesahdsgr metal
| east one manlfol d :L I efieni, N9 G PQSA4 Ofy of a
chanber, ea%‘ﬁ {&%Dra]&gst é:‘ptg%tt'):geq HS?Orr%u dabl e seal ant

bei ng arm)anged amuadramem@ue a%a@hahm‘f?ﬁifbﬂldch%lw ng Hbereist thpebase
supply tube, ext ending. foomd e ganidighdposach augpby daheeganting
into a respec 0 rticle, each nanlfold 20 haV|n% geed %ube
ext endi ng fmm t e maﬁh@@l df VRBOREhENGFSeSCRtIPAA2E| FACHENR ace

inserted inge the;feed tuke Rfi 3. espachieveohpRiEohd, paaveaﬁn@fat bert
feed tube renote flromt he manifold locating in the first nould

seal ant ar ophdteheatubeasit (e ré@b‘éct‘sll@@ 0dd adi ( 23y §MEel an&fOld
moul dabl g 25, sealant feieg @ianged Argsind dheofatal eastbene sappl gpud
tube of the respective manifold and be%ween t he rdea%aect 's\é% pe:tal fg!eg
and hol | ow &itfcl BaViRg ndt h'éﬂb%orrp"f‘l st g’ AYig a vapour Coating’

into the chapbghganda sopRd ying y@pour e &ctatag falamhelve nghafbdeast one

t hr ough theshggfyOEu%g extending from the manifold, ecach supply tube

sur

extending into a respective hollow article, each manifold
20 having a feed tube extending from the manifold, the tube of
each spud site being inserted into the feed tube of a
respective manifold, an end of the feed tube remote from
+the manifold locating in the first mouldable sealant around
the tube of the respective spud site and a second mouldable
25 sealant being arranged around the at least one supply tube
of the respective manifold and between the respective
manifold and hollow article, the method comprising
supplying a vapour coating into the chamber and supplying
vapour coating from the chamber through the tube of the
30 each spud site and through the feed tube into the
respective manifold, supplying vapour coating from each
mani.fold through the supply tube into the respective hollow
article to coat the internal surfaces of each hollow
article.
35 11. A method as claimed in claim 10 wherein a respective

member extending from and being arranged around the tube of



30 each spud site and through the feed tube into the respective
mani f ol d, suppl yi ng vapour coating fromeach manifold through the

supply tuggoggﬁﬁgégflrespective holl ow article to CoatPE?&ﬁ&ﬁh&@%ﬁgm

sur faces ow article. 35 11. A nethod as cl arne

10 wherein a respective nenber extendi &y from and bei ng arranged
around the tube of WD 2010/ 094376PCT/ EP2010/ 000268,11 eac ud sitﬁ
to forma redels SErGunieackeot M o G0 HF S50 sPEON G ARGt r §8C

moul dabl e seat@gs asdibbeieqpdiat tfiesfeewbulua®leersaiad sftoraricdhethe end
mani fold | ocati i_n the first ul dabl e seal ant. around t he. t ube o
t he respect?getggsﬁﬁﬁdsiwge ?ﬁigﬁﬁlé%?ﬂxﬁhﬁ Tﬁ%ﬁﬁh&ﬁ“#k%ﬁ%ﬁ?ﬁlbnorhe
claim1ll whefesn mbelliabsé sBEldabl erseabantheanciier ¢hetkecordpective
noul dabl e seal ant.is a noul dable putty. 13. A nethod as clainmed in

clai m 12°whdP®f n°tHe noul dable Wputty is a masking putty and
conpri ses bagze netakthodders whiaimeattisn aslaimefibeworofchapoutl cohekagn

for exanple_a getter for 1 ni ur atin 4
claimed in EP&i lf:?t\/\hlg?uef##?%ee %%ggﬁgt éaln%go(\g/\%enggnrl)sr?cséglsdTﬁangEgP%le
powder and/ seatahal is powderldald el PutAynet hod as clainmed in any of

f'aiUE 10 t93}46ﬁh§§€ﬁ€%t§§ Q?L#R&&aghiﬁhﬁi&s1§ WHEDPERS bhadRoffiadnle
ur bi ne vane? " 16. nethod as clarnmed in any of clains 10 to 15
wher ei n Whepvappud sphaseedatiOgPEbhPr iASes cHMPHiSietg sl AT &t sPAYIer
20 which acts as a getter of vapour coating, for example a
getter for aluminium vapour coating.
14. A method as claimed in claim 13 wherein the base metal
power comprises nickel powder and/or cobalt powder.
15 15. A method as claimed in any of claims 10 to 14 wherein
the hollow article is a turbine blade or a turbine vane.
16. A method as claimed in any of claims 10 to 15 wherein
the vapour phase coating comprises chromising or
aluminising.

20



