21 JUN 2006 APPARATUS AND METHOD FOR CLEANI NG Al RFO L | NTERNAL CAVI Tl ES
BACKGROUND OF THE | NVENTI ON The present invention relates to a device and a
met hod for cleaning internal cavities wthin an airfoil portifyugnzmﬁ1
~engi ne conponent. Current processes for internally cleaning engine
conponent s having internal passageways involves the use of an autocl ave
process and a high pressure wash. The high pressure wash uses a manifold
wi th probes introduced into a correspondi ng nunber of root openings of the
i nternal passageways being cl eaned. H gh pressure water is then punped
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| ocations 10 and 12, thus reducing the free flow The internal flow of the
hi gh pressure wash al so m sses a "dead zone" area 14 which can not be
cl eaned effectively. Thi s BAGKGROUND IO BHEANMENTOMe fact that each of the
probes has a_nozzle at its tip. SUWARY OF THE | NVENTI ON Accordingly, it is
an obj ect of [ReruesspiUaYsRtiongelalss fuhdeviceng v raethath 19r glsaping dntemehesnties r
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the present 1nvention to pro I nproved device for cleaning the

i nternal pasCagenpysessts for imemalhecléaningenginergponentohpng mteanal passhgéwsd by
the nethod and the device of the present invention. _In accordance with the
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conprises t ps of "providing a I ce having a ans
di spenspassagawayscritigndeankdii Highvresstiredeatérde thea puniped duogughitle nahifeldiand ded at
| east one, nozzle qriented perpendicular to the |ongitudinal ,axis, .inserting
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to clean surfaces of t irst interna
high pressure wash also misses a "dead zone" area 14 which can not be cleaned effectively. This

is due in large part to the fact that each of the probes has a nozzle at its tip.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide an improved method for
cleaning the internal passageways of a component.

It is a further object of the present invention to provide an improved device for cleaning
the internal passageways of a component.

The foregoing objects are attained by the method and the device of the present invention.

In accordance with the present invention, a method for cleaning the internal passageways
of a component, such as an engine component, is provided. - The method broadly comprises the
steps of providing a device having a first means for dispensing a cleaning fluid, which device has
a longitudinal axis and at least one nozzle oriented perpendicular to the longitudinal axis,
inserting the first dispensing means into a first internal passageway, and dispensing a cleaning
fluid through the at least one nozzle at a pressure sufficient to clean surfaces of the first internal
passageway.

A device for cleaning the internal passageways of a component is also provided. The



passageway. A device for cleaning the internal passageways of a component is
al so provided. The 1 21 JUN 2006 device broadly conprises a first neans for
di spensing a cleaning fluid which extends into a first passagewa¥ JEN

first cleaning fluid dispensing nmeans has a | ongitudinal axis and &t Zygt
one nozzle through which said cleaning fluid is dispensed. The at |east one
nozzle is oriented perpendicular to the longitudinal axis. Oher details of
t he apparatus and the nmethod for cleaning airfoil internal cavities, as well
as other objects and advantages attendant thereto, are set forth in the
follomdggwdetailed description and the acconpanyi ng. drawi ngs wherein |ike
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PREFERRED EMBODI MENT(S) Referring now to the drawings, FIG 2 illustrates a

devi ce descrigtion pnkthe Aerompanying firapangstwhesein ke Fafereacecmimprsale depictdikeh as a

conponeg&nkgmbe used in an engine such as a jet engine or an industrial

tur bi ne "engi ne. The conponent may be a bl ade or a vane to be used in the

engi ne.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic illustration of a prior art system for cleaning internal cavities of an
airfoil;

FIG. 2 illustrates a device for cleaning internal passageways within a component in
accordance with the present invention;

FIG. 3 illustrates a first embodiment of a first probe used in the device of FIG. 2;

FIG. 4 illustrates a second embodiment of a first probe used in the device of FIG. 2;

FIG. 5 illustrates a second probe used in the device of FIG. 2; and

FIG. 6 is a schematic illustration of the device for cleaning internal passageways in use.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

Referring now to the drawings, FIG. 2 illustrates a device 20 for cleaning internal cavities
within a component, such as a component to be used in an engine such as a jet engine or an
industrial turbine engine. The component may be a blade or a vane to be used in the engine.
Such components typically have a root portion and an airfoil portion. Within the root portion and
the airfoil portion are internal cooling passageways which require cleaning.

As shown in FIG. 2, the device 20 includes a first probe 22, a second probe 24, and a
manifold 26. The first probe 22 and the second probe 24 may be formed from any suitable

material known in the art such as metallic materials used for syringe needles. Each of the first



Such ‘conponents typically have a root portion and an airfoil portion. Wthin
the root portion and the airfoil portion are internal cooling passageways
which require cleaning. As shown in FIG 2, the device 20 includdsjUN iy st
probe 22, a second probe 24, and a manifold 26. The first probe 22 and the
second probe 24 may be fornmed fromany suitable material known in the art
such as netallic materials used for syringe needles. Each of the first 2 21
JUN 2006 and second probes 22 and 24 may be connected to the nmanifold 26 by
any suitable neans known in the art. For exa each of the probes 22 and
24 may ard scomdasoted 22 end Rémapibic cotngc2d ththeaman ngklé&h)aan)ysmthblemhads kmovoer 28
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FIG. 4 illustrates an alternative embodiment of the first probe 22. In this embodiment,
the probe 22 has two nozzles 34 and 34'. Both nozzles 34 and 34' are oriented substantially
perpendicular, preferably perpendicular, to the longitudinal axis 32. Further, the nozzles 34 and
34’ are offset by 180 degrees.

FIG. 5 illustrates the second probe 24. As can be seen from this figure, the second probe
24 has a second longitudinal axis 44, a tip end 46 and a nozzle 48. The nozzle 48 is preferably
oriented along the longitudinal axis 44 to dispense a cleaning fluid into a second internal
passageway 50. The second probe 24 has a length shorter than the length of the first probe 22.
The length of the second probe 24 however should be greater than a distance from the root
portion 52 of the component 42 to a point where the second internal passageway 50 intersects an
outlet 54 of the first passageway 40 to avoid the creation of unwanted turbulence and to create a
suction effect which draws cleaning fluid exiting the outlet 54 into the passageway 50.

While not shown in the drawings, the manifold 26 has internal passageways which
communicate with the internal passageways 56 and 58 of probes 22 and 24 respectively. The
manifold 26 also has a fluid inlet 60 through which the manifold 26 can be connected to a source

of cleaning fluid (not shown). The cleaning fluid may be water or water mixed with a cleaning



oriented along the longitudinal axis 44 to dispense a cleaning fluid into a
second internal passageway 50. The second probe 24 has a length shorter
than the length of the first probe 22. The length of the second pr b?”f@ b
-however should be greater than a distance fromthe root portion 57 o g
conponent 42 to a point where the second internal passageway 50 intersects
an outlet 54 of the first passageway 40 to avoid the creation of unwanted
turbul ence and to create a suction effect which draws cleaning fluid
exiting the outlet 54 into the passageway 50. While not shown in the

drawi ngs, the manifold 26 has internal passageways which communicate with
the i nt 8%S8L) passageways 56 and 58 of probes 22 and 24 respectively. The
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the cleaning operation. Further, it has been found that the fluid dispensed through the nozzles 34

and/or 34' flows into all areas of the passageway 40. As aresult, there are no "dead zones". This

is because the fluid exiting the nozzles 34 and/or 34' fans out within the internal passageway 40.

While cleaning may be performed using only the high pressure wash method described
above, for certain components, it may be desirable to subject the component to an ultrasonic
cleaning cycle prior to insertion of the probes 22 and 24. The ultrasonic cleaning cycle may be
formed in any suitable manner known in the art using any suitable cieaning solution known in the
art, such as an alkaline rust remover solution or an aqueous degfeaser solution. Preferably, the
ultrasonic cleaning cycle is performed for a time period in the range of 1.0 hour to 2.0 hours at a
frequency in the range of 20 KHz to 104 KHz.

It is apparent that there has been provided in accordance with the present invention a
method and apparatus for cleaning airfoil internal cavities which fully satisfies the objects,
means, and advantages set forth hereinbefore. While the present invention has been described in
the context of specific embodiments thereof, other alternatives, modifications, and variations will
become apparent to those skilled in the art having read the foregoing description. Accordingly, it

is intended to embrace those alternatives, modifications, and variations which fall within the



and/or 34" flows into all areas of the passageway 40. As a result, there are
no "dead zones". This 1is because the fluid exiting the nozzles 34 and/or

34" fans out within the internal passageway 40. Wile cleaning qﬁyﬂmeﬂ%

- performed using only the high pressure wash net hod descri bed above, %or
certain conponents, it maybe desirable to subject the conponent to an
ultrasonic cleaning cycle prior to insertion of the probes 22 and 24. The
ultrasonic cleaning cycle may be formed in any suitable manner known in the
art using any suitable cleaning solution known in the art, such as an

al kaline rust reppver saolution or an aqueous degreaser solution. Preferably,
the ul rP%d;%cﬁpﬁog&'SzgﬂPwae(gf/]@i"és‘i s perforned for a tine period in the range
of 1.0 hour to 2.0 hours at a frequency in the range of 20 KHz to 104 KHz.
It is apparent that there has been provided in accordance with the present
invention a nethod and apparatus for cleaning airfoil internal cavities
which fully satisfies the objects, neans, and advantages set forth

her ei nbefore. While the present invention has been described in the context
of specific enbodi nents thereof, other alternatives, nodifications, and
variations will becone apparent to those skilled in the art having read the
foregoing description. Accordingly, it 1is intended to enbrace those
alternatives, nodifications, and variations which fall within the 4 21 JUN
2006 broad scope of the appended clainms. 21 JUN 2006 WHAT IS CLAIMED I S: 1.
A device for cleaning internal passageways in an airfoil portion of an
engi ne conponent, said device conprising: a first probe extending into a
first internal passageway closest to a | eading edge of said airfoi

portion; a second probe extending into a second internal passageway closest
to a trailing



edge of said airfoil conponent; said first probe having a first |ongitudinal
axis and at |east one nozzle perpendicular to said first |ongitudijndN 28686 s.
2. A device according to claim1, further conprising said first probe having
two nozZAVERA OIS GEAIMEDIBY degrees. 3. A device according to claim 2,
wherein each of said nozzles is oriented perpendicular to the first

| ongi tudinal axis. 4. A device according to claiml1, further conprising said
passagewdy cl gsdetice for claniglintadiahpaseagpavaiain anpirpil patticatofighienpinent er sect s
sai d passagewa tclo st to said trailing edge and said second probe having
a Iengthcﬁﬁ’ﬁgll%}’iahcg PVAC AR from a root  portion of the airfoil to the
intersection of said outlet and said passageway closest to the trailing

edge in order atﬂ‘spﬁrgﬁgméeécﬁlﬁéﬁ{tg??ggq {2fnal P48 eﬁﬁ(}%losgst t@a?%gﬁrfgeed%gcordi ng

to claim4, wherel’n sal as ale greater n=the |l ength
of the sedfoad apfabportibn; A devi ce according to claim1, wherein said second
probe has a tip end and a nozzle in said tip end and said nozzle in said
second probe being oriented along a |ongitudinal axis of said second probe.
7. A device adcsedidRyoboexiprding mto £ geqond intemabpassiasyay glagedtite 8tragwg second

pr obe b%hﬁ?oﬁ&ﬁf%ﬁ%ﬁ%oh@oﬂaﬁo"“Dn mani fold. 6 21 JUN 2006 8. A nethod for
cl eani ng 1Nt ernal passageways’wi thin a turbine engi ne conponent, the nethod

conprising the steps of providing a device having a first neans for

di spensing a GhiR@iksirobé Hiving Whird Mongtt@¥inGPaxi@gnPat 1ORObALUAR axis and at
| east one nozzle oriented substantially

perpendicular to said first longitudinal axis.

2. A device according to claim 1, further comprising said first probe having two

nozzles offset by 180 degrees.

3. A device according to claim 2, wherein each of said nozzles is oriented

perpendicular to the first longitudinal axis.

4. A device according to claim 1, further comprising said passageway closest to
said leading edge having an outlet which intersects said passageway closest to said
trailing edge and said second probe having a length greater than a distance from a root
portion of the airfoil to the intersection of said outlet and said passageway closest to the

trailing edge in order to prevent the creation of turbulence.

5. A device according to claim 4, wherein said first probe has a length greater than

the length of the second probe.

6. A device according to claim 1, wherein said second probe has a tip end and a
nozzle in said tip end and said nozzle in said second probe being oriented along a

longitudinal axis of said second probe. |

7. A device according to claim 1, further comprising said first and second probe

being connected to a common manifold.



perpendi cular to said longitudinal axis; inserting said first neans into a

first internal passageway via an opening in a root portion of quﬂmﬁmn§ine
engi ne conponent; dispensing a cleaning fluid through said at |east one -

nozzl e at,a prg S icient tp clean surfaces of. said first interna

f
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a second theBaMod PmpHsianskigs §4i d cleaning fluid, which second di spensing
nmeans has a longitudinal axis, a tip end, and a nozzle in said tip end

oriented along said longitudinal axis of said second di spensing neans;
inserting sai dpreecianh déviqetesingg fisangannfod dBpasindcleniieg flald, pashageway;
dispensiqgasaid cleaning fluid throu?h said_nozzle in said second dispensing
means at X1 h3 edngwdnig P11 phit leasT eneugrzleprsnied substartidlls of sai d second

i nt er nal &?&%?&Wéaiﬁ% iShgR 8fis.i nserting said first dispensing neans
rPg nserting [ di

conpri si sai I rst ’spensi ng neans into an internal
passageway cl osest to a | eading edge of said conponent; and said step of

inserting sai dns@tAFchidifieAMNGNE htoBFIS 1KOART hakAEWaSAL il HSen®d & a Second
di spensing neans into an internal passageway near a trailing edge of said
conponentrootportion of said turbine engine component,

dispensing a cleaning fluid through said at least one nozzle at a pressure

sufficient to clean surfaces of said first internal passageway;

said device providing step comprising providing a device having a second
means for dispensing said cleaning fluid, which second dispensing means has a
longitudinal axis, a tip end, and a nozzle in said tip end oriented along said longitudinal

axis of said second dispensing means;
inserting said second dispensing means into a second internal passageway;

dispensing said cleaning fluid through said nozzle in said second dispensing
means at said pressure sufficient to clean internal surfaces of said second internal

passageway;

said step of inserting said first dispensing means comprising inserting said first
dispensing means into an internal passageway closest to a leading edge of said

component; and

said step of inserting said second dispensing means comprising inserting said
second dispensing means into an internal passageway near a trailing edge of said

component.



