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SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a maskant system which minimizes depletion and which

substantially eliminates intergranular attack.
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Q her details of the fluoride cleaning masking system and the cl eaning

«met hod of the present invention, as well as other 2 obj ects and

advant ages attendant thereto, are set forth in the follow ng detailed
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to be used in cleaning surfaces of turbine engine conponents, such as
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Other details of the fluoride cleaning masking system and

the cleaning method of the present invention, as well as other



crystal nickel base superalloys, when not provided with the maskant system

of the present invention and when subjected to a fluoride cl eaning

treat ment using hydrogen fluoride gas, exhibit a general depletion |ayer of

0.0004 to 0.00l2 inches, a localized depletion |ayer of 0.004 to 0.009
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i nches, for the cases in which intergranular and/or interdendritic

boundar £841arénenestaiéred deggristagithe maskant system of the present

i nvention, conponents, such as vanes and bl ades used in gas turbine

engi nes, have i nproved structural integrity because hydrogen fluoride gas
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context of specific enbodi ts. thereof alternati mpdi fi cati ons,
and varPéFFSE gﬁFF|°6eéoE8%§36aPéﬁF FBpFﬁéégogklpFééerﬁbﬁﬁé 2PEDHAi ng read

the foreggkpg1dasekedt baBe AtpRrEINGhY, Thel mashhaRded steremnpceskhoge
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of the §E§§ﬁd@d0@m§PH§d 5nd WHATrPBiGmAKNED In mgskantAappdkent osest 6hef or use
with a gt t [ pl | ayers
of a pa%%?g% oﬁ%gggghgpplﬁgg gg ggnpon %gRgugﬁggé%ﬁhegh@i5%&?8%% 8t
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al um na powder. 3. A maskant system according to claim2, wherein said
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includes at least one of 100 mesh alumina powder, 325 mesh
alumina powder, and calcined and low soda alumina powder. A
useful parting compound composition consists essentially of from
25.75 to 27.75 vol% colloidal silica, from 1.25 to 3.25 vol% de-
ionized water, from 5.75 to 7.75 vol% fused alumina grains, from
51.75 to 53.75 vol% 325 mesh alumina powder, from 4.5 to 6.5
vol% 100 mesh alumina powder, and 5 to 7 vol% calcined and low
soda powder.

The parting coﬁpound is applied to the surface(s) to be
cleaned, particularly in critical areas, in layers. Typically,
from 2 to 6 layers of the parting compound are applied to the
surface to be cleaned. Each layer of parting compound may be
applied using any suitable technique in the art including, but
not limited to, dipping, spraying, painting, or pouring the
parting compound into a box around the component whose

surface(s) is to be protected.



powder, and cal ci ned and | ow soda al um na powder. 5. A maskant system
according to claim2, wherein said parting conpound used in each said
parti ng conmpound | ayer consists essentially of from25.7S to 27.75 vol %
colloidal silica, from1.25 to 3.25 vol % de-ionized water, from5.75 to

7.1 vol %01 uged Ui Al 1o ABed Bidt Thd O HAeh 35 IR B UM na

powder, from4.5 to 6.5 vol% 1 h al um na powder, %

cal ci nedoapdundwcsoga islesmanaigowter o f6 ch amiAnrgskatdr sysdeeimwdatoradi ng to
claiml1, wherein said.chromumrich maskant conprises chrom um powder m xed

with a Rlﬁl(:'li&r_,' & WetiiRg agent, & Hiakeiing gt aid walar. 7.Th& maskant
syst em agGehdiuRg phRdelraiBel 1Whehel M 380 +C QB A A éntp%rg%ré $89 5 325

mesh size chrom um powder, said wetting agent conpri |'east one of
al cohol masth aderordrogdiuh plowcleani ndhagerstt tconprdages. metyhyeeldadtese, cand

sai d binder .conprises,a stap-off, conpound. 8. A maskant syst ccording to
clai m 6,af\/w?&r°85§lsm R AR AN MO S &5 L SR S
vol % vatselch @slealr®oly3hetdhceankaxyemet e ¢8lddd0%ompki&ds0 a2.s3 opd %
acetone, '18 to 22 vol % stop-of f conpound, and the bal ance essentially -325

mesh chiodfi gerpewaer magle Npmetthae rfeore agitda s iegnen toonp Siveme ricdradsy from a
ni ckel 338101208300 hase BN ATDELSIA N5, Stens, ol Apl Yo

parting conpoun t Téast one surface o ot ; “hg a
chr om umarsikelh tMaskanteoWelc riohe apaihiite GRMOWEE it Hdjieed swild
conponent to a fluoride cleaning treatnment. 10. A nethod according to claim

9, wher SHTERCRYpal'ESAG SoeyRindaapdiaptng et &y domsansdsivamgiodi ng 2 to 6
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Vitta Corporation. A useful maskant material which can be used
in the present invention comprises a mixture consisting
essentially of from 17.5 to 18.5 vol% water, 0.15 to 0.31 vols
carboxy methyl cellulose, 1.8 to 2.3 vol% acetone, 18 to 22 vol$%
stop-off compound, and the balance essentially -325 mesh
chromium powder.

The maskant is applied over the layers of parting compound.
Typically, 2 to 6 layers of maskant will be applied over the
parting compound layers. Each layer of maskant may be applied
using any suitable technique known in the art including, but not
limited to, dipping, spraying, painting, or pouring into a box
around the component whose surface(s) is being protected.

After the maskant has been applied, the surface(s) to be
cleaned may be subjected to a fluoride cleaning treatment which
uses hydrogen fluoride gas. The fluoride cleaning treatment may
be any suitable fluoride cleaning treatment known in the art.

It has been found that by using the maskant, components
formed from single crystal nickel base superalloys, may be
cleaned using a fluoride cleaning treatment which uses hydrogen
fluoride gas without any observable intergranular attack and a

depletion layer of less than 0.0002 inches. The same single



11. A nmethod according to claim 10, wherein said chrom umrich maskant

appl ying step conprises applying 2 to 6 layers of a maskant conprising a
chrom um powder m xed with a binder, a wetting agent, a thickening agent,
and water. 12. A method according to claim9, wherein said parting conpound
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maskant appl y| ng step conprises applying from2 to 6 layers of a chrom um
ri ch naskeostl |d§tnhﬁjlé§sdmyaa;1 lof &F. Ofrdornol 2.9 4% 1I&Ytéwola%d/\m er, 0.15
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powder . ﬁhcﬂ%s, for the cases in which intergranular and/or
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7bc By using the maskant system of the present invention,
components, such as vanes and blades used in gas turbine
engines, have improved structural integrity because hydrogen
fluoride gas does not attack critical areas, the reduction in
the depleted zone, and the elimination of intergranular attack.
Another advantage to using the maskant system of the present
invention is an increase in the number of repair cycles.

It is apparent that there has been provided a fluoride
cleaning maskant system 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 as fall within the broad scope of the appended

claims.
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compound containing colloidal silica, de-ionized water, fused

alumina grains, and alumina powder.

3. A maskant system according to claim 2, wherein said alumina
powder includes at least one of 100 mesh alumina powder, 325

mesh alumina powder, and calcined and low soda alumina powder.

4. A maskant system according to claim 2, wherein said alumina
powder includes 100 mesh alumina powder, 325 mesh alumina

powder, and calcined and low soda alumina powder.

5. A maskant system according to claim 2, wherein said parting
compound used in each said parting compound layer consists
essentially of from 25.75 to 27.75 vol% colloidal silica, from
1.25 to 3.25 vol% de-ionized water, from 5.75 to 7.75 vol% fused
alumina grains, from 51.75 to 53.75 vol% 325 mesh alumina
powder, from 4.5 to 6.5 vol% 100 mesh alumina powder, and 5 to

7 vol% calcined and low soda alumina powder.
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6. A maskant system according to claim 1, wherein said chromium
rich maskant comprises chromium powder mixed with a binder, a

wetting agent, a thickening agent, and water.

7. A maskant system according to claim 6, wherein said chromium
powder comprises -325 mesh size chromium powder, said wetting
agent comprises at least one of alcohol and acetone, said
thickening agent comprises methycellulose, and said binder

comprises a stop-off compound.

8. A maskant system according to claim 6, wherein said chromium
rich maskant comprises from 17.5 to 18.5 vol% water, 0.15 to
0.31 vol% carboxy methyl cellulose, 1.8 to 2.3 vol% acetone, 18
to 22 vol% stop-off compound, and the balance essentially -325

mesh chromium powder.

9. A method for cleaning a component formed from a nickel base

or cobalt base alloy comprising the steps of:

applying a parting compound to at least one surface of the

component;

applying a chromium rich maskant over the parting compound;

and

subjecting said component to a fluoride cleaning treatment.

10. A method according to claim 9, wherein said parting
compound applying step comprises applying 2 to 6 layers of a
parting compound containing colloidal silica, de-ionized water,
fused alumina grains, and alumina powder to said at least one

surface.
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parting compound consisting essentially of from 25.75 to 27.75
vol% colloidal silica, from 1.25 to 3.25 vol% de-ionized water,
from 5.75 to 7.75 vol% fused alumina grains, from 51.75 to 53.75
vol% 325 mesh alumina powder, from 4.5 to 6.5 vol% 100 mesh
alumina powder, and 5 to 7 vol% calcined and low soda alumina

powder.

13. A method according to claim 12, wherein said chromium rich
maskant applying step comprises applying from 2 to 6 layers of a
chromium rich maskant consisting essentially of from 17.5 to
18.5 vol% water, 0.15 to 0.31 vol% carboxy methylcellulose, 1.8
to 2.3 vol% acetone, 18 to 22 vol% stop-off compound, and the

balance essentially -325 mesh chromium powder.



