1 METHOD FOR RECYCLI NG COATI NG MASKANT BACKGROUND OF THE | NVENTI ON 1.
Technical Field [0001] This invention relates to the use of maskants in
coating processes in general, and to nethods for recycling used nmaskants in
particular. 2. Background Information [0002] The application of a coating to
a portion of a rotor blade within a gas turbine engine is a common

manuf acturing and repair process. The repairs often require that a maskant
be applied to one or nore portions of the rotor blade to prevent attachnent
of the coating materials to those portions of the rotor blade. Once the
coating is bonded to MIEHGBORRHE CLING (iKY MASKASWDved. Historically,
maskant s have been applied once and disposed of after the single use. A
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t han once. S URE OF THE | NVENTI ON [ 0004] According to the present

i nvent i on,ang!%%%a f‘?r6?03’?1én§yu5?4¥%swﬁlé§lﬁlé)%$lcﬁggi provi ded that includes the
steps of. 21Backglohechidigatised maskant aggl omerati ons, each aggl oneration
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coating materials to those portions of the rotor blade. Once the coating is bonded to the

substrate, the maskant is removed. Historically, maskants have been applied once and

disposed of after the single use. A person of skill in the art will recognize that maskants are

relatively expensive material. Used maskant must also be disposed of properly, consequently

creating additional work and cost.

[0003] What is needed is a method for recycling used maskant that enables the

maskant to be used more than once.

DISCLOSURE OF THE INVENTION

[0004] According to the present invention, a method for recycling maskant is
provided that includes the steps of: 1) collecting used maskant agglomerations, each
agglomeration having a volumetric size; 2) straining the used maskant agglomerations with a
sieve or other straining device; and 3) blending the maskant agglomerations, wherein the
blending is operable to reduce the volumetric size of the maskant agglomerations. In some
embodiments, the present method includes a plurality of blending and straining steps.
[0005] The present method enables maskant to be used more than once. The ability
to use the maskant more than once significantly decreases the cost of coating a substrate
where a maskant is used. The ability to use the maskant multiple times also significantly
reduces the amount of waste materials produced in the coating process. A person of skill in
the art will recognize the substantial cost and environmental benefits produced by reduced

the amount of waste material generated.



enbodi nents, the present nethod includes a plurality of blending and
straining steps. [0005] The present nethod enabl es maskant to be used nore
t hanonce. The ability to use the maskant nore than once significantly
decreases the cost of coating a substrate where a maskant is used. The
ability to use the maskant nultiple tinmes also significantly reduces the
anount of waste naterlals produced in the coating process. A person of skil
in the arBRIg : £ giiaat i al cost and environnental benefits
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| NVENTI ON [0007] The present nethod of recycling maskant can be used with
any coat i mETAHDM: ) RAMNVENTIONed t o prevent the bondi ng of
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is subjected to the coating process; e.g., diffusion, etc. After the coating process is
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completed, excess coating material is preferably removed from the blade 10. The maskant 12
is subsequently removed from the root portion 14 for example by tapping the blade 10 over a
collection container. At this point, the used maskant is typically in a variety of different size
agglomerations (i.e., “lumps”). The maskant lumps are transferred to a blending apparatus
and blended for a predetermined period of time. The blending operation will cause the
maskant lumps to decrease in average volumetric size, and thereby become more
volumetrically uniform in size.

[0009] After the blending step, the blended maskant is transferred to a sieve, or other
straining device, of a predetermined size; i.e., a sieve having a plurality of apertures of a first
cross-sectional area, or screen mesh of a particular size. The sieve size will depend on the
maskant used, and the process at hand. The blended maskant is then strained within the sieve
to remove materials of a size small enough to pass through the sieve. Those materials may
include contaminants, coating material, and maskant material fines.

[0010] Depending upon the maskant material and the coating process, the blended
and sieved maskant may be in form acceptable to be reused as maskant. If so, the maskant
can then be appropriately stored to be used later according to the normal maskant procedures.
[0011] In some applications, however, the blended and sieved maskant is subjected to
one or more additional blending steps and straining steps. For example, if a second blending
step is desirable, the once blended and strained maskant is transferred to a blending apparatus

and blended for second time for a predetermined period of time. Here again, the blending



aggl onerations (i.e., "lunps"). The maskant lunps are transferred to a

bl endi ng apparatus and bl ended for a predeterm ned period of tine. The

bl endi ng operation will cause the maskant |unps to decrease in average
volumetric size, and thereby becone noge volunetrically uniformin size.

[ 0009] After the blending step, the blended nmaskant is transferred to a
sieve, or other straining device, of a predetermned size; i.e., a sieve
havi ng a pipereadr vl cofisedliranaskans Sungrs tqyddcraasstin avarapg yokwetricoival andihesebyor screen

mesh of aﬂ%%rﬁélﬁb%%%luﬁli AV G0t 6VE,.Si ze Wi I | depend on the maskant used,
and the process at and. The bl ended maskant is then strained within the

sieve to [Peifbve matberithd sscaid bdending steprikd blerdpdugtkantas pens&red oougbendhe si eve.
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second bl ending step ts desirabte oncé bl ended and strai ned maskant is

transferrd@013d a bleedhdige appakianasantandribl @ddedoftorg peconte nowewitor a

pr edet er m.ne eriod of tinme. Here.again, the.blending 3, operation wll
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[0015] Maskant, for example M8 brand maskant commercially available from APV
Engineered Coatings, 1390 Firestone Parkway, Akron, OH 44301, is applied to the root
portion 14 of the rotor blade 10. Coating material, such as an aluminide, is applied to the
airfoil portion 16 of the rotor blade 10. The rotor blade 10 is subjected to a coating process
wherein the aluminide diffuses into the airfoil substrate. After the coating process is
completed, excess coating material is removed from the entire rotor blade 10 by brushing the
blade. The maskant is subsequently removed from the blade 10 by tapping the blade over a
collection container. The maskant lumps removed from the blade 10 are transferred to a
blending apparatus and blended for a predetermined period of time.
[0016] After the blending step, the blended maskant is transferred to a four (4)
millimeter sieve. The blended maskant is then strained within the sieve to remove materials
of a size small enough to pass through the sieve. The material that passes through the sieve is
discarded.
[0017] The blended and sieved maskant is transferred to a blending apparatus and
blended a second time for a predetermined period of time. After the second blending step,
the blended maskant is transferred to a 0.100 millimeter sieve and strained to remove

materials of a size small enough to pass through the second sieve. The now twice blended

and sieved maskant is subsequently removed from the sieve and is stored for later use.



screen nmesh size) of the second sieve are smaller in cross-sectional area
than those of the first sieve. The now tw ce bl ended nmaskant is then
strained within the sieve to renove materials of a size small enough to
pass through the second sieve. [00131 Pependi ng upon the maskant materi al
and the coating process, the now twi ce blended and sieved maskant may be in
forn1acceptab|e to be reused as nmaskant. If so, the maskant can then be
appr opri at/89%! st or edithoyelydisisesationhas beachorrindgletcsdehwitntsspast tokes kant
prOcedure%hmh&i&ﬁkdm&ﬂ%tﬂ#&ﬂq{@gnﬁﬂﬂdéh&Mhﬂghék%Hﬁaﬁﬁ@mﬁﬁnhﬁRﬁﬁ&ﬁd [0014]
The follow ng exanple is provided to illustrate the present nethod. The
present mehinggs indorpand daigléheeaof may h¢ mads widhoptrdepsrtinefomithe spirsendded wit hin
the exanpl, fope of BRIR L, MRS iﬁvapéxammr thf A ﬁvé\@l PrRRdg %ﬁ!ﬁ@gﬁnew%ﬁw ally
avai l abl e from APV Engi neered ngs, 8 Firestone Parkway, Akron, OH
44301, i s biquging eldps andoneorpoe strzpmrlz r»t@m Ihe @ﬂeltahénu@b%rof e dttadingandCoat i ng

mat eri al ) i ion 16 of the
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wher ei n t hesaraplespronidal hdiefif. uses into the airfoil substrate. After the coating
process is conpleted, excess coating material is renoved fromthe entire
rotor blade 10 by brushing the blade. The nmaskant is subsequently renoved
fromthe blade 10 by tapping the blade over a collection container. The
maskant | unps renoved fromthe blade 10 are transferred to a bl ending
apparatus and bl ended for a predeterm ned period of tine. [00161 After the
bl endi ng step, the blended maskant is transferred to a four (4) mllineter
si eve. The bl ended nmaskant is then strained within the sieve to renove
materials of a size small enough to pass through the sieve. The materi al

t hat passes through the sieve is discarded. 100171 The bl ended and sieved
maskant is transferred to a bl endi ng apparatus and



bl ended a second tine for a predeterm ned period of tine. After the second
bl ending step, the blended nmaskant is transferred to a 0.100 mllineter
si'eve and strained to renove materials of a size small enough to pass

t hrough the second sieve. The now tw ce blended and sieved maskant is
subsequently renoved fromthe sieve and is stored for |ater use. 4 [00181
Al t hough this invention has been shown and described with respect to the
det ai | ed eWhudi demedist hereof, it will be understood by those skilled in the

art that vari oyﬁﬁetﬁ&aﬁagﬁe@yahﬂg&ggk%@mnpqgﬁlg&ﬂe Jddpepeof may be made wi t hout
departing fromthe spirit” and scope of the invention. For exanple, the

present invent P@ihcmtﬁ@fﬁmﬁ%@mt@ﬁégm@ﬁ@or@r more bl ending steps and one or
more straining éatn(ﬁl? theIE':%nQa{s rfa%}% fBP?%tl‘HEaEQ@e +] &nding and straining
e app

steps can be aftered to satis ication at hand, and is not linmited
to the exanpl ébm]bn@thﬁd@dndqien@kant a@(\fﬁfaatlons wherinthaiblerdinglis operatee wod f or

recycli ng rf)é%tsmﬁ%%%kﬁﬁtu%gglmg at?(gr{lg FS? ﬁrst \%ﬁ.llnle?‘r?ct gl%QO y?&gn skant

aggl orer at 0 stralrnin use ant agglonerations wthin a sieve;
and bl endivgntetre szter\ahlnleehcmatmmetlaggzteom’essahdndhcsﬁrsvmrmmc s$ire blending is
operable to change the strained maskant aggl onerations froma first
volumetric size to a second volunetric size, which second volunetric size
is | ess than tlAenéth(lchIbr mo&alnrrgtnaiﬂ«amsémrisihgmmstwdoﬁ‘ or recycling maskant,

conprising the e ectin sed oner at i.on each
aggl oner at i on ﬁ(z.lill i usedm c1)(anttag¥10mgra{'lons eac a omera %glhavmgavolume it

size;

straining the used maskant agglomerations within a first straining device having a
plurality of apertures of a first cross-sectional area;

blending the strained maskant agglomerations, wherein the blending is operable to
reduce the volumetric size of the strained maskant agglomerations; and

straining the used maskant agglomerations within a second straining device having a
plurality of apertures of a second cross-sectional area, wherein the second cross-sectional

area is less than the first cross-sectional area.
3, The method of claim 2, wherein the first and second straining devices are sieves.

4, The method of claim 2, further comprising the step of blending the collected maskant
agglomerations prior to the maskant agglomerations being strained, wherein the blending is

operable to reduce the volumetric size of the collected maskant agglomerations.

5. A method for recycling maskant, comprising the steps of:

collecting used maskant agglomerations, each agglomeration having a volumetric
size;

straining the collected maskant agglomerations;

blending the strained maskant agglomerations, wherein the blending is operable to
reduce the volumetric size of the strained maskant agglomerations; and

straining the blended maskant agglomerations.



straining the used maskant agglonerations within a first straining device
having a plurality of apertures of a first cross-sectional area; blending
t he strai ned maskant aggl onerations, wherein the blending is operable to
reduce the volunetric size of the stragned nmaskant aggl onerations; and
straining the used maskant agglonerations within a second straining device
having a plurality of apertures of a second cross-sectional area, wherein
the second: cr oSkemeiked afivigim Safughericgmprasing thisiep effhientling she collerseslmaskant onal
area. The Jgabhadal pibab @&ﬁnmgﬁ% oGl dlich %Sﬁah{a@@o@mu%@scond straining devices
are sieves. 4. The net hod claim2, further conprising the step of

bl endi ng the coIIected naskant aggloneratlons prior to the nmaskant

aggl onerations being strained, wherein the blending is operable to reduce
the volunetric size of the collected maskant aggl onerations. A nethod for
recycling maskant, conprising the steps of: collecting used maskant

aggl onerati ons, each aggl oneration having a volunetric size; straining the
col | ected nmaskant aggl onerations; blending the strai ned naskant

aggl onerations, wherein the blending is operable to reduce the volunetric
size of the strained maskant aggl onerations; and straining the bl ended
maskant aggl onerations. 6 6. The nethod of claimb5, further conprising the
step of blending the collected maskant aggl onerations prior to straining
the coll ected maskant aggl onerati ons.



