2 February 2005 PREVENTI ON OF BRAZE ALLOY FLOW AND STOPOFF MATERI AL
THEREFOR BACKGROUND COF THE | NVENTI ON Thi s i nvention rel2atEshitwary nedthond for.
repairing or otherwi se treating netal components by brazing. In

particular it relates to a nethod for preventing flow of brazing

all oy-onto selected surfaces and into internal cavities of conponents

bei ng brazing, and to apaEoRRFtONMBEFeRkAbR! R SPCrASKARG! i er to flow of
braze alloy. Holes, cracks, chips, and other %g?eg swin metal conponents

are often repaired by furnaceTGPAEF MATHREANL BHEREEORpOnents have i nter nal
cavities, as is the case wth, for exanple, gas turbine engine airfoils,
the repair alloy has a tendency in sone instances to flowinto the

internal camghtkeRoumbl 6Fl $pROtNTENTESR! € because when the alloy solidifies
in the internal cavities, It changes the internal configuration, weight,

and wei ght distribution of the conponent to other than the engineered
paraneters, and nay Boés fhoentiverrelanayitd es nAhdd!dor $afdibhg
preforns, apd ties have been used ai internal maskant, often referred

to as internal %slﬁ“(?&’flrs? O eV "ERe Lt I senfisa by alixsEing o | dwer nal

cavities dubangic¢eletrit. kblhsedl $6 desid@R e £0- p%ggggﬁtms 1}& W af. braze
alloy into slots and_onto certain surfaces during brazing, ~suC tﬁgt t here
is a need fRF2ZLR@AYLdVoreRtpar FRdested dunfirads brade abtoyinSdMBRY OF

THE | NVENTIQ 2 f8br 2" Aot A5B8Ehq ObrlS nly 1V 8l O o' 5, dihested to a

material for use as a barrier to flow of braze alloy.

Holes, cracks, chips, and other defects in metal
components are often repaired by furnace brazing. When
such components have internal cavities, as is the case
with, for example, gas turbine engine airfoils, the repair
alloy has a tendency in some instances to flow into the
internal cavities. This is not desirable because when the
alloy solidifies in_the internal cavities, it changes the
internal configuration, weight, and weight distribution of
the component to other than the engineered parameters, and

~ may even clog intermal cavities. As such; slurries,
preforms, and putties have been used as internal maskant,
often referred to as internal stopoff, to prevent the flow

of braze alloy into internal cavities during repair.

‘It is also desirable to prevent the flow of braze
alloy into slots and onto certain surfaces during brazing,
such that there is a need for a way to form barriers to

flow of braze alloy.

SUMMARY OF THE INVENTION



met hod for formng a barrier to flow of brazing alloy on a conponent to be
treated by brazing. A quantity of stopoff slurry conprd siglgrar pxtQes
powder and a binder is applied to a surface of the conponent. The stopoff
slurry is dried to set the binder and forma hardened stopoff material on
the surface to forma barrier to flow of brazing material. The oxide
powder is alum na and the binder is a polyethylene oxide binder and the
pol yet hyl ene oxi de binder is solvent-free. Another aspect of the invention
is directed to a nethdd fHPrgstevent thg LR BIoHr &2i dGrartey At & an

nternal cavilkyngh f.CABARRR! 2 DELNG JORY! ke, DYy WAZAG. 41 T8 diter nal

cavity is charged wth a stopo slurry conprising powlered oxide and a

bi nder. The. comppuént staurkrey triegtddi bd boazsiety.t ke duandétyand $orpniL har dened
stopoff mat %ringlllC icrzlothre1 iilillt erIan cavi t% C%/épi ch sea%’s ggenl ngs_into, the

i nternal cavi tly. The'Binder i § ao}ﬁb ‘§/e‘f i n&18xPd8™ |ﬁdé?,a?%]eleéjxi de
powder is al wpi Rasanfhdeherpehyetbhyp@nat .oxhdes gty siarsol vendrifaee.
Accordi ng to_anot her%%;t{)),ect of the present _invention, there js provided a

stopof f slurf§ F6F “RpptitdaT A% &°BnpoReieeh HePPfEabate b2 hridzing to

form a barrige t@rihe flbowooh brtne akhbo¥iod her $:0RALE ShUEFda1 .
conprising fromabout 20% by wei ght to about 25% by wei ght pol yethyl ene

oxi de bi nder Thfid Prbis abrAMdeZE5%ilsy weiughrat oandbotie 80% e weiight @l uni na,
and the polygth é@ﬂgel%i ndgr ; g SOy d.si.ng | yet hyl ' n er. 2 2
February ZOOE T%e mver?ti onl%%yr%led%ﬁrtﬁgg d]:'elrrl‘%;ctpgjg(}tegi%]'(;tigmg1 bR

binder is sclvent-free.

Another aspect of the invention is directed to
a method for preventing flow of brazing alloy into an
internal cavity of a component being repaired by brazing.
The internal cavity is charged with a stopoff slurry
comprising powdered oxide and a binder. The stopoff slurry
is dried to set the binder and form a hardened stopoff
material in the internal cavity which seals openings into
the internal cavity. The binder is a polyethylene oxide
binder, the oxide powder i1s alumina and the polyethylene

oxide binder is solvent-free.

According to another aspect of the present
invention, there is provided a stopoff slurry for
application to components to be treated by brazing to form
a barrier to the flow of brazing alloy, the stopoff slurry
comprising from about 20% by weight to about 25% by weight
polyethylene oxide binder and from about 75% by weight to
about 80% by weight alumina, and the polyethylene binder

- comprising polyethylene oxide and water.



stopoff slurry for application to internal cavities of conponents to be
repaired by brazing to seal the internal cavities and preateniathedddw of
brazing alloy into the internal cavities, the stopoff slurry conprising
alumina and a pol yethyl ene oxide binder, the pol yethyl ene oxide binder
conpri sing pol yethyl ene oxi de and water. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON I n accordance with the process of the invention, a stopoff
slurry is prepared froma bi nder and an oxi de owder. The bi nder according
to this invention pref@h&bl ynverplBys B y&ehy Iferehexi delIPHEY Wei ch is
fine, water- s $ghyapl g1t & povdeRN 1RgYE DY 2,ChaMGak;f Ayha.0f & February
2005 (-CH2CH20O -),,. PEO1s available from for exanple, Aldrich Chem cal
Conpany of Mchmaoke:;s WosdengiepaiWeénbPEFdzsingmitvedenit hheli Setedred or

dei oni zed water..the resultin m.xt u S viscous flwuid.. This . fluid
serves as a Bryheres sHEE ot oRthn T R el ST AT de Bonis to form
a stopoff slinteynal ncoveipart it ardopoffefsantred eohpdisent , albeinabi nder

contains PEO in an ampun rom about 20%to about 25% by weight,. nore

pref erably aBBg_t %@%rﬁ‘gﬁ?t%%éﬁﬁﬁ‘f. OT‘hget FedFef BRT e BOLHBUYT YR 1%% bi nder
contai ns wat i nd&r abmpARYAY H5BBARLLe T8940 2aB0HELE80% by wei ght, nore
preferably about 80% by weight. In form ng the binder, these conponents

are weighed out, and the water is added to the PEO, or the PEO is added
to the water PEFHELERDESCREPTEMRQF ZHEy INGEHA.| v heated to a tenperature

of about 200F (90C) before adding the PEO - These two conponents are then
- In accordance with the process of the invention,

a stopoff slurry is prepared from a binder and an oxide
powder.

The binder according to this invention preferably
employs polyethylene oxide (PEQ), which 1is £fine, water-

soluable, white powder having a chemical formula of

2a



m xed thoroughly using a spatula or other m xing device such as a variable
speed electric blender. Mxing is continued until the 2nmpdureabecornes a
viscous fluid constituting a binder slurry, with no evidence of PEO

powder clunps in the mxture. Mxing tine is approximately 10 m nutes.
After m xing, the binder slurry is allowed to cool, preferably for about 2

hours, and th settle preferably for_at | east about 24 hours, prior
to use. it (F§£¥§%6¥§antPFHaH%ﬂﬂ??ﬁ%%E}ebgrﬁﬁolf&ﬁdﬁﬁ%ﬂ?%ﬁ'eﬁ%d?%ﬁ%bles
prior to useneXabbharcdminis Bt ehaNARkRIdes: §Qokden Wat eh BEOpgE X{ire.

Wien this is done, the xanthan gun1is added to the water/PEO after it is
m xed for 1@igedutwstht Hégtilkedg & 2dpdbniaed 26051 ,s tbet i reswlfing

anot her 10 pi; i.th {he xapnthan.gum in. t L xture, prior .to cooling.
It has been %lglg%\%e\rﬁ%dat %{égco‘f(gnf%%hggun@éhﬁiff%% T ehs2S s%el?lfn‘%?e by
decreasi ng sherryemntig¢eby ikoehsapaiabioribel weerxREe daddeat alo P@ERt han gum
Is preferably added in an anbunt of from0.2%to about 0.4% by wei ght of
the total bPREBPLE| AlBKEEYparticularly preferred enbodi ment, the PEO
constitutes from about 20%to about 25% by weight, nore preferably about

20% by wei ght; the watgr gRNShhteies1hs g t ; % ph el ght,
nore preferably slightly Iessﬁthan abou?pg % by v@ﬁgﬁ??egg e?ﬁé xant han
gum const i t bindefr gantbdns BER%iro ambuwtul: 4854y akeoght 20Avke mlefur abl y

SOt 0, B s R e LB bGP D 7070 Dy et o
T this preferred embodiment, the binder contains water in an
amount from about 75% to about 80% by weight, more
preferably about 80% by weight. In forming the binder,
these components are weighed out, and the water is added to

the PEO, or the PEO is added to the water. The water is
preferably moderately heated to a temperature of about 200°F

(90°C) before adding the PEO.  These two components are then
mixed thoroughly using a spatula or other mixing device
such as a variable sgpeed electric blender. Mixing is
continued wuntil the mixture becomes a viscous fluid
constituting a binder slurry, with no evidence of PEO
powder clumps in the mixture. Mixing time is approximately

10 minutes.

After mixing, the binder slurry is allowed to
cool, preferably for about 2 hours, and then to settle,
preferably for at least about 24 hours, prior to use. 1t
is important that the binder be cool and free of air

bubbles prior to use.

Xanthan gum is preferably added to the water/PEO
mixture. When this is done, the xanthan gum is added to

the water/PEO after it is mixed for 10 minutes, then mixing



Xant han gumis available from for exanple, the Nutrasweet Kelco Conpany
of San Diego, California. Mxing is carried out as deszprgéq_eﬂ;aab}ev;mowth
the xanthan gum added to the water after the PEO. The invention has the
advantage that it enploys a binder that is solvent-free, defined herein as
containing essentially no organic solvents such as acetone, ill'’

trichl or oet haneordigled ¥eReandbBebi D6 6h; AU OUEE PR x*aﬁitﬁahf‘%;ﬁﬁt gn has
the advantages that it is environnentally safe, that it contains no
har nful sol Fuxtugg, Pripy tateecbined rkt Hes tdesm sdisvenerbdseHatt hat

it 1s easy an_up en. spi.l ] that ,it-Jis .dotless, that it has a

| onger shel f’éﬁq}tﬁgﬁt g‘ﬁ Sﬁggl&(ﬁé@s b}’ﬁ eT 35S ¢ eilﬂog'tl(l}fdé é&'oagﬁae?ﬁﬁ{lﬁaﬁhﬁum raw
material s areerndenegs fotrosbpagheion WElsiedOrFBO it walte@Xhi RhhehexCcglhent
burn-off properties, and that its raw materials are abundant and

rel atively iifeR&isrob Y afdednEn amaRRwe 9fs frmm O-2%4to FbenbaPy42005
exhibits goed | eadhhd aPakid t k8Ea1thyhalpduces NEAL! E‘?%%%%ging- The

bi nder slurry is then added to the oxide powder to form _ sY_urr.y.
The st opof f preferyedceombediment r drhalRRO 20%ttidcualesut rahY%abyunes ght tdi nder,

mor e about % . by-wei ght bi.nder. The stopoff slurry further conprises _
preferably %gag%‘t&egﬁ%a%gutwe% b an&‘ogﬁoﬁr%%% Ym@%}ﬁt HUSY prerdhanly in
powder for mchéhewaeefle const ikeceapablemofapdithsyardi fg RDr 86k NGy

tenperatures of the particular application, and should have good flow
prggerties WReHNEN &ayer wrefenaln slightly less than about 80% by

weight; and the xanthan gum constitutes from about 0.2% to
about 0.4% by weight, more preferably about 0.3% by weight.

For example, the slurry contains about 20% by weight PEO,
79.7% by weight water, and 0.3% by weight =xanthan gum.
Xanthan gum is available from, for example, the Nutrasweet
Kelco Company of San Diego, California. Mixing is carried
out as described above, with the xanthan gum added to the

water after the PEO.

The invention has the advantage that it employs
a binder that is solvent-free, defined herein as containing
essentially no organic solvents such as acetone, 111°
trichloroethane, and toluene. The binder employed with
this invention has the advantages that it is
environmentally safe, that it contains no harmful solvents,
that it is water-based rather than solvent-based, that it
is easy to clean up when spilled, that it is odorless, that
it has a longer shelf life than previous binders, that both
PEO and xanthan gum raw materials are in easy-to-handle
powder form, that it exhibits excellent Dburn-off
properties, and.that its raw materials are abundant and

relatively inexpensive. A further advantage is that it



the binder. The currently preferred oxide is'alumna. One especially
preferred stopoff slurry contains fromabout 750 to abowelB0%by 3w Pht

al um na, and nore preferably about 80% by wei ght al um na. The al um na has
a particle size preferably between about 100 grit and about 220 grit, nore
preferably about 120 grit. One suitable alumna for this application is
avail abl e f iPi&sB b 3Gl L NE I, L1 LOsle rgg§
designationbgggg%gg ?ogg y%%ggggtﬁagﬁgﬂg%gpo f % urry Is %%%?g%% I'nto
internal c&fi vieréding.t he conponent to be repaired and pressed to the
desired depth, and its exposed surface texture snoothed out. The conponent

Is then placed in an aj \V/ d condi tions suf.ficient dry the

bi nder so as to set tﬁéé gP%%%#? g#ﬂ?f¥,3ﬁiéf 3 ﬁg98§néaji%%§mé§lihopoff
material, aobedeinith zg¢drhe & Scafout gagsipg durmheg sgbpegEendlulfAzi ng.
In one preferred, enbodi nent these conditions include a drying tenperature

of between SBBRE1E88FIpsBc)about F2HF usPy 2P0 ARk dbButvet (Bogeror at

| east aboutmé§engggﬁ§sgo%pggf@é§§h¥ Egﬁdﬁgtmeen about 15 and about 45
m nutes. The conponent 1S renove romihe drying oven and is ready for

brazing, which is carried out as norrmal. After the brazing operation, the
i nternal hardened st opeé¢fsteapoéfi slursyr énrtbdrbyoppatiises widferalilyi d

o prevent | BortRe HEsi o 436 Shedy” e8P bGPt S dte S art s itponent |

the stopoffinepewdet fane. MEER® b UasRd RO 1. BF &itipAdnding

appl i cabl e Eﬁg brazing temperatures of the particular application, and
should have good flow properties when in slurry form with
the binder. The currently preferred oxide is alumina. One
especially preferred stopoff slurry contains from about 75%
to about 80% by weight alumina, and more preferably about
80% by weight alumina. The alumina has a particle size
preferably between about 100-grit and about 220 grit, more
preferably about 120 grit. One suitable alumina for this
application is available from A & B Deburring in
Cincinnati, Ohio under the grade designation DS0TFS / 58

Class D.

The stopoff slurfy is charged into internal
cavities of the component to be repaired and pressed to the
desired depth, and its exposed surface texture smoothed
out. The component is then placed in an air oven under
conditions sufficient to dry the binder so as to set the
stopoff slurry, yield a hardened internal stopoff material,
and minimize the risk of outgassing during subsequent

brazing. In one preferred embodiment these conditions

include a drying temperaturé of between about 130°F (55°C)



prevent flow of braze alloy to areas other than internal cavities. For
exanpl e, the stopoff material can be placed in a slot 2 aquavens breze
alloy fromflowing into the slot, as with a seal slot in an airfoil. It is
also used in this fashion to build a bridge of braze alloy over a slot or
the like. It is also applicable to creating a dam to prevent braze all oy

fromflow t G pabbueul Bisar egsett) t BeSW{ ageQk 3, 6OFPONENt ;L Lhese
applications, a quantity of the stopoff slurry is placed onto a surface of

t he conmponemre&figstakily ifom huitotecar alloortg 15 sundf abeuthdse menudam.i s to be
constructed. The stopoff slurry is then dried to set the binder and forma

har dened stopoff materjial the surface to.forma.,baryier to flow qf
brazing material. As Gg%i8§§p8ﬁ8ﬁ5eéscﬂﬂWE"§%jﬁﬁﬁé?ﬂ? 135008 éPfods
and materi alis wédhdyt foepartdzigd,r omidie $80RQY ed NGuE NYENtHal t 1S
intended that_all nmatter contained in the above description shall be

i nt er pr et ed 24ESH K& PER238I RETABEORN Bhei imterpatchatdenegedtopeff 2005

CLAIMS: 1. pawethed fiQr JQid¥-0 |4 f,] aqw.of . brazi Iéyona
conponent to be treatled by brazi g?ﬁ{%ﬂeﬁ{grre%ﬁﬁ%ld%coﬁ llcgi%é&%p%f ]f?n S a

quantity of astepskfl plhigkr prcbypbileivigy anthxcdeppended and.a bi nder to a
surface of the conponent; and drying the stopoff slurry to set the binder

low of brazi ng. al Loy SPwReRer ROt HES G B onge Faee FaPtnPhaP R RBLOY
to interior surfaces of a component, the stopoff material
and method discussed above are more broadly applicable to
prevent flow of braze alloy to areas other than internal
cavities.  For example, the stopoff materiai can be placed
in a slot to prevent braze alloy from flowing into the
slot, as with a seal slot in an airfoil. It is also used
in this fashion to build a bridge of braze alloy over a
slot or the like. It is also applicable to creating a dam
to prevent braze alloy from flow to a particular area on
the surface of a Emmponent. In these applications, a
quantity of the stopoff slurry is placed onto a surface of
the compenent such as in a slot or along a surface where a
dam is to be constructed. The stopoff slurry is then‘dried
to set the binder and form a hardened stopoff material on

the surface to form a barrier to flow of brazing material.

'As various changes could be made in the above
methods and materials without departing from the scope of
the invention, it is intended that all matter contained in
the above description shall be interﬁreted as illustrative

and not in a limiting sense.



bi nder is a polyethyl ene oxi de binder; and wherein the polyethyl ene oxide
binder is solvent-free. 2. The nethod of claim1l where& neddheastppodds
slurry conprises from about 75% by wei ght to about 80% by weight al unm na
and from about 20% by wei ght to about 25% by wei ght polyethyl ene oxide

bi nder. 3. The nethod of claim2 wherein the pol yethyl ene oxide binder
conprises from about 75% by weight to about 80% by wei ght water and from
about 20% byCwheight to about 25% by wei ght pol yet hyl ene oxi de. 4. A nethod
for preventing flow of brazing alloy into an internal cavity of a
conponent being repaired by brazing, the nmethod conprising: charging the

internal cavity with aistepafdthcsl Wory omBhySiaNdhaARiex 48 pawkersfand a

bi nder; and 7 2 February 2005 drying the stopoff slurry to set the binder
and form a RarEEMEFRSCYPEPT 2netBRIEE"L fot Be FrralrasalbycRYREYRIMmHINEh seal s
openi ngs i nt RetR&y i dUpfRadkngavity; wherein the binder is a polyethylene

oxi de binder and the oxide powder is alum na; and wherein the polyethyl ene
oxi de binder is sol veapriyigw a5gquFheltwetdfodtopotf ailmrdéywhenerisitnge st opof f

. 0 . 0 X .
slurty comprLgeg, {JOm.aRoM! 4% BY el gL 3, 2POLL HOYDY o LGN, jal uril na
and from abolt by Wer ght to abou oo By wei ght™ pofy &Py TEre ‘oxi de
bi nder. 6. Thednethod of claim5 wherein the polyethyl ene
drying the stopoff slurry to set the binder and
form a hardened stopcff material on the surface to form a
barrier to flow of brazing alloy:
wherein the oxide powder is alumina and the
binder is a polyethylene oxide binder; and |

wherein the polyethylene oxide binder 1is

solvent-free.

2. The method of claim 1 wherein the stopoff
slurry comprises from about 75% by weight to about 80% by
weight alumina and from about 20% by weight to about 25% by

weight polyethylene oxide binder.

3. The method of claim 2 wherein the polyethylene
oxide binder comprises from about 75% by weight to about
80% by weight water and from about 20% by weight to about
25% by weight polyethylene oxide.

4. A method for preventing flow of brazing alloy
into an internal cavity of a component being repaired by
brazing, the method comprising:

charging the internal cavity with a stopoff

slurry comprising an oxide powder and a binder; and



oxi de binder is solvent-free and conprises fromabout 75% by weight to
about 80% by wei ght water and from about 20% by wei ght2 tmsiahouty 2586 Dy
wei ght pol yet hyl ene oxide. 7. The method of claim4 wherein the

pol yet hyl ene oxi de bi nder conprises fromabout 0.2%to about 0.4% xant han
gum 8. The nethod of claim4 wherein said drying the stopoff slurry is
acconpl i shed by exposing the conponent to a tenperature between about
130F. (55C) and about di¥5kg {IBOQtdborfatlteasttcabeut thd pimddwesand. The

met hod of claim4 conprising:., a ing a brazjng alloy to | ocation to be
repaired on ?REmCSnglﬁgﬁPe%fP5?£$%$n?$kfﬁﬁﬁ§ HH}dE%%dlngfﬂé%fC?ﬁﬂﬁﬁﬂ al ;
heating the hhazhngaAls oyehongs bmazi REe {er@elat @éeitﬁ; effect brazing; 2

r

February 2005 cooling the brazing alloy to allow the azing alloy to
solidify; and renovi ng"PRESHAr F&RedPsRpof fiSnaberPAYsihghtife wofsonent .

10. The net hggnedr cld W8 BheISiR.SREd; £ efmying, the hardened stopof f
material is acconplished by nmechanical neans selected fromblowing with

conpressed air and - scFapFaEn wi the a pphvethnishe. IkidA stdpekf sliwrry for

application tg;,&amqnents to be treated by brazing to forma barrier to

the flow of brazing alloy, the stopoff slurry conprising from about 20% by
wei ght to about 25% by wei ght pol yet hyl ene oxi de bi nder and from about 75%
by wei ght to 5. The method of claim 4 wherein the stopoff
slurry comprises from about 75% by weight to about 80% by
weight alumina and from about 20% by weight to about 25%

by weight polyethylene oxide binder.

©. The method of claim 5 wherein the polyethylene
oxide binder is solvent-free and comprises from about 75%
by weight to about 80% by ﬁeight water and from about 20%
by weight to about 25% by weight polyethylene oxide.

7. The method o¢f «c¢laim 4 wherein the
polyethylene oxide binder comprises from about 0.2% to

about 0.4% xanthan gum.

8. The method of claim 4 wherein said drying
the stopoff slurry 1is accomplished by expesing the
component to a temperature between about 130°F. (55°C) and

about 175°F. (80°C) for at least about 15 minutes.

9. The method of claim 4 comprising:

applying a brazing alloy to a location to be
repaired on the component .after forming the hardened
stopoff material;

heating the brazing alloy to a brazing

temperature to effect brazing;

8



about 80% by wei ght alum na, and the pol yethyl ene binder conprising

pol yet hyl ene oxi de and water. 12. The stopoff slurry of2 ¢ledimally Wi n
the polyethylene oxide binder conprises fromabout 75% by weight to about
80% by wei ght water and from about 20% by weight to about 25% by wei ght
pol yet hyl ene oxide. 13. The stopoff slurry of claim 12 wherein

pol yet hyl ene oxi de bi nder conprises from about 0.2%to about 0.4% xant han
gum 14. The stopoff slurry of claim 1l wherein the polyethylene oxide

bi nder is sol vent-freeS°91 ettt 5AZET5 SPREVENT| el € F4rQY FLOW
AND  STOPCOFF ;MM ERI AL (TREREFOR ABSTRACT OF THE DI SCLOSURE A net hod for
formng a barrier to flow of brazing alloy on the- surface or into
internal cavities of arcpowpohente tharbenedesteeb iy Matarzial. f¥onqudrtity of
stopoff sl ULy f@éﬁ%’i sing alum na and a pol yet hyl ene oxi de binder is
applied to a surface ‘of the conponent or into internal cavities of the
conponent. The slurry is dried to set the binder and form a hardened

stopoff material on the surface or,in the internal cavities to forma
barrier. to fl ow of brigi‘ ngPPretEriog .Oglﬁhjalm b ireii™ala removing

the hardened stopoff material is accomplished by mechanical
means selected from blowing with compressed air and

scraping with a rigid probe.

11. A  stopoff slurry for application to
components to be treated by brazing to form a barrier to
the flow of brazing alloy, the stopoff slurry comprising
from about 20% by weight to about 25% by weight
polyethylene oxide binder and from about 75% by weight to
about 80% by weight alumina, and the polyethylene binder

comprising polyethvlene oxide and water.

12. The stopoff slurry of claim 11 wherein the
polyethylene oxide binder comprises from about 75% by
‘weight to about 80% by weight water and from about 20% by
weight to about 25% by welght polyethylene oxide.

13. The stopoff slurry of claim 12 wherein
polyethylene oxide binder comprises from about 0.2% to

about 0.4% xanthan gum.

14. The stopoff slurry of claim 11 wherein the

pelyethylene oxide binder is solvent-free.





