
REPAIR OF BRAZE JOINT AND ARTICLE REPAIRED BACKGROUND OF THE INVENTION The
present invention relates to the repair of a braze joint and the repaired  5
article, and more particularly to a method of repairing a braze joint of an
article such  as an aerospace component that includes removing a portion of
'a braze material in  the braze joint and cleaning the braze joint.  Various
aerospace assemblies include sub-assemblies secured together by a  braze
joint. In a gas turbine engine, a compressor stator assembly with one or
more 10 airfoil vanes secured to one or two shrouds is one example of such a
braze article.  The compressor stator assembly typically includes a braze
joint having braze  material connecting the airfoil vane to the shroud.
During operation of the engine  over time. the braze material may crack,
erode, or experience other braze joint  unsuitable conditions that may
require repair. 15 Disadvantageously, conventional repair of the braze joint
typically requires  the complete removal of the original braze material
(along with contaminants  associated with the original brazejoint). With the
original braze material completely  removed, the airfoil vane becomes
separated from the shroud. The conventional  removal process includes
completely removing the braze material, corrosion 20 products, oxidation
products, and other contaminants through chemical and/or  mechanical
stripping processes, such as mechanical punching or elecnro-discharge
machining. After completely removing the braze material and contamination,
the  joint area may be nickel plated then the airfoil vane and shroud are
rebrazed using a 25 new braze material. This type of conventional repair
process may be expensive,  laborious, and tine-consuming. Hence, there is a
need for a simplified method of repairing aerospace  assemblies that
overcomes the shortcomings and drawbacks of the prior art. SUMMARY OF THE
INVENTION 



30 The method of repairing a braze joint and the resulting joint according
to the  present invention includes removing an unsuitable portion of a first
joining material  in a joint between a first member and a second member of
an aerospace assembly - I  and cleaning the joint. A stripping solution is
used to remove the unsuitable portion  of the first Joining material. A
first cleaning solution is used to clean the point, and a  second cleaning
solution is used to further clean thejoint. During a rebrazing step, a
second joining material moves into a void left by the removed unsuitable
portion in 5 the removal step to form a new joint between the first member
and the second  member that includes the first joining material and the
second joining material. In one example, the stripping solution is acidic
and dissolves the unsuitable  portion of the firstjoining material. Enough
first joining material remains in the joint  to maintain the structural
connection between the first member and the second 10 member such that the
first member does not separate from the second member. In another example,
the first cleaning solution includes an alkali metal  molten salt bath that
cleans the joint by removing remaining stripping solution from  thejoint and
dissolving contaminants in the joint. In another example, the second
cleaning solution is an acid solution that  15 further cleans the _joint by
removing remaining first cleaning solution from the joint  and dissolving
contaminants from thejoint. In another example, a metal laver is deposited
between the first joining  material and the second joining material to
promote wetting and flow of the second  joining material during the
rebrazing step. 20 The present invention therefore simplifies repair of an
aerospace assembly  by eliminating the need to completely disassemble the
first member and second  member to laboriously chemically and mechanically
remove the joining material  before the rebrazing step. 25 BRIEF DESCRIPTION
OF THE DRAWINGS 



The various features and advantages of this invention will become apparent
to those skilled in the art from the following detailed description of the
currently  preferred embodiment. The drawings that accompany the detailed
description can  be briefly described as follows: 30 Figure I illustrates a
schematic cross-sectional view of an exemplary  aerospace assembly; 2
Fi~`Llre 2 illUstrates an example schematic cross-sectional vievv of the
aerospace assembly of Figure I after removing all unsuitable portion; R"Llre
3 illUstrates one example of the aetospace assembly of Figure 2  during a
cleaning step; 5 FiLl-Irc 4 illUstrates one example of the aerospace
assembly of FioUre 3  dLirill~- a sceond c1canin.- step; FillUre 5
illustrates one example of the aerospace asscm1bly of Figure 4  durin~- a
rebrazin.- stcp~ R.-ure 6 illustrates one example of the aerospace assemblN,
of' Fi-Lire 5 after  10 the rebra/ing step; and Fk-,urc 7 illustrates an
example a metal layer deposited bctNNecn the braze  material and the second
bl-~17e material. DETAILED DESCRIPTION OF THE PREFERRED ENIBODIMENT 15
HUL11-0 I illustiates a schematic cross-scctional vie" of all excmplary
article  SLICII as all aerospace assembly 10 Utilized in a gas Ull-bille
ellgirle. The aerospace  assembly W includes a first member 12 that is
seCUred to a secorld member 14 at a  braze joint 16, although it is to be
Understood that jcl(litioiial mcinbcrs and additional  bra/e Joints may be
included fit the acrospace assembly 10. In orle example, the 20 aerospace
assembly 10 is a stator assembly such as a compressor stator asscmbly  and
the First member 12 is a compressor SlIFOUd made of a nickel-bascd alloy,
the  second member 14 is a compressor stator airfoil vane made of' a
nickcl-based alloy,  and the braze joint 10 11CILides a nickel-based braze
material. The terminology  



-bra/c" as used herein reters to a type o fjoining process performed above a
nominal  temperall.1re ofabOL11. 840"F, to a type ofjoinin.- process a
joining material is  liquefied and subsequently solidified to join  two
components without liquefying the  t\No components, or to a type of joining
process wherein at least mo dissimilar  matcrials arejoined. The braze
-joint 16 includes braze matcrial 18 that proNicles a StrUCtUral  10
connection bet'Acell the first member l2 and the second member l4and may
ilIC11.1de  all 1.111SUitable section 20. Example suitable sections 20 could
include cracks,  voids, erodcd portions, or other that may OCCUr fi-0111
field use of the  aerospace assembly 10, from manufacturing, or fl-0111
other sources. In one example  unsuitable portion 20. the size of the
unsuitable portion 20 ranges nominally from a  microscopic size on the order
of a couple of microns to a macroscopic size on the  order of several
centimeters. 5 Figure 2 illustrates an example of the aerospace assembly 10
after removing  the unsuitable portion 20 using a stripping solution.
Removal of the unsuitable  portion 20 leaves a void 22 where the unsuitable
portion 20 formerly was located.  Prior to using the snipping solution, a
mask 24 is affixed to the stator assembly,  including at least a portion 26
of the braze joint 16 that is not to be removed by the 10 stripping
solution. Tile mask 24 could also cover other portions of the stator
assembly. In one exaimple, the mask 24 covers the entire braze joint 16
except for  the unsuitable section 20. This may provide the advantage of
selectively removing  the unsuitable section 20 without removing or
otherwise affecting the braze material  18 of the portion 26. It is to be
understood that in other examples, the mask may not 15 be used, or may he
used to cover additional braze joints in the aerospace assembly 10. In
another example, enough braze material 18 remains in the braze joint 16
after using the stripping solution to maintain the structural connection
between the  first member 12 and the second member 14 such that the first
member does not 



20 separate from the second member 14. Maintaining the structural connection
may  provide an advantage of not hayim, to completely separate, and
subsequently  completely reassemble, the first member 12 and the second
member 14. One example stripping solution is acidic and selectively
dissolves the  unsuitable portion 20 portion of the braze joint 16. That is,
the stripping solution  25 dissolves the braze material I8 without
dissolving the material or materials that form the first member 12 and the
second member 14. The exposure time of the aerospace  assembly 10 and braze
joint 16 to the stripping solution corresponds to the size of  the
unsuitable portion 20. An example exposure time is on the order of days for
a  microscopic crack. In another example, the exposure time is on the order
of a couple 30 of minutes for a macroscopic crack. Generally, it is more
difficult for (lie stripping  solution to penetrate small unsuitable
portions 20 and, therefore, more time may be  required for the stripping
solution to dissolve the braze material 18 in a small -4 unsuitable portion
20 and transport the dissolved braze material IS away. Some  residue R from
the stripping process may remain in the void 22. In some examples,  this
residue R is removed by a water rinse or other removal method. Figure 3
illustrates one example of the aerospace assembly 10 during a  5 cleaning
step. Prior to the cleaning step. the mask 24 is removed by burning from the
portion 26 at approximately 900F, although an acid solution or other
conventional  removal technique could alternatively be used. The aerospace
assembly 10 is  exposed. such as by immersion, rinsing, spraying or other
method of cxposurc, to a  cleaning solution 32 while inside of a chamber 34
at a predetermined cleaning 10 temperature. During the cleaning step, the
cleaning solution 32 removes at least a  portion of any remaining stripping
solution, at least some contaminants from the  braze joint 16, and residue R
that may remain in the braze joint 16. Example  contaminants include oxides,
metal oxides, corrosion products, inorganic materials,  materials deposited
on the aerospace assembly 10 during field operation, and 15 contaminants
that inhibit flow and wetting of a braze material during a subsequent  



rebrazing process. The cleaning step may provide the advantage of yielding
clean surfaces on  the aerospace assembly 10. That is. the cleaning step
removes contamination from  exposed surfaces 36 of the braze material 18 and
exposed surfaces 38 of the first 20 member 12 and second member 14. Clean
and essentially contaminant-free surfaces  36 and 38 may promote formation
of a quality braze joint between the first member  12 and second member 14
in a subsequent rebrazing process. The terminology  "quality" braze joint as
used herein refers to a braze joint having a braze material  that is
generally free of major unsuitable portions, such as macrovoids. 25 In one
example, the cleaning step occurs in the chamber 34 at a  predetermined
cleaning temperature range of between approximately 775F to  950F. In the
predetermined cleaning temperature range, the cleaning solution  dissolves
the contaminants, thereby removing the contaminants from the braze joint
16. In other examples, a selected cleaning temperature in the predetermined
cleaning 30 temperature range corresponds to a cleaning exposure time of the
aerospace  assembly 10 to the cleaning solution 32. That is. a selected
cleaning temperature  near 775F may require several hours or even days to
clean the braze joint 16 and a selected c1canin.- Fine near 950"F may
require se~eral minutes or even seconds to  clean the braze joint 16. In one
example, (lie selected cleaning temperature is abOUt  SOOT and the cleaning
exposure time is bet\\ een fi\ c and tell minutes to remove an  adCLlLiate
amount of contamination From the braze joint 16 such that a qUality braze 5
joint is formed between the First member 12 and the second ilieiilbcr 14 ill
a  SUbseqUent rebra/iii.- process. One example cleaning solution 12 inChides
an alkali metal molten salt bath.  The inolten salt bath includes the alkali
inctal as the primary COIlStitL[Cllt, howeN cr, in  other examples the
cleanin.- SOlUtion 12 includes modifying- chemicals and or other 10 salts in
addition to the alkali metal. Preferably, the alkali inetal of the cleaning
SOILltion 32 is alkali livdroxicle or alkali nitrate, althOU01 other alkali
metal cleaning  SOILltiO11S Call be used. The alkali metal cleaning SOlUtiOn
')2 rnav clean the braze  



joint 16 in two respects. First, the alkali inetal cleaning solution 32
dissokes the  contaminants in the bra/ejoint 16 mid transports the dissol\ed
contaminants aAav 15 froin the braze joint 16. Second, the alkali inctal
cleanin.- SO11-11ion 32 also may  IICL[tj-alizc and nansport a%\ a~ any
acidic strippin- solution that remains in the braze  joint 16 to thereby
prevent the acidic strippill" SOIUti0ll from rcirioNing additional  braze
material IS or impeclin.- removal ofthe contaminants. In other examples,
additional steps ofrinsin.- and quenchin.- the aerospace  20 assembly 10
accompany the cleaning step. Rinsing the aerospace assembly 10 with  cold
\\atci- remo\es at least a portion Of the Cleaning SOILIFOll 32 and dissoked
contimination from the bra/e.joint 16 and cools the aerospace assembly 10.
Fi~'Llrc 4 illUstratcs one emimple of the acrospacc assembly 10 dUrin- a
second cleanin.- step. The aciospacc assembly 10 is exposed, such as by
immersion,  15 rinsing, spraying or Other inethod ot' exposure, to a second
cleaning SOILItion 48  Miilc insidc of a chamber 50 at a predetermined
second cleanin.- cinpcraturc,  Mlrillj~ the second Cleallin-"' Step, the
second cleariiii.- solution 48 removes the  i-cinainin.- First cleanin.-
SOILItiOn 32 and bypiodLICtS from the first clcanin- step as  \Nell as
contaminants that remain from the first cleaning step. ThUS, the second 30
clearnii.- step further cleans the SLH-ftlCeS On the aerospace asseinblv 10.
That is, the  second c1canin.- step further removes contamination Frain
CXpOSCd SLH-faces 36 and -6 38 and promotes formation of a qUality braze
joint between the first member 12 and  second member 14 ill a SUbseqLACIII i
ebra/ing process. In one example, the second cleaning step occurs in the
chamber 50 at a  predetermined second clearrin.- temperature of between
approximately roorn  5 temperatUl-C (60T) and Up to 212T. At the
predetermined second cleaning tempuatUre. the second cleanin.- SOlUtion
dissokes the contaminants, thereby  remo% ing the contLiminants from the
braze joint 16. In some examples, a selected  second cleaning tcniperatUre
in the piedetermined second cleaning terriperatUre  



ran.ge corresponds to a cleanino eXPOSUre time of the aerospace assembly 10
to the 10 second cleanin.- SOILItion 48. That is, a selected second
cleanin.- tcniperatUre near  ambient ioom teillpetature may reqUiie several
IIOLII-S to Clean the bra/.ejoilit 16 and  a selected c1canim, eXPOSUre
tcinperatUre neal-212"T may reqLlIlC several 1111111.1tes oi  eNell seconds
to clean the braze Joint 16. In one example, the selected second  cleaning
tempetature is between 60T and 90"F and the second cleanin" expOSL[re 15
firric is between three and fi\e millUteS to remo%e additional contamination
from the  bra/c joint 16 SLICII that a qUalit\ brazejoint is formed bemccil
the first illelliblor 12  and thesecond member 14 in a SLIbSe(f,lentrebta/mL
process. One example second cleanin- SOILItion 48 inClUdes all acid solution
havill(.4 a  combination ofnitric acid, hydrot'lUoric acid, and %~ater.
HoNN!c\er, in othercxamples  20 the second cleanin.- solution 48 ilICILldcs
a sinulc type of' acid, other acids, and/or 1110dii'vin- chernicals.
PreferjbIv. the second cleannILI solution 48 includes betN~ccn  28\ol"~, and
50\oP/u of nitric acid, between 1.5\oll~~ Ia~d ~.I,,or-~O of hvdroflUOl-iC
acid, and the balarice water. The hych-OHLIoric acid is added to the second
cleaning  SOILItiOn 48 as recei%ed from a supplier and is nominally beoveell
abOLIt a 49'V() and 25 701~) concentration, limAever, other concentrations
may be obtained and the allIOLIllt  of hydrofluoric acid in the second
clearim.- SOILItiOn may be l-ccalCLIlatcd  accordingly. The combination of
several different acids may provide the betiefit of  dissokin- and removing
most ofthe remainim, contamination in the brazcjoint 16  and/ordissok imi
and removim, a \ariet\ of't\l)e.s ofcontarnination ill the brazcjoint )0 16.
In one example, the second cleallill.') SOILition 48 IllClUdcs abOUI
40vol'/o of nitric  acid, between abOLIt 2.0\ol'~,, j~:d hydroflUOriC acid,
and the balance water. - 7 Another exemplary second cleaning solution 48 for
removing remaining  cleaning solution 32 and byproducts from the first
cleaning step as well as  contaminants that remain from the first cleaning
step includes ferric chloride. The  second cleaning solution 48 is prepared
according to a bulk recipe per 100 gallons of 5 second cleaning solution 48.
The bulk recipe includes up to 2.5 gallons ofnitric acid,  



up to 83 gallons of hydrofluoric acid, between 130 pounds and 140 pounds of
anhvdrous ferric chloride, and the balance water. In other examples,
additional steps of rinsing and drying the aerospace  assembly 10
accompanies the second cleaning step. Rinsing the aerospace assembly  10 10
with water removes at least a portion of the second cleaning solution 48 and
dissolved contamination from the braze joint 16. Drying includes spraying
the  aerospace assembly 10 with compressed air to remove at least some
remaining rinse  water. The aerospace assembly 10 can be further dried in an
air-dry process to ready  the aerospace assembly 10 for a next step. 15
Figurc 5 illustrates one example of the aerospace assembly 10 during a
rebrazing step. In the rebrazing step, a second braze material 60 is
positioned  adjacent to the braze joint 10. The second braze material 60
includes a composition  that is essentially equal to the composition of the
braze material 18, however, the  second braze material 60 can alternatively
include a composition that is different 20 than the braze material 18. The
aerospace assembly 10, braze joint 16, and second  braze material 60 are
heated to a brazing temperature to liquefy the second braze  material and
move the second braze material 60 into the void 22 that was previously
formed by the removal of the unsuitable portion 20, as illustrated in Figure
6. The  aerospace assembly 10 is then cooled to solidify the second braze
material 60 and 25 form a new braze joint 62 that includes the braze
material 18 and second braze  material 60. The braze material 18 and second
braze material 60 join the first  member 12 and second member 14. In one
example, the second braze material 60 wets surfaces 64 of the void  22,
flows into the void 22, and completely fills the void 22. The previous
cleaning  30 step and second cleaning step advantageously removed at least a
portion of the contaminants that may have otherwise inhibited the second
braze material 60 from  wetting the surface 64 and flowing into the void 22
to completely fill the void 22. -8 The resulting new braze joint 62 is
generally free of major unsuitable portions, such  



as macrovoids. Alternatively, a metal layer 66 may be deposited between the
braze material  18 and the second braze material 60 prior to the rcbrazing
step, as illustrated in  5 Figure 7. The metal layer 60 further promotes
welting and flow of the second braze material 60 into the void 22 during the
rcbrazing step. An example metal layer 66  includes nickel and is deposited
by a known process, such as a plating process. It is  to be understood that
other metals layers deposited using other deposition processes  may also he
used. 10 The present invention therefore simplifies the repair of the
aerospace  assembly 10 by eliminating the need to completely disassemble the
First member 12  and second member 14 to laboriously chemically and
mechanically remove the  braze material 18 before the rcbrazing step. It
should he understood that although a particular component arrangement is  15
disclosed in the illustrated embodiments, other arrangements will benefit
from the  instant invention. Although particular step sequences are shown,
described, and claimed, it  should be understood that steps may be performed
in any order, separated or  combined unless otherwise indicated and will
still benefit from the present  20 invention. Although a preferred
embodiment of this invention has been disclosed, a  worker of ordinary skill
in this art would recognize that certain modifications would  cone within
the scope of this invention. For that reason, the following claims  should
be studied to determine the true scope and content of this invention. 25
CLAIMS A method of repairing a joint of an aerospace component comprising:
(a) removing a portion of a joining material front the joint; and (b)
cleaning a remaining portion of the joining material in the joint. 2. The
method of Claim I, wherein the joint is a braze joint. 



3. The method of Claim I, wherein the aerospace component is a stator  10
assembly having at least one airfoil vane and at ]cast one shroud, and the
joining  material is a nickel-based brave material. 4. The method of Claim
I, wherein the removing of step (a) includes removing  at least an
unsuitable portion of the joining, material. 15 5. The method of Claim 4,
including dissolving at least the unsuitable portion  with an acidic
stripping solution. 6. The method of Claim 5, including masking at least a
suitable portion of the  20 braze joint to prevent the suitable portion from
dissolving and leaving the unsuitable  portion unmasked. 7. The method of
Claim 1, wherein the remaining portion of the joining  material provides a
structural connection between at least two members of the joint. 25 8. The
method of Claim I, wherein step (b) includes cleaning at a temperature
between approximately 775F and 950F. 9. The method of Claim 8, wherein step
(b) includes cleaning at a temperature  30 of about 800F. _10_ I 0. The
method of Claim I, wherein step (b) includes removing contamination  from
the joint using a cleaning solution for a predetermined amount of time. 11.
The method of Claim 10, wherein the contamination includes a stripping  5
solution used in the removing of step (a). 12. The method of Claim 10,
wherein the predetermined amount of time is up to  2 hours. 10 13. The
method of Claim 12, wherein the predetermined amount of time is  between 5
and 10 minutes. 14. The method of Claim 10, wherein the contamination
includes an oxide and  



the removing includes dissolving the oxide. 15 15. The method of Claim 10,
including providing a molten salt bath that  comprises an alkali metal as
the cleaning solution. 16. The method of Claim 15, including providing a
molten salt bath that  20 comprises an alkali hydroxide as the cleaning
solution. 17. The method of Claim 10, including providing a molten salt bath
that  comprises an alkali nitrate as the cleaning solution. 25 18. The
method of Claim 10, including removing at least one of a byproduct of  the
cleaning solution or a contaminant from the aerospace joint using a second
cleaning solution. 19. The method of Claim 18, wherein the second cleaning
solution using step  30 occurs for a predetermined amount of time of up to 2
hours at a predetermined  temperature up to 212F. - I I  20. The method of
Claim 19, wherein the predetermined amount of time is  between 3 and 5
minutes. 21. The method of Claim 19, wherein the predetermined temperature
is between  5 60F and 90F. 22. The method of Claim 18, including providing
at least one type of acid in the  second cleaning solution and dissolving at
least one of the byproduct or the  contaminant. I0 23. The method of Claim
22, including providing nitric acid in the second  cleaning solution. 24.
The method of Claim 23, including providing about 28vo1% to 50vol%: of  15
nitric acid. 25. The method of Claim 24, including providing about 40vol% of
nitric acid. 



26. The method of Claim 22, including providing hydrofluoric acid in the
second  20 cleaning solution. 27. The method of Claim 26, including
providing about I.5vol"% to 5.1vol% of  hydrofluoric acid. 25 28. The method
of Claim 27, including providing about 2.0vol% to 3.0vol% of  hydrofluoric
acid. 29. The method of Claim 22. including providing between 28vo1"'o and
50vol%  of nitric acid. between I.5voi% and 5.1vol%) of hydrofluoric acid,
and water as the  30 second cleaning solution. - 12_ 30. The method of Claim
22, including providing per 100 gallons of the second  cleaning solution, up
to 2.5 gallons of nitric acid, up to 83 gallons of hydrochloric  acid,
between about 130 and 140 pounds of anhydrous ferric chloride, and the
balance water. 31. The method of Claim I, including depositing a second
joining material in the  joint and heating the second joining material to
move the second joining material  into a void left from removing the portion
of the joining material in step (a). 10 32. The method of Claim I, including
depositing a metal layer over the  remaining joining material. 33. A method
ofjoining members comprising: depositing First and second braze materials
between at least two members in  15 respective first and second brazing
processes: and forming a braze joint between the at least two members using
the first and  second braze materials. 34. The method of Claim 33, including
performing one of the first and second  20 brazing processes after use of
the at ]cast two members. 35. The method of Claim 33, including forming the
braze joint essentially  entirely from the first braze material,
subsequently removing a portion of the first  braze material, and depositing
the second braze material in a void left by the  



25 removed portion of first braze material. 36. The method of Claim 33),
including depositing a metal layer between the first  and second braze
materials. 30 37. The method of Claim 33, including providing first and
second braze  materials with chemical compositions that are about equal to
each other. -13 38. The method of Claim 33, wherein the two members are
aerospace members. 39. fhe method of Claim 38, wherein the aerospace members
are an airfoil vane  and a shroud of a gas turbine engine. 40. The method of
Claim 33, wherein the first brazing process occurs during  original
manufacture and the second brazing process occurs during a repair. 41. A
method of repairing an article having a braze joint, comprising the steps
10 of: removing an unsuitable section of said braze joint; and brazing said
article to replace said unsuitable section with a suitable section;  wherein
said unsuitable section is less than all of said braze joint. 15 42. The
assembly of Claim 41, including selectively removing the unsuitable  section
of the braze joint without removing any other section of the braze joint.
43. The assembly of Claim 42, including masking the other section to prevent
removal of the other section. 20 44. The assembly of Claim 43, wherein the
other section includes at least one of  a second braze joint or a braze
joint portion that does not include an unsuitable  section. 25 45. The
assembly of Claim 41, wherein the braze joint maintains a structural
connection after the unsuitable section is removed. 46. An aerospace
assembly comprising:  a first aerospace member; and a second aerospace
member connected to said first aerospace member at a  



joint, said joint including a first braze material from a first brazing
process and a  5 second braze material from a second brazing process. 47.
The assembly of Claim 46, wherein said first brazing process and said
second brazing process occur separately at different times. 10 48. The
assembly of Claim 47, wherein one of said first brazing process or said
second brazing process occurs after said first aerospace member and said
second  aerospace member are installed in a gas turbine engine. 49. The
assembly of Claim 46, comprising a metal layer between said First  15
brazing material and said second brazing material. 50. The assembly of Claim
49, wherein said metal layer comprises nickel. 51. The assembly of Claim 46,
wherein said first brazing material and said  20 second braze material have
different compositions. 52. The assembly of Clain 46, wherein said fast
aerospace member comprises  an airfoil vane and said second aerospace member
comprises a shroud. 25 53. The assembly of Claim 46, wherein the first
brazing process occurs during  original manufacture and the second brazing
process occurs during a repair. - 15  




