METHOD FOR MAKI NG A REPAI RED TURBI NE ENG NE STATI ONARY

VANE ASSEMBLY AND REPAI RED ASSEMBLY BACKGROUND OF THE
I NVENTI ON This invention relates to the repair of

tur bi ne engi ne conponents, and, nore particularly to
the repair of a damaged gas turbine engine stationary
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Reports of methods and apparatus for repair of turbine engine stationary vane
assemblies include U.S. Patents 4,305,697 — Cohen et al. (patented Dec. 15, 1981) and
5,758,416 — Reverman et al. (patented June 2, 1998). During the repair of such a
turbine vane assembly, it is important to maintain the relative positions of assembly
members such as the airfoils and the spaced-apart platforms between which the
airfoils are secured. In one type of such repair, the inner and outer platforms and the
airfoils first are disassembled for the repair and/or replacement of such individual
members. In that repair, re-assembly of new or repaired members o provide a
repaired assembly is similar to original manufacture of the vane assembly. It includes
joining of the ends of individual airfoils to the spaced-apart platforms, for example by

brazing or welding about airfoil end stubs, while all of such members are maintained



repaired assenbly is simlar to original manufacture

of the vane assenbly. It includes joining of the ends
of individual airfoils to the spaced-apart platfornms,
for exanple by brazing or welding about airfoil end
stubs, while all of such nenbers are maintained 1
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and second airfoil The, et hod
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juxtaposition. The second platform first segment is placed in the first recess of the
second platform second segment with the first and edge portions in juxtaposition.
Then the first and second vane assembly members are bonded about the first and

second edge portions to provide a repaired turbine engine stationary vane assembly.

In another form, the present invention provides a repaired turbine engine stationary

vane assembly including the members as described above. In such assembly, the first

- and second vane assembly members are bonded at the juxté‘p‘osed first and second

edge portions.



second edge portions to provide a repaired turbine
engi ne stationary vane assenbly. In another form the
present invention provides a repaired turbine engine
stationary vane assenbly including the nmenbers as
descri bed above. In such assenbly, the first and
second vane assenbly nenbers-are bonded at the
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for exanple "radially” away front, refer to relative
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' examp?e “axially forward” and “axially aft”, refer to relative positions or general
directions in respect to the engine axis; phrases using forms of the term
.“circumferential” refer to general circumferential position or direction generally about
the engine axis; and phrases using forms of the term “radial”, for example “radially
away from”, refer to relative radial position or direction generally from the engine

axis.

One current method for repairing a damaged gas turbine engine turbine stationary
nozzle or vane assembly, for example resulting from service operation, includes
disassembly of the inner and outer platforms from the at least one airfoil disposed

- between the pIatforms The perspective view of Figure 1 shows a typ1ca1 gas turbine

engine stationary vane or nozzle assembly generally at 10. Stationary vane assembly

10 includes a first or outer platform 12, second or inner platform 14 spaced apart from

first platform 12 and a plurality, in this embodiment two, airfoils 16 bonded between
platforms 12 and 14. . '



One current nethod for repairing a damaged gas turbine

engi ne turbine stationary nozzle or vane assenbly,
for exanple resulting fromservice operation, includes
di sassenbly of the inner and outer platfornms fromthe
at least one airfoil disposed between the platforns.
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while the four separate members are secured in relation to one another in accurate

design positions. Such a repaired article using prior art methods can include joint

construction not originally designed into the article.

One form of the present invention provides a method for making a repaired turbine
engine stationary vane assembly using fewer distinct members and therefore fewer
bonded joints, and lower repair time and cost. In addition, the present invention
..enables inclusion .of. integral, new,. replacement material including load - stop
protrusion 18. As a result, the repaired turbine engine vane assembly associated with

the present invention has enhanced load carrying structural stability.



and 14. After such disassenbly, any damaged nenber is

replaced wwth a new or repaired nenber and the

article is reassenbled for use. In this prior art

exanple, at |east four separated bonding joints are
required, for exanple brazed or welded joints, while

the four separate nenbers are secured in relation to
Thapempentivesexplodad wmmfé igure Si shawp oximtiesissed Buednngetion with a

d h
105 it 8 Bt teRrclh AR R [Fna8hE S ol By ot 28
add his€doad veeast@nbly enite isyhesatene@ilgat 3N provi des a
met hod for making a repaired turbine engine

stationary vane assenbl y using, fewer dist.inct manber?
aﬁfdvatnﬁ@ﬁ@n&hémmkﬁ BORBIY S j2b]eat!s? PorHan. B is exapaierall, of a

ﬁ‘rét &f&m 1 2 bBS At W AR at ﬁé&@t DiE LRt M‘%(@Hfs't QBfoil end 32
| es i'nclusio (0]

ena I nt egra hew., ., replacenent
wiidherided not mcle&sdnlygnd:ludxﬂa stub mnd @s airfoilsitenerid20 isFi igure 2. First

result, the repaLred turhine engi ane senbl
VeSS bl ¥ etich 26 £iR cpMBESSTA SRR RIpRIH AST Seent iyhaving a
fikR @gg rfléfﬂ 8¢ 0?5 §él’€&ééf s gﬁ&ﬁpéﬂabé Y Seghmdii 84 @@B(ﬁﬂ%& tWidairfoil

expl oded view of Figure 3 shows menbers used in
16 @h ne:ccondnamﬁnﬂ Itmé 38dennh elsotrised potaensssarily metudors. stpb end as
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N F L R I TR ATER W R
ardd8dRRY 98 L84y from airfoils 16. During engine operation, aerodynamic loading
is on airfoils 16, and must be transferred through load stop protrusion 18 to engine
structure supporting turbine vane assembly 10. By including load stop protrusion 18
on first assembly member 28 according to a form of the present imvention, an
‘additional repair joint is avoided, and the aerodynamic load does not pass through a
repair joint that can have a construction not originally designed into turbine vane
assembly 10. Load stop protrusion 18 has a protrusion edge portion 46 of a second
‘peripheral shape. In that embodiment, second vane éssqmbly member 30 includes a
second recess 48 having a second recess edge portion 50 substantially of the second
peripheral shape. Second recess 48 is of a size sufficient to receive therein load stop
protrusion 18 to enable protrusion edge portion 46 and second recess edge portion 50

to be in juxtaposition when protrusion 18 is in second recess 48.
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peri pheral shape of first edge portion 36. First

recess 42 is of a size sufficient to receive therein
second platformfirst segnent 34 to enable first edge
portion 36 and second edge portion 44 to be in
j uxtaposition when segnent 34 is in first recess 42.
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The present invention has been described in connection with specific embodiments,
structures, and methods. However, it will be understood that they are intended to be
typical and representative of rather than in any way limiting on the scope of the
present invention. Those skilled in the various arts involved, for example relating to
turbine englnes and their de31gn, constructmn and repair, will understand that the
invention is capable of variations and modifications without departmg from the scope

of the appended claims.



joints, according to forns of the present invention,

provides an article easier to produce and

structurally nore stable and conplete through its | oad

carrying portions. In one formof the nmethod of the

present invention, second platformfirst segnent 34

of first vane assenbly nenber 28 is placed in first
CLrﬁﬁgss 42 of second vane assenbly nenber 30 with

é t and second edge portions 36 and 44 in

juxtaposition. Then the first and second vane
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the first and second edge portions to provide a repaired turbine engine vane assembly.
2. The method of claim 1 in which:

the first vane assembly member includes a plurality of airfoils bonded with the

first platform; and,

the second platform first segment is bonded with the plurality of airfoils at the
second airfoil ends and mcludes matetial of the second platform between the plurahty of
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providing a first vane assenbly menber conprising at

| east a portion of first platformbonded with the
airfoil at the first airfoil end, and a second
platformfirst segnment having a first edge portion of
a first selected peripheral shape bonded with the
airfoil at the second airfoil end; providing a second
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reofS S ool UPnp S ARG BR doRblErhCpdod By e sDlent
recéine tiafeih hiee radoes p@tradion 6 enablothiecprotrisgors edgenpbriion and the
platform first segment and.the second pl atform second
secQpefiseise e@mtog’gfmhﬁtapﬁ%ﬂ%cond pl at f orm
placing the second platform first segment of the first vane assembly member in
the first recess of the second platform second segment of the second vane assembly

member with the first and second edge portions in juxtaposition and the protrusion edge

portion and the second recess edge portion (50) in juxtaposition; and then,

bonding the first vane assembly member and the second vane assembly member
about the first and second edge portions and about the protrusion edge portion and second

recess edge portion to provide a repaired turbine engine vane assembly.

6. A repaired turbine engine stationary vane assembly comprising a first platform,
a second platform radially spaced apart from the first platform, and at least one airfoil
therebetween, the airfoil including a first airfoil end and a second airfoil end spaced-apart

from the first airfoil end, comprising:




5. The nethod of any one of the preceding clains in

whi ch: the second platformfirst segnent includes a

| oad stop protrusion extending circunferentially

al ong the second platformfirst segment and radially
away fromthe at |east one airfoil, the |load stop
protrusion having a protrusion edge portion of a

second sel ected peripheral shap? t he seco g P%m
sedodt g AssAmbly, flenbes comTisig i ?aébéé’gﬂwaxﬂ ﬁ 1st platform

bondéd Wifg thé %Pfé%ﬁ cﬁlg A rRP L MR SR Sh AL 3hd ¥ REorddSlatform first

second peri pheral shape and of a size sufficient to
segmewtebonded h’ethethq ditfeil |abdbe secopd wirdail grd. dthe tsecand apjpigorpm Arst
t S e, portion d the second recess edge
56%’%8‘% cg?\dl?%a ed ejpﬁiti g‘p%@?tl on; placing the second
platformfirst segnent of the f| rst vane assenbly
e rbecoidnvant lesehibl s iemberessnpisingve seeud plitipimséaondsegment
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juxtaposition and the protrusion edge portion and the
se Qﬂmstcﬁxﬁizﬁ&iﬁmﬁd@eommeginem t(eﬁ(g)lod:aned mxh@ﬁms tecess rwithathel first

t hen, ndi ng vane a r .an he
edgga%lﬂao télﬁée%g@ %ﬁﬁ%&menaﬁ Nﬁ‘& &%EP‘%‘O“ of the
seccﬁﬁﬁnﬁ?fgrﬁqg&nﬁ U ® &ﬂﬂ)r@@ﬁiétseédﬁﬁ Rﬁ'ﬁhﬁ usi 0 n edge

and second recess edge portlon to provide a
repalred turbine engi ne vane assenbly. 6. A repaired
t urfbiThe vanaassenbly af clawne {0 Whise assenbly conprising a
flrst platforn1 a second platformradially

t f
?s? a\faﬁe s btlyh SndniHep lindhdl f0 F)mraiig? bradirfb@Pahd ML first

tmeen the airfol uding a first
Iﬂmﬁnnimmi end and a second airfoil end spaced-apart
fromthe first airfoil end, conprising: 8 a first vane

as [ S] :
e e e
seccﬂﬂ aﬁﬂﬁﬁl drids ahd Richided material cfrlk @c&&i}p{lmﬂorpi bEtM@Bml‘femhgahty of
segnment bonded with the airfoil at the second airfoil

'alrf%‘ﬁd the second platformfirst segnent including a
first edge portion; and, a second vane assenbly nenber

CORPI Tigd Mhe ShsSRHI @f Blagth 6067 e Gl he gl nilatform is a radially
outer platform of the vane assembly, and the second platform is a radially inner platform

of the vane assembly.

9. The vane assembly of claims 6 to 8 in which the second platform first segment

and the second platform second segment together define the second platform.
10. The vane assembly of claims 6 to 9 in which:

the first vane assembly member includes a load stop protrusion extending

- circumferentially along the second platform first segment and radially. away. from the at

least one airfoil, the load stop protrusion having a protrusion edge portion;



including therein a first recess having a second edge

portion; the second platform second segnent being
| ocated in the first recess with the first edge
portion of the second platformfirst segnent bonded
wi th second edge portion of the second platform
second segnent to conprise the second platform 7. The
van =Tp el : : :
oo BEARE ok Meechlflt, Bt sShERla, G wdcBls HPARE 4 gocond
rectdsedge pation;pl atform and, the second platformfirst
segnment is bonded with the plurality of airfoils at
t he ond airfoil.en nd, i ncl ) teri,al .he
oo 350 i Bl BRe b B 578 o Bl
porfibe of the dira yaedsbembdf nehbenbdnded withisecontiir&ksst ddge pomish of the
platfarmis radially outer platformof the vane
See @ﬁ%‘?‘}}‘, Se&‘h"glsteﬁ@e%tecond platformis a radially inner
platform of the vane assenbly. 9. The vane assenbly
of clains 6 to 8 in which the second platformfirst
segnment and the second platform second segnent
t oget her define the second platform 10. The vane
assenbly of clains 6 to 9 in which: the first vane
assenbly nenber includes a | oad stop protrusion
extending circunferentially along the=second platform
first segnment and radially. away fromthe at | east
one airfoil, the load stop protrusion having a
protrusion edge portion; 9 the second vane assenbly
menber includes a second recess having a second
recess edge portion; the load stop protrusion is
| ocated in the second recess with the protrusion edge
portion of the first vane assenbly nenber bonded wth
second recess edge portion of the second platform
second segnent. 10
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