
WEDGE REPAIR OF MECHANICALLY RETAINED VANES  BACKGROUND OF THE INVENTION (1)
Field of the Invention [0001] The present invention relates a method for
replacing  outer bases for vane assemblies with mechanically retained vanes
and a turbine engine component resulting from the method. (2) Prior Art
[0002] As shown in FIGS. 1 and 2, an outlet guide vane assembly  10 used in
gas turbine engines has an inner composite base 12  and an outer composite
base 14 that positions a composite vane  airfoil 16 during service. The
assembly is bolted to the inner  diameter of a cylindrical metal case (not
shown) by three bolts  extending thru the case and the outer base. The inner
base is  bonded to the vane airfoil and is inseparable without destroying
the inner base. The outer base to vane end interface  incorporates
mechanical retention where the vane end 18 is  flared and the vane cavity 20
in the outer base 14 pinches. The  vane airfoil is both bonded to and
mechanically retained by the  outer base. The result is that the vane 22
cannot fall through  the base 14 without material rupture of the base and/or
vane.  The metallic case (not shown) prevents movement of the flared  vane
end 18 in the outboard direction. [0003] The mechanical retention feature
prevents installation of  replacement outer base detail without complete
removal and  replacement of the inner base 12 because neither the inner
base, flared vane end 18 can fit through the pinched nor the ne e d vane
cavity 20. [0004] The outer base is the feature most prone to impact and  



flexural damage as a result of fan blade centrifuged objects and  fan case
flexure. Accordingly, there is a need for an improved 1 method for replacing
damaged outer bases for the mechanically  retained vane assemblies.  SUMMARY
OF THE INVENTION [0005] In accordance with the present invention, there is
provided a method for repairing or replacing a mechanically  retained vane.
The method broadly comprises the steps of forming  an cavity in a support
structure oversized sufficiently to  insert the flared end of a vane through
the oversized cavity; III installing wedges between the base and vane end
from the  opposite side of the outer base; pulling vane end and wedges to
rest against the oversized vane cavity, leaving sufficient space  for
application of bonding adhesive. [0006] Further, in accordance with the
present invention, there  is provided a turbine engine component comprising
a support  structure, a cavity within the support structure, at least one
airfoil surface having an end positioned within the cavity, and  means
positioned within the cavity for mechanically retaining  the end of the at
least one airfoil surface within the cavity.  [0007] Other details of the
wedge repair of mechanically  retained vanes, as well as other objects and
advantages  attendant thereto, are set forth in the following detailed
description and the accompanying drawings wherein like reference  numerals
depict like elements. BRIEF DESCRIPTION OF THE DRAWINGS [0008] FIG. 1 is a
perspective view of an outlet guide vane  



assembly used in a gas turbine engine; [0009] FIG. 2 is a sectional view of
a prior art mechanical  retention system for positioning airfoil surfaces of
a vane used  in the outlet guide vane of FIG. 1; and 2 [0010] FIG. 3 is a
sectional view of a mechanical retention  system for positioning airfoil
surfaces of a vane used in the  outlet guide vane of FIG. 1 in accordance
with the present  invention. DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)  [0011] Referring now to FIG. 3, there is shown a mechanical
retention system for positioning airfoil surfaces of a vane in a  turbine
engine component such as an outlet guide vane assembly.  [0012] The
mechanical retention system comprises an oversized  pinched cavity 50
machined or molded into a curved support  structure 52 of a turbine engine
component 10, such as the outer  composite base 14 of an outlet guide vane.
The cavity 50  preferably has side walls 54 and 56 which converge from the
outboard edge 58 of the support structure 52 to the inboard edge  60 of the
support structure 52. The cavity 50 is sized so that a  flared end 18 of a
vane airfoil 22 may be installed through the  pinched end of the cavity 50.
Mechanical retention in the  opposite direction may be maintained by a case
wall (not shown).  [0013] The end 18 of the vane 22 is located within the
oversized  cavity 50 so as to position the airfoil surfaces 62 and 64 of
the vane airfoil 22. The vane end 18 is flared so as to have a  first
cross-sectional dimension d1 adjacent the outboard edge 58  and a second
cross-sectional dimension d2 adjacent the inboard  



edge 60. The second dimension d2 is less than the first dimension  d1 and
there is a transition of thickness between the outboard  and inboard edges.
The oversized cavity 50 is provided with a  dimension D1 adjacent the outer
edge 58 and with a dimension D2  adjacent the inner edge 60. D1 is greater
than both D2 and dl. D2  is greater than d2. As a result, there is a space
66 between a  side wall 54 or 56 of the cavity 50 and a side wall 68 of the
flared end 18. 3 [0014] The vane end 18 is inserted through the inboard
opening  of the cavity (Dimension D2). In order to retain the end 18 in
place, a wedge detail 70 is inserted into the space 66. The  wedge detail 70
is installed from the large end of the cavity  50. The wedge detail 70 may
be contoured to occupy the space 66  which is the difference between the
oversize of the cavity 50  and the flared vane end 18. The wedge detail 70
preferably has  two side walls 72 and 74 which converge from the outer end
76 to  the inner end 78. In a preferred embodiment of the present
invention, the side walls 72 and 74 form a taper angle a in the  range of
3.0 degrees to 7.0 degrees to. allow adaptation of the  repair for any
tolerance variations in the vane end, or outer  base. The wedge detail 70
may be formed from any suitable  material known in the art, but in a
preferred embodiment, it is  fabricated from the same material as the outer
base. For  example, the wedge detail 70 may be formed from a non-metallic
material such as polyurethane, a high performance, glass fiber  reinforced
engineering composite molding compound such as the  material sold under the
trade name LYTEX, nylon, or a  



polyetherimide such as the material sold under the trade name  ULTEM. [0015]
In a preferred embodiment of the present invention, the  support structure
52, the wedge detail 70, and the vane end 18  are both mechanically and
adhesively secured. Any adhesive  compatible with the base, vane and wedge
materials known in the  art may be used to adhesively secure these elements
together.  [0016] In order to repair or replace an outer base in a turbine
engine component, the oversized cavity 50 is first machined or  formed in a
support structure 52 of the turbine engine component  10. The flared end 18
of a vane 22 is then positioned within the  oversized cavity 50. An adhesive
material in a suitable form may  be applied to the walls of the flared end
18 of the vane and to 4 the walls 54 and 56. The adhesive material may also
be applied  to the walls 72 and 74 of the wedge detail 70. Thereafter, the
wedge detail 70 is installed from the large end of the cavity  50. As a
result, the mechanical retention that was present in  the original turbine
engine component 10 is restored. Either the  support structure 52, the vane
end 18 or the wedge detail 70  must rupture for the vane end 18 to be pulled
through the base  52. [0017] One of the advantages of the present invention
is that  the mechanical retention is maintained, but complete disassembly
of the vane and inner bases is not required. This allows for  reduced
tooling and inspection requirements without degradation  of technical merit.
Additionally, for vane assemblies with more  than one vane airfoil, the
relative positioning of vanes is  



maintained by the inner base simplifying the assembly process  and reducing
the opportunity for incorrect positioning of the  vanes in the finished
assembly. [0018] While the retention system of the present invention has
been described as being used in connection with the positioning  of vanes in
an outlet guide vane, it should of airfoil surfaces be recognized that the
retention system could be used in other turbine engine components to
position surfaces of blades, vanes,  and other radial elements. 5 WHAT IS
CLAIMED IS: 1. A method for repairing or replacing a mechanically retained
vane comprises the steps of forming a pinched oversized cavity  in a support
structure, inserting a flared end of a vane in said  oversized cavity, and
inserting means for mechanically retaining  said flared end of said vane in
said oversized cavity with wedge  shaped details from the opposite side of
the support structure.  2. The method according to claim 1, wherein said
forming step  comprises forming a cavity having a larger dimension adjacent
an  outer edge of said support structure and a smaller dimension  adjacent
an inner edge of said support structure. 3. The method according to claim 2,
wherein said inserting step  comprises installing a wedge detail between a
wall of said  cavity and a wall of said flared end of said vane. 4. The
method according to claim 3, wherein said installing step  comprises
installing said wedge detail into an end of said  cavity having said larger
dimension. 5. The method of claim 1, further comprising applying an  



adhesive to walls of said cavity, walls of said flared end, and  walls of
said mechanical retention means so as to secure said  flared end of said
vane and said mechanical retention means to  said side walls of said cavity
and said support structure. 6. A turbine engine component comprising a
support structure, a  cavity within said support structure, an airfoil
surface having  a flared end positioned within said cavity, and means
positioned  6 within said cavity for mechanically retaining said end of said
at least one airfoil surface within said cavity. 7. The turbine engine
component of claim 6, wherein said support  structure has an outer edge and
an inner edge and said cavity  has a larger dimension adjacent said outer
edge and a smaller  dimension adjacent said inner edge and said cavity being
larger  than said flared end. 8. The turbine engine component of claim 6,
wherein said  mechanical retaining means comprises a wedge detail positioned
between a side wall of said cavity and a wall of said flared  end. 9. The
turbine engine component of claim 8, wherein said vane,  wedge and outer
base are formed from non-metallic materials.  10. The turbine engine
component of claim 8, wherein said wedge  detail is formed from a
non-metallic material selected from the  group consisting of polyurethane, a
high performance, glass  fiber reinforced engineering composite molding
compound, nylon,  and a polyetherimide material. 11. The turbine engine
component of claim 8, wherein said wedge  detail has an outer edge, an inner
edge, a first side wall  



connecting said outer edge and said inner edge, and a second  side wall
connecting said outer edge and said inner edge, and  said first and second
side walls forming a taper angle in the  range of from 3.0 to 7.0 degrees.
12. The turbine engine component of claim 8, further comprising  an adhesive
material for joining said wedge detail to said 7 flared end, for joining
said flared end to said support  structure, and for joining said wedge
detail to said support  structure. 13. The turbine engine component
according to claim 6, wherein  said component comprises an outlet guide
vane. 14. The turbine engine component according to claim 6, wherein  said
support structure comprises an outer base of an outlet  guide vane, said
outlet guide vane has an inner base, and said  vane extends between said
inner base and said outer base. 15. A wedge detail for use in replacing or
repairing turbine  engine components, said wedge detail being formed from a
non- metallic material and having a first side wall and a second side  wall
forming a taper angle in the range of from 3.0 to 7.0  degrees with respect
to said first side wall. 8 


