
POLISHING ASSEMBLY ANDMETHOD FOR POLISHING BACKGROUND Wool]This
disclosure relates generally to polishing a component and, more
particularly, to protecting selected areas of a component during
polishing. [0002]Many components are polished, including used
components and newly-manufactured components. As an example, used gas
turbine engine airfoils are often polished to restore their
aerodynamic efficiency. Polishing the components enhance their
performance within the gas turbine engine.Polishing operations may
include hand or machine blending, tumbling, or vibratory polishing.
100031Material is removed from components during polishing.Removing
material from some areas of components is undesirable.For example,
excessive removal of materialfrom an airfoil leading edge or an
airfoil trailing edge may render the component unsuitable for further
use. SUMMARY 100041A method of component polishing according to an
exemplary aspect of the present disclosure includes, among other
things, polishing a component and protecting portions of the
component during the polishing using a barrier spaced from the
component. The barrier is configured to move together with the
component during the polishing. WoolIn a further non-limiting
embodiment of the foregoing method of 



component polishing, the method may include holding the component
within a fixture.A position of the component relative to the fixture
is selectively adjustable.  M061In a further non-limiting embodiment
of either of the foregoing methods of component polishing, the method
may include adjusting the position of the component within the
fixture to one of a plurality of possible fixed positions to change
how the media interfaces with the component. WonIn a further
non-limiting embodiment of any of the foregoing methods of component
polishing, the polishing may comprise vibratory polishing the
component using a media. [0008]In a further non-limiting embodiment
of any of the foregoing methods of component polishing, the barrier
may be spaced from the component a distance that is less than a
thickness of a media used in the polishing. 100091In a further
non-limiting embodiment of any of the foregoing methods of component
polishing, the method may include holding the component and at least
one other component within a fixture. DMIn a further non-limiting
embodiment of any of the foregoing methods of component polishing,
the method may include holding first ends of the component and the
barrier within a first platform, and holding opposing second ends of
the component and the barrier within a second platform. 



[0on]A base structure of a polishing assembly according to an
exemplary aspect of the present disclosure includes, among other
things, a platform configured to engage a component, and a barrier
extending from the platform. The barrier is spaced from the component
when the platform engages the component. The barrier is configured to
move together with the component during a polishing process.
[0012]In a further non-limiting embodiment of the foregoing base
structure, the platformmay be held within a fixture, and the
rotational position of the platform relative to the fixture may be
selected from one of a plurality of fixed positions. loon]In a
further non-limiting embodiment of either of the foregoing base
structures, the polishing process may be a vibratory polishing
process. [00141In a further non-limiting embodiment of any of the
foregoing base structures, the platform and at least one other
platformmay be held within a support. 10015]In a further non-limiting
embodiment of any of the foregoing base structures the platform may
be held within a recessed area of the support, and each of the at
least one other platforms may be held within another recessed area of
the support. [0016]In a further non-limiting embodiment of any of the
foregoing base 



structures, a pin associated with each platformmay be received within
an aperture to fix a rotational position of the platform relative to
the support.              In a further non-limiting embodiment of any
of the foregoing base structures, the pin may extend from the
associated platform and the support establishes the aperture. fools]A
polished componentaccording to an exemplary aspect of the present
disclosure includes, among other things,a component having first
surfaces and second surfaces.The first surfaces were directly
contacted by media during a polishing.A barrier was spaced from the
second surfaces to limit contact between the media and the second
surfaces during the polishing.  [0019]In a further non-limiting
embodiment of the foregoing polished component, the component is a
turbomachine component. [0020]In a further non-limiting embodiment of
either of the foregoing polished components, the first surfaces were
directly contacted by media during a vibratory polishing. [0021]In a
further non-limiting embodiment of any of the foregoing polished
components, the component may be an airfoil. 10022]In a further
non-limiting embodiment of any of the foregoing polished 



components, the component may be an integrally bladed rotor.
DESCRIPTION OF THE FIGURES [0023]The various features and advantages
of the disclosed examples will become apparent to those skilled in
the art from the detailed description. The figures that accompany the
detailed description can be briefly described as follows:
[0024]Figure 1 shows a perspective view of an example polishing
assembly with components installed. 10025]Figure 2 shows the
polishing assembly of Figure 1 with components removed. [00261Figure
3 shows a partially disassembled polishing assembly of Figure 1.
[0027]Figure 4 shows a base structureassembly for use with the
polishing assembly of Figure 1. 



[0028]Figure 5 shows an exploded view of the base structureassembly
of Figure 3. [0029]Figure 6shows a close-up view of a portion of the
polishing assembly of Figure 1 and an end view of the base structure
of Figure 4. [0030]Figure 7shows a top view of a portion of the
polishing assembly of Figure 1with a base structure of Figure 4.
[0031]Figure 8 shows the polishing assembly of Figure 2 within a
vibratory polisher. [0032]Figure 9 shows a media suitable for use
within the Figure 8 vibratory polisher. [0033]Figure 10 shows a
schematic section view of a component held within 



the polishing assembly and disposed within the media of Figure 9.
100341Figure 11 shows a partially assembled view of another example
polishing assembly. [0035]Figure 12 shows an example component
polishing method. DETAILED DESCRIPTION [0036]Referring Figures 1-3,
an example polishing assembly60 holds components 64 of a gas turbine
engine during a polishing operatioran this example, the components 64
are blades from a high pressure compressor of the gas turbine
engine.The polishing assembly holds other types of components in
other examples, such as an integrally bladed rotor of the gas turbine
engine.  [00371During operation of the gas turbine engine, the
components 64 are eroded and worn.The components 64 are periodically
removed from the gas turbine engine and polished to improve the
performance of the components 64 after they are reinstalled into the
gas turbine engine.During the polishing, the component may be
considered a workpiece. Vibratory polishing is one technique used to
polish workpieces.Other polishing techniques are used in other
examples. [00381The polishing assembly 60 holds some of the
components 64 during the polishing. The example polishing assembly
60protects portions of the components 64 during the polishing to
limit material removal from some areas of the components 64. 



[00391The polishing assembly 60 includes a first support 68 and a
second support 72.The first support 68 connects to the second support
72 with threaded rods 76.The first support 68 includes recessed areas
78.The second support 72 includes recessed areas 80 corresponding to
the recessed areas 78 in the first support 68.When the first and
second supports 68 and 72 are connected, the recessed areas 78 are
opposed to the corresponding recessed areas 80. 100401The recessed
areas 78 and the recessed areas 80eachreceive opposing ends of a base
structure 84.The base structure 84 is the portion of the polishing
assembly 60 that interfaces directly with the components 64.In this
example, the polishing assembly60 includes four base structures
84.Each base structure 84 holds a single one of the components
64.Thus, the polishing assembly 60 holds four components 64.
100411Referring now to Figures 4-7 with continuing reference to
Figures 1-3, the example base structure 84 includes a first platform
88 and a second platform 92.The first platform 88 has an opening 96
that receives a radially outer end of the component  64.The second
platform 92 includes an opening 100 that receives a radially inner
end of the component 64. [00421A first barrier 104 and a second
barrier 108 extend from the first platform 88 to the secondplatform
92.The barriers 104 and108 are held within the platforms 88 and 92
such that the barriers 104 and 108 are spaced from a leading edge and
a trailing edge of the component 64, respectively.The barriers 104
and 108 move together with the component 64 during polishing.
[0043]To prepare the component 64 for polishing, the component 64 and
the 



barriers 104 and 108 are placed within the first and second platforms
88 and 92. The second platform 92 of the base structure 84 (which is
now holding the component 64) is then placed within one of the
recessed areas 80 of the second support 72.The first support 68 is
then positioned over the threaded rods 76 as the first platform 88 of
the base structure 84 is received within one of the recessed areas
78.Nuts 94 are then rotated about the threaded rods 76 to move the
first support 68 and the second support 72 toward each other.Although
nuts 94 and threaded rods 76 are shown, other examples may utilize
other structures to hold the relative positions of the first and
second supports 68 and 72, such as, for example, clamps, latches,
etc. [0044]The base structure 84 is essentially clamped between the
first and second supports 68 and support 72, which limits movement of
the base structure 84 along an axis Ai relative to the first and
second supports 68 and 72. The first support 68 contacts the walls of
the recessed area 78 to limit movement of the base structure 84
radially away from the axis Ai. The second support 72 contacts the
walls of the recessed area 80 to limit movement of the base structure
84 radially away from the axis Ai. Holding the position of the first
support 68 and the second support 72 thus holds the base structure
84.  [0045]In this example The first platform 88 and the second
platform 92 are made from a rubber material.Rubber beneficially holds
the component 64 with relatively little risk of damaging the
component 64. Also, no mechanical fasteners are used to secure the
component 64 or the barriers 104 and 108 within the first platform 88
or the second platform 92.The areas of the components 64 that
directly receive the component 64 can be sized to securely grip and
hold the components 64 during polishing without additional mechanical
fasteners. The component 64 and the barriers 104 and 108 are held in
position due to the clamping of the first support 68 and the second
support 72.0ther examples may include some sort of mechanical
fastener utilized to secure the component 64 and the barriers 104 and
108. [0046]In this example, a pin 112 (Figure 6) extends from a
bottom surface 114 of the second platform 92. The pin 112 is received
within one of a plurality of apertures 116 when the second platform
92 is positioned within the recessed area 80.The apertures 116 are
circumferentially distributed about an axis Ai, which is aligned with
an axis A2 of the base structure 84when the pin 112 is received
within one of the apertures 116.The recessed area 80 is circular.
Contact between the pin 112 and the edges of the aperture 116
prevents the second platform 92, and thus the base structure 84, from
rotating within the recessed area 80 about the axes Al and A2.
[0047]The orientation of the component 64 (and the base structure 84)
relative to other portions of the polishing assembly 60 can be
controlled by selectively positioning the pin 112 in one of the
plurality of apertures 116.In so doing, an angle of the component 64
within the polishing assembly 60 can be selected. 100481In this
example, the component 64 has a chord C, and the chord C is held
within the polishing assembly 60 at an angle of about 45 degrees
relative to a 



radially aligned position.Other angles may be selected depending on
specific polishing  requirements. For example, an angle of about 90
degrees may be selected if exposing a pressure side 118 of the
component 64 is desired. [0049]Referring now to Figures 8-10 with
continuing reference to Figures 1-6, the polishing assembly 60
holding four of the components 64 is utilized, in this example, when
vibratory polishing the components 64. 100501During a polishing
process, the polishing assembly 60, together with the components 64,
is heldwithin a bin 124 of a vibratory polishing machine 128.The bin
124 is filled with polishing media 132.The vibratory polishing
machine 128 is then vibrated rapidly to move the polishing media 132
against select surfaces of the component 64. The polishing assembly
60 is submergedbeneath the polishing media 132 during some or all of
the polishing. [0051]In this example, the media 132 is a ceramic
material. The media 132 includes four distinct sizes.Other examples
may exclusively use media having a relatively consistent size.Other
examples may use other types of media. [0052]In this example, the
barriers 104 and 108 are spaced from the component 64 a distance di
and d2.The barriers 104 and 108 are positioned at the leading and
trailing edges of the component 64. The barriers are steel pins in
this example.The distances di and d2 are smaller than the
smallestdimensionsof each of the four sizes of the media 132.Thus,
none of the media 132 is unable to throughthe gaps gi and g2 between
the barriers 104 and 108 and the component 64. [0053]In other
examples, the distances di and d2 are smaller than some, but 



not all, of the four sizes of media 132. Thus, some, but not all, of
the four sizes of media 132 are able to move through the gaps gi and
g2.  [0054]Preventing media 132 from moving into the gaps gi and g2
prevents the media 132 from removing material from the leading edge
and the trailing edge of the component 64 during the polishing.Other
types of barriers may be positioned in other areas relative to the
component 64 depending on polishing requirements. [0055]After the
polishing, the component 64 is removed from the base structure 84.
The component 64 now includes first surfaces 134 that were directly
contacted by media 132 during a polishing operation and second
surfaces 138 that were not substantially contacted by media 132
during a polishing operation. The barriers 104 spaced from the second
surfaces 138 protect the second surfaces 138 and limit contact
between the media 132 and the second surfaces 138 during the
polishing [00561Referring to Figure 11, another example polishing
assembly 140 is configured to hold eight components 144.The polishing
assembly 140 may be positioned within another bin 148 of the
vibratory polishing machine 128 such that the components 144 and the
components 64 are polished at the same time. [0057)Referring to
Figure 12, an example component polishing method 200 according to
some example of this disclosure include a step 210 of polishing a
component. The method 200 also includes a step 220 of protecting
portions of the component during the polishing using a barrier spaced
from the component. The barrier is configured to move together with
the component during the polishing. [0058]Features of the disclosed
examples include a fixture assembly for polishing that enables
selective adjustment of the component within the fixture, and
particularly the angle of the component within the fixture.Another
feature of the disclosed examples includes barriers protecting areas
of the component without directly contacting the component. 



100591The preceding description is exemplary rather than limiting in
nature.Variations and modifications to the disclosed examples may
become apparent to those skilled in the art that do not necessarily
depart from the essence of this disclosure.Thus, the scope of legal
protection given to this disclosure can only be determined by
studying the following claims.  CLAIMS We claim:  1. Acomponent
polishing method, comprising: polishing a component; and
protecting portions of the component during the polishing using a
barrier spaced from the component, wherein the barrier is configured
to move together with the component during the polishing.  2. The
component polishing method of claim 1, including holding the
component within a fixture, wherein a position of the component
relative to the fixture is selectively adjustable.  3. The component
polishing method of claim 2, including adjusting the position of the
component within the fixture to one of a plurality of possible fixed
positions to change how the media interfaces with the component.  4.
The component polishing method of claim 1, wherein the polishing
comprises vibratory polishing the component using a media. 



5.The component finishing method of claim 4, wherein the barrier is
spaced from the component a distance that is less than a thickness of
a media used in the polishing. 6.The component finishing method of
claim 1, including holding the component and at least one other
component within a fixture.  7.The component finishing method of
claim 1 including holding first ends of the component and the barrier
within a first platform and holding opposing second ends of the
component and the barrier within a second platform. 8. A base
structureof a polishing assembly, comprising: aplatform configured to
engage a component; and      a barrier extending from the platform,
the barrier spaced from the component when the platform engages the
component, the barrier configured to move together with the component
during a polishing process. 9.The base structureof claim 8, wherein
the platform is held within a fixture, and the rotational position of
the platform relative to the fixture is selected from one of a
plurality of fixed positions. 10.The base structureof claim 8,
wherein the polishing process is a vibratory polishing process.  11.
The base structure of claim 8, wherein the platformand at least one
other platformare held within a support.  12. The base structure of
claim 11, wherein the platformis held within a recessed area of the
support,and each of the at least one other platforms is held within
another recessed area of the support.  13. The base structure of
claim 11, wherein a pin associated with each platformisreceived
within an aperture to fix a rotational position of the platform
relative to the support. 



14.The base structure of claim 13, wherein the pin extends from the
associated platform and the support establishes the aperture. 15.A
polished component, comprising:      a component having first
surfaces and second surfaces, wherein the first surfaces were
directly contacted by media during a polishing and a barrier was
spaced from the second surfaces to limit contact between the media
and the second surfaces during the polishing. 16.The polished
component of claim 15, wherein the component is a turbomachine
component.  17. The polished component of claim 15, wherein the first
surfaces were directly contacted by media during a vibratory
polishing.  18. The polished component of claim 15, wherein the
component is an airfoil.  19. The polished component of claim 15,
wherein the component is an integrally bladed rotor. 


