Repair of a Coating on a Turbine Conponent Field of
the I nvention [00011 This invention relates generally
to the repair of turbine conmponents for a gas turbine
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[0004] The turbine of the gas turbine engine is generally an axially extending
assembly of a plurality of turbine modules mounted to a shaft. Each turbine module
may include one or more turbine stages. Each turbine stage includes a row of

stationary airfoils, referred to as the stator vanes, and a row of airfoils, referred to as
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a furnace or oven were large enough to accommodate an entire turbine module, the
whole surface of the turbine module exclusive of the stripped area to which the new
coating has been applied would need to be masked to reduce the risk of

contamination of the undamaged surface during the heat treatment process.



coati ng has been applied would need to be nmasked to
reduce the risk of contam nation of the undanaged
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include the further step of masking an area surrounding the blended area prior to the
step of directly heating the blended area to which the touch-up coating material has
been applied with a hot gas plasma. In an embodiment, the component may
comprise a turbine stator vane and the touch-up coating material may comprise an

aluminide coating material.



been applied with a hot gas plasma. In an enbodi nent,
t he conponent nay conprise a turbine stator vane and
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[0013] FIG. 1 is a schematic view of a longitudinal section of an exemplary
embodiment of a turbofan gas turbine engine;

[0014] FIG. 2 is a perspective view of an exemplary turbine vane having an
area of damaged coating;

[0015] FIG. 3 is a perspective view of the turbine vane of FIG. 2 having a

blended area surrounding the area of damaged coating;



enbodi nent of a turbofan gas turbine engine; [0014]
FIG 2 is a perspective view of an exenplary turbine
vane having an area of damaged coating; [0015] FIG 3
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st a%z? {urlxgg %odule in a gas turbine engine disclosed herein will be described in
reference to the repair of an area of damaged coating on a turbine stator vane.
Referring now to FIGs. 2-4, there is depicted a segment of a turbine stator assembly
20 of the low pressure turbine 110. The turbine stator assembly 20 includes a
plurality of stator vanes 22 disposed at circumferentially spaced intervals about and
extending radially between a radially inboard rim 24 and a radially outboard rim 26
circumscribing the radially inboard rim 24, Each of the stator vanes 22 is formed of

a base metal coated with a layer of protective coating, such as an aluminide coating.
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30 and 40 with a gas plasma jet 60, as illustrated in FIG. 5. The inert gas plasma jet
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structures. [0030] The term nol ogy used herein is for
t he purpose of description, not I|imtation. Specific
structural and functional details disclosed herein are
not to be interpreted as limting, but nerely as
basiyg ¢1#m:t €aching one skilled in the art to enploy
the present invention. Wiile the present invention has
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1. Anethod for repairing an area of damaged coating
on a conponefhe m@tﬁo@asﬁ’é&@:ﬂﬂ?clﬁﬁﬁpphﬁthé&oﬁl H&n hg gbl’(])ii
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co@4swg. surr oundi ng the ar ea of damaged coati ng,
appl ying a touch-up coating material to the bl ended
area; and directly heating the blended area to which
t he t ouéh- upllsoatthedpsmedtited iiradlaimaJSthneieltheampldf ﬁdedl\liythbatﬁlg
ho t hod .as re in c m.
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oG] bRt Pap LIS oGRS eED Shs e botohen
ga$0ntp1|l]a$ﬂhsma3gunThe nmethod as recited in claiml
wherein the step of directly heating

4, The method as recited in claim 3 wherein the step of heating the
blended area to which the touch-up coating material has been applied with a hot gas
plasma stream generated by a hand-controlled plasma gun comprises the step of
heating the blended area to which the touch-up coating material has been applied
with a hot gas plasma stream generated by a hand-controlled microplasma coating

spray gun having a gas nozzle and a powder coating injector, the powder coating

injector being deactivating during the heating step.

6. The method as recited in claim 1 wherein the step of blending the

area of damaged coating with an area of coating surrounding the area of damaged
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the bl ended area to which the touch-up coating

mat eri al has been applied wwth a hot gas plasm
conprises the step of heating the blended area to

whi ch the touch-up coating naterial has been applied
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the step of abrading said grit-blasted wth
abrigeihyey Walngrmateigal torthe blgpdddaeraas recited in claim1
wherein the step of applying a touch-up coating
material to the bl ended area conprises applying a
slurry ilfAcl udhtrgethphes reotedhn elpint barhimip thratorehi-gl contng he
bl t ited in claiml
V\hgir?%?lﬁal? ﬁ‘gﬁ‘?eg%“%@gg% C)Bl&ngﬁat&ﬁ guch up coating
material to the bl ended area conprises applying a tape
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coating material has been applied with a hot gas

pl asma tl? paktttilrglnle Xfal%l f];l]f e{J gaes 'flgl'gl?le engine, the turbine vane formed of a
base material having a diffusion coating of a coating material thereon including an
area of repaired coating, said furbine vane characterized in that the area of repaired
coating comprises a touch-up coating material applied to an area of damaged coating
and partially diffused into the base material by directly heat treating the applied

touch-up coating material with a hot gas plasma.
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appl i ed touch-up coating material into the base
material of the turbine conponent. 12. A turbine vane
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