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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an electro-
chemical process for simultaneously stripping diverse
coatings from a metal substrate and, more particularly
to the removal of MCrAlY and aluminide coatings from
a base metal.

[0002] Elements of gas turbine engines are protected
from high oxidation and corrosion by coating the base
metals with a protective coating. Gas turbine engine
combustor float wall elements are protected from high
temperature oxidation and corrosion with two types of
coatings. The first coating is a coating of MCrAlY on the
inside surface of acombustor float wall and an aluminide
coating on the outside surface of the float wall. To date,
the repair sequence for such elements requires the re-
moval of coatings from the base metal. The current proc-
ess involves separate stripping techniques for the two
coatings. The MCrAlY coating is removed either by
soaking the parts in a high concentrated hot hydrochlo-
ric acid solution or by water jet blasting. The aluminide
coating is removed by stripping in nitric acid. These
processes are difficultto control, are hazardous, and ex-
tremely labor intensive.

[0003] Itis clearthat indeed remains for an approved
process for stripping diverse coatings from a metal sub-
strate.

[0004] It is therefore the primary object of the present
invention to provide such a process.

SUMMARY OF THE INVENTION

[0005] The process of the present invention allows for
the simultaneous removal of at least two diverse coat-
ings from the metal substrate. The metal substrate hav-
ing the at least two diverse coatings is immersed in an
electrolyte and then a potential is applied across the
electrolyte at a magnitude sufficient to dissolve the at
least two coatings and remove them form the metal sub-
strate. The process is particularly useful for removing
diverse coatings of M chrome aluminum yttrium MCrAlY
(where capital letter M is nickel and/or cobalt) and alu-
minide coatings from a metal substrate.

[0006] Further features of the present invention will
appear hereinbelow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] A detailed description of preferred embodi-
ments of the present invention follows, with reference to
the attached drawings, wherein:

Figures 1a, b and ¢ schematically illustrate a proc-
ess in accordance with the present invention and

Figure 2 illustrates an electrochemical record of the
electrochemical process for the simultaneous strip-
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ping of diverse coatings in accordance with the
present invention.

DETAILED DESCRIPTION

[0008] The present invention relates to an electro-
chemical process for simultaneously stripping diverse
coatings fromthe metal substrate and, more particularly,
to the removal of MCrAlY (where M is nickel and/or co-
balt) and aluminide coatings from a base metal.

[0009] In accordance with the present invention, the
base metal is typically any alloy suitable for use in high
temperature oxidation and corrosion environments.
Suitable base metal alloys include stainless steel alloys,
nickel base alloys cobalt base alloys and the like. The
base metal substrate is provided with diverse coatings.
In the particular high temperature oxidation and corro-
sion environments for which the base metals are em-
ployed, diverse coatings are often required. For exam-
ple, in the case of combustor float walls used in gas tur-
bine engines, the base metals are coated with a high
temperature resistant metal coating and an aluminide
coating. Typically, the inside surface of the metal sub-
strate is coated with MCrAlY (where M is nickel and/or
cobalt) the outside surface of the engine combustorfloat
wall is coated with an aluminide coating.

[0010] It has been found in accordance with the proc-
ess of the present invention that the diverse coatings on
the metal substrate can be simultaneously removed by
employing an electrochemical process for stripping the
diverse coatings from the metal substrate. The metal
substrate having at least two diverse coatings thereon
is immersed in an electrolyte and a potential is applied
across the electrolyte at sufficient magnitude to dissolve
and remove the two diverse coatings from the metal
substrate.

[0011] It has been found that a suitable electrolyte
comprises an acid solution. Suitable acid solutions in-
clude hydrochloric acid, nitric acid and sulfuric acid.
However, hydrochloric acid is preferred as it acts faster
than either nitric acid or sulfuric acid. The preferred elec-
trolyte comprises a 5 to 10 volume percent solution of
hydrochloric acid.

[0012] In accordance with a preferred embodiment of
the present invention, the electrolyte is agitated while
applying the potential. In addition, the process is pref-
erably carried out under ambient conditions. The poten-
tial applied in accordance with the present invention is
greater than +50 mV and up to about +150 mV volts ver-
sus an Ag/AgCl reference electrode.

[0013] As noted above, the base metal substrate in-
cludes any high temperature corrosion resistant alloy in-
cluding stainless steels, nickel base alloys, nickel and
cobalt based alloys, and the like.

[0014] Figure 1 schematically illustrates a process in
accordance with the presentinvention. As shown in Fig-
ure 1, a suitable vessel 10 is provided, and the diversely
coated metal substrate element 12 to be treated as po-
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sitioned therein. The element 12 is preferably positioned
between cathodes 14, 16 which may advantageously be
graphite cathodes or made of other materials with high
corrosion resistance to mineral acids, e.g. Hastelloy C-
22, and areference electrode 18 is positioned extending
into an electrolyte solution.

[0015] The element 12 may advantageously be sus-
pended in the solution contained within the vessel 10,
and structures used to suspend the element 12 should
be selected from a material which will not be affected by
the conditions in material within the vessel 10. For ex-
ample, in accordance with the present invention, titani-
um wire is particularly suitable for securing element 12
as desired.

[0016] As set forth above, it may be desirable to agi-
tate the electrolyte within the vessel 10 and this may be
accomplished, for example, by using any suitable mix-
ing or agitation devices would be readily known to a per-
son skilled in the art.

[0017] Itis to be understood that the invention is not
limited to the illustrations described and shown herein,
which are deemed to be merely illustrative of a preferred
embodiment of the invention, and which are susceptible
of modification of form, size, arrangement of parts and
details of operation. The invention rather is intended to
encompass all such modifications which are within its
scope as defined by the claims.

Claims

1. A process for the simultaneous removal of at least
two diverse coatings from a metal substrate com-
prising the steps of:

providing an element (12) comprising a metal
substrate having at least two diverse coatings
thereon;

immersing the element in an electrolyte; and
applying a potential across the electrolyte at a
magnitude whereinthe at least two coatings are
dissolved and removed from the metal sub-
strate.

2. Aprocess according to claim 1 wherein said elec-
trolyte comprises an acid solution.

3. Aprocess according to claim 2 wherein the acid so-
lution is selected from the group consisting of hy-
drochloric acid solution, nitric acid solution, sulfuric
acid solution and mixtures thereof.

4. Aprocess according to claim 2 wherein the acid so-
lution is a hydrochloric acid solution.

5. Aprocess according to claim 4 the electrolyte com-
prises 5 to 10 volume % solution of hydrochloric ac-
id.
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A process according to any preceding claim includ-
ing agitating the electrolyte while applying the po-
tential.

A process according to any preceding claim includ-
ing carrying out the process under ambient condi-
tions.

A process according to any preceding claim where-
in the metal substrate is coated with MCrAlY on one
surface (where M is selected from the group con-
sisting of Ni, Co, and mixtures thereof) and alumi-
nide on the other surface thereof.

A process according to any preceding claim where-
in the metal substrate is a metal alloy selected from
the group consisting of stainless steel alloys, nickel
alloys, cobalt alloys, and nickel-cobalt alloys.

A process according to any preceding claim where-
in the potential is greater than +50 mV and up to
about +150 mV volts versus a Ag/AgCl reference
electrode.
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