THE ELECTROCHEM CAL PROCESS FOR THE SI MULTANEQUS STRI PPI NG OF DI VERSE
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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 a combustor float
wall and an aluminide coating on the outside surface of the
float wall. To date, the repair sequence for such elements
requires the removal of coatings from the base metal. The
current process involves separate stripping technigues for the
two coatings. The MCrAlY coating is removed either by socaking
the parts in a high concentrated hot hydrochloric acid solution
or by water jet blasting. The aluminide coating is removed by
stripping in nitric acid. These processes are difficult to
contreol, are hazardous, and extremely labor intensive.

It is clear that indeed remains for an approved process for
stripping diverse ccoatings from a metal substrate.

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

Other objects and advantages will appear hereinbelow.

SUMMARY OF THE INVENTION
In accordance with the present invention, the foregoing
objects and advantages are readily obtained.
The process of the present invention allows for the

simultaneous removal of at least two diverse coatings from the
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In accordance with the present invention, the foregoing objects and

advant ages are readily obtai ned. The process of the present invention
allows for the simultaneous renoval of at |east two diverse coatings from
the 1 netal substrate. The netal substrate having the at |east two diverse
coatings is_imersed in an_electrqlyte and then a potential is applied
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BRIEF DESCRIPTION COF THE DRAWINGS

A detailed description of preferred embodiments of the
present invention follows, with reference to the attached
drawings, wherein:

Figures la, b and ¢ schematically illustrate a process in
accordance with the present invention and

Figure 2 illustrates an electrochemical record of the
electrochemical process for the simultaneous stripping of

diverse coatings in accordance with the present invention.

DETAILED DESCRIPTION

The present invention relates to an elctrochemical process
for simultaneously stripping diverse coatings from the metal
substrate and, more particularly, to the removal of MCrAalY
(where M is nickel and/or cobalt) and aluminide coatings from a
base metal.

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 corrosicon environments for which the base metals



(where Mis nickel and/or cobalt) and alum nide coatings froma base
metal. In accordance with the present invention, the base netal is
typically any alloy suitable for use in high tenperature oxidation and
corrosion environnments. Suitable base netal alloys include stainless steel
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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.

It has been found that a suitable electrolyte comprises an
acid solution. Suitable acid solutions include 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 electrolyte comprises a 5 to 10
volume percent solution of hydrochloric acid.

In accordance with a preferred embodiment of the present
invention, the electrolyte is agitated while applying the
potential. 1In addition, the process is preferably carried out
under ambient conditions. The potential applied in accordance
with the present invention is greater than +50 mV and up to
about +150 mV volts verses a Ag/BgCl reference electrode.

As noted above, the base metal substrate includes any high
temperature corrosion resistant alloy including stainless
steels, nickel base alloys, nickel and cobalt based alloys, and
the like.

Figure 1 schematically illustrates a process in accordance

with the present invention. As shown in Figure 1, a suitable
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acid, nitric acid and sulfuric acid. However, hydrochloric acid is
preferred as it acts faster than either nitric acid-or sulfuric acid. The
preferred electrolyte conprises a 5 to 10 vol une percent sol ution of
hydrochl oric acid. In accordance with a preferred enbodi nent of the present

invention, the_electrolyte i.s agi.tated while plyi t he otential, _In
additidﬁ?éfﬁg bﬁo&ésgrfﬁlg?gfe?gglg£8aP?V85583§ Céﬁgg? N&HR nFuQSEg?FFonS.
The potepthahrapp! tedpentaeseedansepohitichBa presenh.i nrpet edamkatgreat er
than +50 nmV and up to about +150 volts verses a Ag/ Agd reference
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invention. As shown in Figure 1, a suitable 3 vessel 1Q is prqyided, and
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, Y

cat hodes 1 ch may advant ageously be graphite cat hodes or made of
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suspend the el enent 12 should be selected froma material which wll not

be ef fewiddl bptthe esfgctednbyi sheacendatignehiin pRgerial within the
vessel 10. For example, in accordance with the present

invention, titanium wire is particularly suitable for securing
element 12 as desired.

As set forth above, it may be desirable to agitate the
electrolyte within the vessel 10 and this may be accomplished,
for example, by using any suitable mixing or agitation devices
would be readily known to a person skilled in the art.

It is to be understood that the invention is not limited to
the illustrations described and shown herein, which are deemed
to be merely illustrative of the best modes of carrying out 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 spirit and scope as defined by the claims.



vessel 10. For exanple, in accordance with the present invention, titanium
wire is particularly suitable for securing elenent 12 as desired. As set
forth above, it may be desirable to agitate the electrolyte within the
vessel 10 and this nmay be acconplished, for exanple, by using any suitable

m Xi ng ﬁﬁ%fg#%aﬁgﬂgmgﬁv'ggs woul d be readily known to a person skilled in

the art. e understood that the inventionis not limted to the
illustrations described and shown herein, which are deened to be nerely
illustrative of the best nodes of carrying out the invention, and which
are susceptible of nodification of for size, arrangenent of parts and
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such nodi fications which are within its spirit and scope as defined by the
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at least two diverse coatings froma netal substrate conprising the steps
of : providi ngrgvieiegesh edapehsi ogmprieiay asuhetsdt subaviageahaviegsattwo
di verse coatings thereon; inmrersing the elenent in an electrolyte; and
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| east two coatings are dlssolvea and renmoved from the nmetal substrate. 2.

A process ac I o] a| et gi D,Sgh g¢tral yLggqconpri ses an acid
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wherein the at least two coatings are dissolved and removed from

the metal substrate.

2. A process according to claim 1 wherein said

electrolyte comprises an acid solution.

3. A process according to claim 2 wherein the acid
solution is selected from the group consisting of hydrochloric
acid solution, nitric acid solution, sulfuric acid solution and

mixtures thereof.

4. A process according to claim 2 wherein the acid

solution is a hydrochloric acid solution.

5. A process according to claim 4 the electrolyte

comprises 5 to 10 volume % solution of hydrochloric acid.
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acid solution, nitric acid solution, sulfuric acid solution and m xtures ‘
thereof. 4. A process according to claim2 wherein the acid solution is a
hydrochl oric acid solution. 5. A process according to claim4 the

el ectrolyte conprises 5 to 10 vol une % sol uti on of hydrochloric acid. 5 6.

A process aC@Prdiﬂ??% c&%éi%}%o&ﬁ?hngBQcﬁgk&aﬁiEﬂc?ﬂﬁiﬁ%egﬁgﬁég?ﬁgmﬁhée

appl yi ng the poten rocess according to clarm
carrying, out_the_ process under_.anbient condjitions. 8. A process according
Co ol ar SR Eef PRET R R Ty 4 BHC kPR, eSPERERaTea i th Wor ALY on one
surface (where Mis selected fromthe group consisting of Ni, Co, and
m xtures thereof) and alum nide on the other surface thereof. 9. A process
according to claim1 wherein the metal substrate is a netal alloy selected
fromthe grolp cohsbsefagsofccerdinBess steem al LpgdudpngkerrayiagsOutobal t
al l oys, and nickel-cobalt alloys. 10. A process according to claim1
wher ei nthdeppotent i ahdersagbéaher cohdht+bsnV and up to about +150 nV volts
versus a Ag/AgCl reference electrode. 6
8. A process according to c¢laim 1 wherein the metal
substrate is coated with MCrAlY on one surface (where M is

selected from the group consisting of Ni, Co, and mixtures

thereof) and aluminide on the other surface therecf.

9. A process according to claim 1 wherein the metal
substrate is a metal alloy selected from the group consisting of
stainless steel alloys, nickel alloys, cobalt alloys, and

nickel-cobalt alloys.

10. A process according to claim 1 wherein the potential
is greater than +50 mV and up to about +150 mV volts versus a

Ag/AgCl reference electrode.



