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During the repair of high pressure turbine blades of gas turbine engines,
the coating or a portion of the coating must be removed in order to produce
a good weld repair. A common procedure for removing the coating is through
mechanical means. An example of this process is grit blasting. The major
process limitation of grit blast is that it is a line of sight process.
When grit blasting to remove coating some areas are shadowed due to part
geometry, while other areas suffer excess material removal. The second
process limitation is that grit blast is insensitive to coating thickness,
coating type, and base metal composition. Consequently, grit blast will
remove too much material from some areas, while not completely removing
coating from other areas. This is especially important considering that
most high pressure turbine blade hardware is extremely thin to start, so
any excess material removal can render a part scrap. Process control during
grit blast is also a problem. There are many consumable items that are
constantly changing and cause the process to change. Due to the process
limitations and process control issues, robotic and hand grit blast to
remove coating results in both scrap and rework. The scrap is found at
ultrasonic wall thickness inspection when blades measure under minimum.
Also, during welding thin wall conditions contribute to meltdown and base
metal cracking. Another method of coating removal is to chemically strip a
turbine part in an acid bath, such as nitric and phosphoric acid. However,
precise control of coating removal to avoid affecting the wall thickness of
the base material of a blade is difficult. These prior art acid stripping
processes are also time    ~Z 1 MAY 203 WO 00/42242 - 2  PCTNS99/29288
consuming, typically taking 2-8 hours (see US Patents 4176433 and 5813118).
A fast, reliable stripping method is needed to remove coatings without
reducing wall thickness. Summary Briefly, a process is provided for
stripping a metallic coating from a turbine blade comprising attaching the
blade to a positive lead from a power supply, submersing a portion of the
blade with a metallic coating to be stripped into a bath of acidic electro
stripping solution, said bath containing a negative lead from a power
supply attached to a conductive grid; and providing a current to the blade
in the bath for a period of time effective to remove the coating on the
portion of the blade. Detailed Description In the electrochemical stripping
process of this invention, each blade part is fixed and connected to a
positive lead from a power supply, with the negative lead attached to a
shaped grid (e. g. a titanium alloy grid) with the geometry tailored to the
blade part configuration to provide uniform coating removal while avoiding
localized wall thickness reduction. The shape of the grid will generally
correspond to the shape of the portion of the blade to be stripped. The
blade is suspended above the bath of acidic electro stripping solution with
the portion to be stripped immersed in the bath. The acidic stripping
solution can be nitric, hydrochloric, sulfuric, phosphoric or a combination
of acids designed to strip a particular coating, from a particular base
metal. A salt, such a NaCl, can be added for improved electrical
conductivity. The exact chemistry of the bath must be adjusted depending
upon the exact coating and base metal combination. Current is applied to
the blade for a predetermined length of time to remove a11 the coating from
the localized region. Generally, for typically sized aeroengine   Z 1 MAY
ypfl3 WO 00I42242 - 3  PCTIU599/29288 



turbine blades a current of 3 to 20 amps, preferably 5 to 10 amps, a
voltage of 0.5 to 5 volts/part, preferably 1 to 3 volts/part, a bath
temperature of from 40F to 200F, preferably room temperature for a time of
from 30 seconds to 10 minutes, preferably 3 to 6 minutes is utilized. The
process parameters are related to coating thickness and blade size and must
be adjusted accordingly for each configuration blade. The process can
advantageously be carried out for localized coating removal, preferably the
tip area of the blade; however, it can also be used to remove the complete
coating by submerging the entire part in the acid bath. Maskants such as
tape or wax as are typically utilized in electrochemical plating solutions
can be utilized to mask portions of the blade from being stripped.
Beneficially, the portion of the blade above the bath generally will not
require masking due to the short overall cycle time. The process of this
invention provides for: coating removal in less time resulting in a higher
through put of parts; higher repair yields due to the nature of the coating
removal; uniform coating removal; number of parts scrapped during repair is
lower; removal of coating can be varied along the length of the blade; and
wall thickness of the base metal is kept intact. Example 1 A CFM56 high
pressure turbine blade having a Rene 125 base metal with an aluminide
coating was subjected to coating removal by having 0.002" to 0.003" of
coating removed from the tip region of the blade. Nine or less blades are
racked and inverted with tips down. A continuously f lowing bath of nitric
acid (HN03), salt (NaCl), and water is in intimate contact with the blade
tips and adjusted to a level to remove the coating from approximately the
top 0.100" to 0.150" of the tip. The solution is under constant agitation
and maintained at   WO 00I42242  2 7 MAY 2~3 PCT/US99I29288 75F. At the
start of the cycle, current is applied to the part in the range of 5
amperes per part with a voltage on the part of 1.5 to 2.5 volts. The
process cycle continues for 5 minutes, at which time, the current is
dropped to zero. The parts are removed from the acid, rinsed, and back
flushed in 150F water to remove any residual stripping solution. This
process consistently removes 0.002" to 0.o03" of coating from the blades,
without damaging the base metal or causing intergranular attack (IGA).
Material removal amounts are determined by either ultrasonic wall thickness
inspection or metallographic analysis. Example 2 A CF6-80C2 second stage
high pressure turbine blade having a Rene 80 base metal with a platinum
aluminide coating was subjected to coating removal by having 0.002" to
0.003" of coating removed from the tip region of the blade. Nine or less
blades are racked and inverted with tips down. A continuously flowing bath
of hydrochloric acid (HC1), and water is in intimate contact with the blade
tips and adjusted to a level to remove the coating from approximately the
top 0.150" to 0.200" of the tip. The solution is under constant agitation
and maintained at 75F. At the start of the cycle, current is applied to the
part in the range of 6 amperes per part with a voltage on the part of 1.5
to 2.5 volts. The process cycle continues for 6 minutes, at which time, the
current is dropped to zero. The parts are removed from the acid, rinsed,
and back flushed in 150F water to remove any residual stripping solution.
This process consistently removes 0.002" to 0.003" of coating from the
blades, without damaging the base metal or causing intergranular attack
(IGA). Material removal amounts are determined by either ultrasonic wall
thickness inspection or metallographic analysis.   Z 1 b~Y 2q3 PCTIUS 9 9 /
2 9 2 g 8 ~2 9 N 0 V 2000 5 What is claimed is: 1. A process for stripping
a metallic coating from a turbine blade of a gas turbine engine comprising:
attaching the blade to a positive lead from a power supply; submerging a
portion of the blade with a metallic coating to be stripped into a bath of
acidic electro stripping solution, said bath having a negative lead from
the power supply attached to a conductive grid, wherein the shape of the
conductive grid is tailored to the blade shape to provide uniform coating
removal while avoiding localized wall thickness reduction; and providing a
current to the blade in the bath for a period of time effective to remove
the coating from the portion of the blade. 



'....J' 2. Process of Claim 1 wherein the coating is removed without
reducing the wall thickness of the blade. 3. Process of Claim 2 wherein the
coating thickness removed is from 0.001 to 0.006 inches. 4. Process of
Claim 3 wherein the power supply provides a current of 3 to 20 amps at a
voltage of 0.5 to 5 volts per blade. 5. Process of Claim 4 wherein the
current is applied for a period of time of 30 seconds to 10 minutes.
AMENDED SHff1' ~~,,,~~n c~~   2 9 MAY 2003 eCTNS99/29288 1~ 29 NOV 20D0 6.
Process of Claim 2 wherein the acidic electro stripping solution is
selected from the group consisting of nitric acid, sulfuric acid,
hydrochloric acid, phosphoric acid and combinations thereof. 7. Process of
Claim 1 wherein the shape of the grid corresponds to the shape of the
portion of the blade to be stripped. 8. Process of Claim 2 wherein a
maskant is applied to the blade to protect portions of the blade from being
stripped. 9. Process of Claim 2 wherein the entire blade is submersed in
the bath. 10. Process of Claim 2 wherein the blade tire is submersed in the
bath.  AM~DED SHEET .A.A9.A.AF.Ay;.A")*5   
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