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(57) ABSTRACT 

There is described a method wherein through holes of a wall 
are treated on a inside, and wherein one respective pole elec 
trode is assigned to each through hole that is to be processed. 
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PROCESS FOR THE ELECTROLYTIC 
TREATMENT OF ACOMPONENT, AND A 
COMPONENT WITH THROUGH-HOLE 

0001. The invention relates to a process for the internal 
treatment of a through-hole of a component in accordance 
with the preamble of claim 1 and to a component with a 
through-hole in accordance with the preamble of claim 14. 
0002 Through-holes in components sometimes have to be 
reworked on account of not having the desired geometry. This 
may be the case in a newly produced component if the diam 
eter is too large, in which case material has to be applied 
inside the through-hole. 
0003. The situation may also arise whereby the through 
hole has become oxidized or corroded during operation of the 
component, in which case the oxidation or corrosion products 
have to be removed, which changes the geometry, i.e. 
increases the cross section or diameter of the through-hole. 
0004 For the component to be reused, it is refurbished, 
during which the desired geometry has to be restored (EP 1 
160352 A1). 
0005 DE 19832 767 A1 describes a process for cleaning 
a component, in which the cleaning liquid flows through the 
through-holes. 
0006 DE 34 03 402 discloses the electrochemical treat 
ment of a workpiece on the external surface, wherein the 
electrolyte attacks the surface. 
0007 U.S. Pat. No. 5,865,977 describes a method for 
determining the flow of an electrolyte through a channel. 
0008 CH397.900, DE 44.28 207 A1, U.S. Pat. No. 6,234, 
752 B1, U.S. Pat. No. 6,303,193 B1 and US 2003/0173213 
A1 disclose processes for the electrolytic treatment of a work 
piece. 
0009. Therefore, it is an object of the invention to provide 
a process which allows the internal treatment of a through 
hole. 

0010. The object is achieved by the process as claimed in 
claim 1. 

0011. A further object of the invention is to provide a 
component which can be used despite the geometry of a 
through-hole deviating from a desired geometry. 
0012. The object is achieved by the component as claimed 
in claim 14. 

0013 Further advantageous measures are listed in the sub 
claims. These measures can advantageously be combined 
with one another in any appropriate way. 
0014. In the drawing: 
0015 FIGS. 1-5 show apparatuses for carrying out the 
process according to the invention, 
0016 FIGS. 6.7 show substeps of the process according to 
the invention, 
0017 FIG. 8 shows a schematic curve of the change in a 
flow quantity over time, 
0018 FIG. 9 shows a turbine blade or vane, 
0019 FIGS. 10, 11 show a combustion chamber, and 
0020 FIG. 12 shows a gas turbine. 
0021 FIG. 1 shows a component 1, which includes for 
example a cavity 3, at least one external wall 4, 4' with at least 
two through-holes 7, 7" in at least one external wall 4, 4' as 
well as an internal surface 24 and an external surface 25. 
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0022. The component 1 may for example be a hollow 
component 1 (e.g. turbine blade or vane 120, 130, FIG. 9) or 
a panel-like component 1 (e.g. heat shield element 155, FIGS. 
10, 11). 
0023 The through-holes 7, 7" have a cross section which 

is, for example, round and needs to be treated, for example 
because it is too large for use and therefore needs to be 
narrowed. 
0024. Other geometries can also be treated using the pro 
cess according to the invention. 
(0025. The through-holes 7, 7 are narrowed by electrolyti 
cally coating the through-holes 7, 7 on the respective inner 
surfaces 8, 8. 
0026. In particular, an electrolyte 28 flows through the 
through-holes 7.7", for example in the arrow direction 10 (for 
example from the inside outward, i.e. out of the cavity 3), in 
order for material to be applied electrolytically to the inner 
surfaces 8, 8' of the through-holes 7.7". 
0027. The progress of the internal coating of one, a plu 
rality or all of the through-holes 7, 7 over the course of time 
can be monitored for example by the through-flow (volume or 
mass per unit time) of the electrolyte 28 through the through 
hole 7 being determined. 
0028. The progress of the internal coating can be moni 
tored continuously (for example online) or discontinuously. 
Monitoring can also be carried out for only one through-hole 
7.7". In the case of different through-hole 7.7"geometries it is 
recommended to monitor a plurality of through-holes 7, 7. 
On account of the fact that material is applied to the inner side 
8, 8' of the through-hole 7.7" during the internal coating, the 
cross section of the through-hole 7, 7 narrows and the 
through-flow quantity of the electrolyte 28 per unit time t 
decreases. 

0029 Calibration measurements carried out beforehand 
are used to ascertain when the desired geometry of the 
through-hole 7.7" has been reached. 
0030. Any process for determining the quantity of a 
medium which flows through a through-hole 7.7" can be used 
to determine the progress of the internal coating. 
0031. In particular the various principles of pressure dif 
ference (Bernoulli pressure tube, through-flow measurement 
using the active pressure method, or Venturi tube with dia 
phragm), the Suspended-matterflow meter, the inductive flow 
measurement method or the ultrasound flow meter can be 
used for quantitative flow measurements. 
0032. As material is applied within the through-holes 7,7", 
the composition or concentration of the electrolyte 28 flowing 
through (e.g. the concentration of the coating material, which 
decreases, or the concentration of an element which is 
removed increases) changes, and this is in turn recorded for 
example capacitively or inductively or by other forms of 
concentration measurement. 
0033 For the electrolysis, the component 1 constitutes, for 
example, a pole counterelectrode and is connected to a cur 
rent/voltage source 22 with further pole electrodes 19, 19" 
which have the same polarity via electrical Supply conductors 
16. In the case of a coating process, the component 1 is a 
cathode and in the case of a coating-removal process, the 
component 1 is an anode. Correspondingly the pole elec 
trodes 19, 19" are anodes or cathodes. 
0034 Component 1 and pole electrodes 19, 19" are 
arranged, for example, together in an electrolyte 28 (FIG. 2), 
So as to close an electric circuit. By way of example, the flow 
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through the through-hole 7, 7' can be determined by deter 
mining the drop in current by means of calibration curves. 
0035. The electrolyte 28 can then flow through the 
through-holes 7, 71, for example at the instigation of a pro 
peller drive (not shown). The through-holes 7.7" are arranged 
in the electrolyte 28. 
0036. In the case of a hollow component 1, the electrolyte 
28 is for example pumped into the cavity 3, in the case of a 
turbine blade or vane 120, 130 for example downward 
through the blade or vane root 183, so that the electrolyte 28 
emerges again through the through-holes 7, 7". In this case, 
the through-holes 7.7" may be arranged in (FIG. 2) or outside 
(FIG. 3) the electrolyte 28. 
0037. The through-holes 7.7" need not necessarily but may 
be present in the same electrolyte bath 28 as the component 1 
and the pole electrode 19. 
0038. The electrolyte 28 for the internal coating of the 
through-holes 7.7" may also be supplied separately (FIG. 3), 
for example through the cavity 3 or from the outside through 
the through-holes 7, 7. 
0039. In the case of the separate supply, it is possible, for 
example, to use a different electrolyte 28' than the electrolyte 
28 in which the pole electrode 19, 19" and the component 1 are 
arranged. 
0040. The electrolytes 28, 28 may, for example, be differ 
ent in terms of their composition and/or concentration of the 
material for the coating. 
0041. The through-holes 7.7" may be arranged outside the 
electrolyte 28 (FIG. 3) or in the electrolyte 28 (not shown). 
0042. By way of example, one or more metallic elements 
(Al, Pt, Cr) or alloys (MCrAIX) or ceramic materials (Al2O) 
can be used as material for the internal coating. 
0043 FIG. 4 shows an enlarged view of FIG. 1. 
0044) The component 1 has, for example, at least two 
through-holes 7, 7", which can be treated simultaneously for 
coating or coating removal. 
0045. Each through-hole 7, 7' is separately assigned in 
each case one, for example specially formed pole electrode 
19, 19", which is arranged (as illustrated by dashed lines) 
either in the vicinity of the through-holes 7, 7 or even within 
the through-holes 7.7". This has the result, for example, that 
only or mainly the through-hole 7.7" is internally coated or 
internally coating-removed. 
0046) Different pole electrodes 19, 19" are required, for 
example, if the through-holes 7.7" even when newly produced 
deliberately have a different geometry or if through-holes 7.7 
which were originally of the same design during refurbish 
ment have been differently degraded during operation. 
0047. Since each through-hole 7.7" is or can be assigned a 
separate pole electrode 19, 19", the potentials between the 
pole electrodes 19, 19" and the wall 4 of the component 1 also 
increase or decrease to different extents if the distance 
between the pole electrodes 19, 19'and the through-holes 7,7" 
differs, since the cross section of the through-holes 7, 7 is 
different. 
0048 Separate monitoring or separate control of the pole 
electrodes 19, 19" is important in particular in the case of 
internal coating of the through-holes 7, 7. 
0049. However, separate control of the pole electrodes 19, 
19' can be used not only during a coating process but also 
during a coating-removal process. 
0050. In the case of a coating-removal process, the dis 
tanced, d between projections 20, 20' of the pole electrodes 
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19, 19" and the wall 4 increases. When this distance becomes 
too great, the process stops automatically, since the potential 
becomes too low. 
0051 Since the distances d, d of the through-holes 7, 7 
differ, the process stops individually at different times in each 
through-hole 7.7". 
0052) If appropriate, the separate pole electrodes 19, 19 
are electrically isolated from one another by an electrical 
insulation 49, but are mechanically connected, so as to facili 
tate handling as a single tool 18. 
0053. In particular, the pole electrodes 19, 19" are made 
from metal or carbon. 
0054 FIG. 5 shows a plurality of through-holes 7, 7, 7", 
7", 7" together with their pole electrodes 19, 19, 19", 19". 
0055. The wall 4 may have a plurality of through-holes 7, 
7,7",7",7",7", which are all for treatment (not shown) or, 
as here, only some of which are for treatment (7, 7, 7", 7"). 
0056 By way of example, some of the through-holes 7,7", 
7", 7" have a certain geometry; they are treated together in 
one process. 
0057 The other through-holes 7", 7" are not treated or 
are treated in a Subsequent, separate electrolytic process step, 
in which, for example, each through-hole 7",7" can in turn 
be assigned a separate pole electrode 19", 19" (not shown). 
0.058 FIG. 6 shows a further variant of the process accord 
ing to the invention. 
0059. In this case, in a first step at least one through-hole 7 
can be produced (FIG. 6a through-hole 7 still present in the 
form of a blind hole 43 in the intermediate step, through-hole 
7 FIG. 6b, 6c) for example by means of a laser 37 and its laser 
beams 40 (FIG. 6a). 
0060. In a further process step or a process step which 
replaces the process step of FIG. 6a in order to produce the 
through-hole 7, an EDM electrode 46 is used in a spark 
erosion process, in which case the EDM electrode 46 has the 
contour, in particular a more complex shape (diffuser 47) of 
the through-hole 7 (FIG. 6b). 
0061 This EDM electrode 46 can in turn be used as pole 
electrode 19 in the subsequent electrolytic coating process 
(FIG. 6c). 
0062 FIG. 7 shows a through-channel 7 which has pro 
jections 52 that locally narrow the through-flow. However, 
this is undesirable. 
0063 As a result of high voltage pulses being applied, in 
particular the local projections 52 can be removed during the 
coating-removal process, since it is here that the distance 
between the pole electrode 19 and the projection 52 is small. 
This results in a uniform profile of the cross section of the 
through-hole 7, which has not yet been coated or had the 
coating removed. 
0064. If appropriate, masks can be used for the surfaces 
24, 25, so that only the through-hole 7 is coated. 
0065. It is optionally possible for only the inner surfaces 8 
and the internal surface 24 of the component 1 to be coated. In 
this case, by way of example, aluminum is used for internal 
aluminizing. 
0066. In addition, the external surface 25 of the compo 
nent 1 could also be coated, for example if the external surface 
is likewise to be aluminized. 
0067 Furthermore, it is possible for only the inner sur 
faces 8 of the through-holes 7 and the external surface 25 of 
the component 1 to be coated, for example if an MCrAIX 
layer is required on the outer surface 25. 
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0068 FIG.8 shows, by way of example, a schematic curve 
of the change in the quantitative flow through a through-hole 
7 over the course of time during a coating process. 
0069. When, during the internal coating of the through 
hole 7, material is applied to the inner surfaces 8 of the 
through-hole 7, the cross section of the through-hole 7 nar 
rows and the quantitative flow V/t decreases with time, as 
illustrated by the curve 31 represented by the solid line. 
0070 The curve 31 can be determined continuously or 
discontinuously by measuring individual values 34. 
0071. In both cases, the measurement can be monitored on 
line, i.e. the values are transmitted to a computer, which stops 
the process when the predetermined value for the quantitative 
flow, which corresponds to a desired geometry of the through 
hole 7, is reached. 
0072 The curve 31 is only schematic and may have a 
different profile (for example linear). 
0073 FIG.9 shows a perspective view of a blade or vane 
120, 130 as an example of a component 1 with a through-hole 
7 which is treated in accordance with the invention. 
0074 The blade or vane 120 may be a rotor blade 120 or a 
guide vane 130 of a turbomachine, which extends along a 
longitudinal-axis 121. The turbomachine may be a gas tur 
bine of an aircraft or of a power plant for generating electric 
ity, a steam turbine or a compressor. 
0075. The blade or vane 120, 130 has, in succession along 
the longitudinal axis 121, a securing region 400, an adjoining 
blade or vane platform 403 and a main blade or vane part 406. 
As a guide vane 130, the vane may have a further platform 
(not shown) at its vane tip 415. 
0.076 Ablade or vane root 183, which is used to secure the 
rotor blades 120, 130 to a shaft or a disk (not shown), is 
formed in the securing region 400. 
0077. The blade or vane root 183 is designed, for example, 
in hammerhead form. Other configurations, such as a fir-tree 
or dovetail root, are possible. 
0078. The blade or vane 120, 130 has a leading edge 409 
and a trailing edge 412 for a medium which flows past the 
main blade or vane part 406. 
0079. In the case of conventional blades or vanes 120, 130, 
by way of example solid metallic materials are used in all 
regions 400, 403, 406 of the blade or vane 120, 130. 
0080. The blade or vane 120, 130 may in this case be 
produced by a casting process, also by means of directional 
Solidification, by a forging process, by a milling process or 
combinations thereof. 
0081 Workpieces with a single-crystal structure or struc 
tures are used as components for machines which, in opera 
tion, are exposed to high mechanical, thermal and/or chemi 
cal stresses. 
0082 Single-crystal workpieces of this type are produced, 
for example, by directional solidification from the melt. This 
involves casting processes in which the liquid metallic alloy 
Solidifies to form the single-crystal structure, i.e. the single 
crystal workpiece, or solidifies directionally. 
0083. In this case, dendritic crystals are oriented along the 
direction of heat flow and form either a columnar crystalline 
grain structure (i.e. grains which run over the entire length of 
the workpiece and are referred to here, in accordance with the 
language customarily used, as directionally solidified) or a 
single-crystal structure, i.e. the entire workpiece consists of 
one single crystal. In these processes, a transition to globular 
(polycrystalline) solidification needs to be avoided, since 
non-directional growth inevitably forms transverse and lon 
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gitudinal grain boundaries, which negate the favorable prop 
erties of the directionally solidified or single-crystal compo 
nent. 

I0084. Where the text refers in general terms to direction 
ally solidified microstructures, this is to be understood as 
meaning both single crystals, which do not have any grain 
boundaries or at most have Small-angle grainboundaries, and 
columnar crystal structures, which do have grain boundaries 
running in the longitudinal direction but do not have any 
transverse grain boundaries. This second form of crystalline 
structures is also described as directionally solidified micro 
structures (directionally solidified structures). 
I0085 Processes of this type are known from U.S. Pat. No. 
6,024,792 and EPO 892 090 A1. 
I0086 Refurbishment means that after they have been 
used, protective layers may have to be removed from compo 
nents 120, 130 (e.g. by sand-blasting). Then, the corrosion 
and/or oxidation layers and products are removed. If appro 
priate, cracks in the component 120, 130 are also repaired. 
This is followed by recoating of the component 120, 130, 
after which the component 120, 130 can be reused. 
0087. The blade or vane 120, 130 is hollow inform. 
0088. If the blade or vane 120, 130 is to be cooled, it also 
has film-cooling holes 7 (through-hole 7) which can be sub 
sequently treated by means of the process according to the 
invention. 
I0089. To protect against corrosion, the blade or vane 120, 
130 has, for example, Suitable, generally metallic, coatings, 
and to protect against heat it generally also has a ceramic 
coating. 
(0090 FIG. 10 shows a combustion chamber 110 of a gas 
turbine 100. The combustion chamber 110 is configured, for 
example, as what is known as an annular combustion cham 
ber, in which a multiplicity of burners 102 arranged circum 
ferentially around the turbine shaft 103 open out into a com 
mon combustion chamber space. For this purpose, the 
combustion chamber 110 overall is of annular configuration 
positioned around the turbine shaft 103. 
0091 To achieve a relatively high efficiency, the combus 
tion chamber 110 is designed for a relatively high temperature 
of the working medium M of approximately 1000° C. to 
1600° C. To allow. a relatively long service life even with 
these operating parameters, which are unfavorable for the 
materials, the combustion chamber wall 153 is provided, on 
its side which faces the working medium M, with an inner 
lining formed from heat shield elements 155. On the working 
medium side, each heat shield element 155 is equipped with 
a particularly heat-resistant protective layer or is made from 
material that is able to withstand high temperatures. A cooling 
system is also provided for the heat shield elements 155 
and/or their holding elements, on account of the high tem 
peratures in the interior of the combustion chamber 110. 
0092. A heat shield element 155 as an example of a com 
ponent 1 (through-hole 7) has, for example, holes (not shown) 
through which a fuel or fuel/gas mixture flows and which can 
be treated by means of the process according to the invention. 
0093. The materials used for the combustion chamber wall 
and its coatings may be similar to those used for the turbine 
blades or vanes. 
0094 FIG. 11 illustrates aheat shield arrangement 160, in 
which heat shield elements 155 are arranged next to one 
another, covering the Surface, on a Support structure 163. 
Usually, a plurality of rows of heat shield elements 155 are 
arranged adjacent to one another on the Support structure 163, 
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for example in order to line a relatively large hot gas space, 
such as for example a combustion chamber 110. The heat 
shield arrangement 160 can for example line the combustion 
chamber 110 and/or a transition region between combustion 
chamber 110 and turbine blade or vane 112 of a gas turbine 
100, in order to prevent damage to the support structure 163 
while the gas turbine 100 is operating. 
0095 To reduce the thermal stresses, there is provision, for 
example, for the heat shield elements 155 in each case to be 
cooled by means of cooling air on their Surface facing away 
from the combustion chamber 110. 
0096. At least two adjacent heat shield elements 155a, 
155b form a cooling-air channel 166 between the support 
structure 163 and in each case that surface of the heat shield 
elements 155a, 155b which faces away from the hot gas 113. 
In this way, the two said neighboring heat shield elements 
155a, 155b communicate for example via the cooling air 
stream L which flows directly from one of the neighbors to the 
other in the common cooling-air channel 166 formed by the 
neighbors. 
0097 FIG. 11 illustrates, as an example, four heat shield 
elements 155, which form a common cooling-air channel 
166. However, a significantly greater number of heat shield 
elements, which may also be arranged in a plurality of rows, 
are also Suitable. 
0098. The cooling air L which is fed into the cooling-air 
channel 166 through openings 169 (through-holes 7) cools 
the heat shield elements 155 on the rear side, for example by 
means of impingement cooling, wherein the cooling air L 
impinges virtually perpendicularly on that surface of the heat 
shield elements 155 which is remote from the hot gas, and can 
thereby absorb and dissipate thermal energy. The cooling of 
the heat shield elements 155 can also be realized by convec 
tion cooling, in which case cooling air L. passes Substantially 
parallel to the surface of the heat shield elements 155 on the 
rear side thereof and can thereby likewise absorb and dissi 
pate thermal energy. 
0099. In FIG. 11, the cooling air L as cooling air stream 
moves largely from right to left in the common cooling-air 
channel 166 formed by the heat shield elements 155 and can 
be fed to a burner 107, which is located for example in the 
combustion chamber 110, in order to be used for the combus 
tion. 
0100. To prevent the cooling air L. from the cooling-air 
channel 166 from passing directly into the combustion cham 
ber 110 and to prevent hot gas from the combustion chamber 
110 from entering the cooling-air channel 166, by way of 
example sealing elements 172 are provided between the heat 
shield elements 155. 
0101 FIG. 11 also illustrates, for example, a screw-con 
nection apparatus 175, for example a recess for receiving a 
bolt. To anchor the heat shield elements 155 to the support 
structure 163, it is advantageous for a securing element, for 
example a bolt, to be introduced into the screw-connection 
apparatus 175 and to be secured on the side of the support 
structure 103, for example by means of a nut. 
0102 FIG. 12 shows, by way of example, a partial longi 
tudinal section through a gas turbine 100. 
(0103) In the interior, the gas turbine 100 has a rotor 103 
which is mounted Such that it can rotate about an axis of 
rotation 102 and is also referred to as the turbine rotor. 
0104. An intake housing 104, a compressor 105, a, for 
example, toroidal combustion chamber 110, in particular an 
annular combustion chamber 106, with a plurality of coaxi 
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ally arranged burners 107, a turbine 108 and the exhaust-gas 
housing 109 follow one another along the rotor 103. 
0105. The annular combustion chamber 106 is in commu 
nication with a, for example, annular hot-gas passage 111, 
where, by way of example, four Successive turbine stages 112 
form the turbine 108. 
0106 Each turbine stage 112 is formed, for example, from 
two blade or vane rings. As seen in the direction of flow of a 
working medium 113, in the hot-gas passage 111 a row of 
guide vanes 115 is followed by a row 125 formed from rotor 
blades 120. 
0107 The guide vanes 130 are secured to an inner housing 
138 of a stator 143, whereas the rotor blades 120 of a row 125 
are fitted to the rotor 103 for example by means of a turbine 
disk 133. 
0108. A generator (not shown) is coupled to the rotor 103. 
0109 While the gas turbine 100 is operating, the compres 
sor 105 sucks in air 135 through the intake housing 104 and 
compresses it. The compressed air provided at the turbine 
side end of the compressor 105 is passed to the burners 107. 
where it is mixed with a fuel. The mix is then burnt in the 
combustion chamber 110, forming the working medium 113. 
From there, the working medium 113 flows along the hot-gas 
passage 111 past the guide vanes 130 and the rotorblades 120. 
The working medium 113 is expanded at the rotor blades 120, 
transferring its momentum, so that the rotor blades 120 drive 
the rotor 103 and the latter in turn drives the generator coupled 
to it. 
0110. While the gas turbine 100 is operating, the compo 
nents which are exposed to the hot working medium 113 are 
subject to thermal stresses. The guide vanes 130 and rotor 
blades 120 of the first turbine stage 112, as seen in the direc 
tion of flow of the working medium 113, together with the 
heat shieldbricks which line the annular combustion chamber 
106, are subject to the highest thermal stresses. 
0111. To be able to withstand the temperatures which pre 
Vail there, they have to be cooled by means of a coolant. 
0112 Substrates of the components may likewise have a 
directional structure, i.e. they are in single-crystal form (SX 
structure) or have only longitudinally oriented grains (DS 
structure). 
0113. By way of example, iron-base, nickel-base or 
cobalt-base Superalloys are used as material for the compo 
nents, in particular for the turbine blade or vane 120, 130 and 
components of the combustion chamber 110. 
0114 Superalloys of this type are known, for example, 
from EP 1 204 776, EP 1 306 454, EP 1 319 729, WO 
99/67435 or WO 00/44949; these documents form part of the 
disclosure. 
0115 The blades or vanes 120,130 may also have coatings 
which protect against corrosion (MCrAIX; M is at least one 
element selected from the group consisting of iron (Fe), 
cobalt (Co), nickel (Ni). X is an active element and represents 
yttrium (Y) and/or silicon and/or at least one rare earth ele 
ment) and against heat by means of a thermal barrier coating. 
0116. The thermal barrier coating consists, for example, of 
ZrO YO-ZrO, i.e. unstabilized, partially stabilized or 
fully stabilized by yttrium oxide and/or calcium oxide and/or 
magnesium oxide. 
0117 Columnar grains are produced in the thermal barrier 
coating by Suitable coating processes, such as for example 
electron beam physical vapor deposition (EB-PVD). 
0118. The guide vane 130 has a guide vane root (not shown 
here), which faces the inner housing 138 of the turbine 108, 
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and a guide vane head which is at the opposite end from the 
guide vane root. The guide vane head faces the rotor 103 and 
is fixed to a securing ring 140 of the stator 143. 

1.-11. (canceled) 
12. A process for an electrolytic treatment of a component 

having at least two through-holes, comprising: 
treating the through-holes on a inner Surface; 
using a separate pole electrode for each through-hole to be 

treated, wherein the separate pole electrodes are of identical 
polarity, and wherein at least two pole electrodes are of a 
different shape; and 

pulsing an electric Voltage present across the component as 
a pole counterelectrode and the pole electrodes. 

13. The process as claimed in claim 12, wherein the treat 
ing of the at least two through-holes is a coating. 

14. The process as claimed in claim 12, wherein during the 
treatment an electrolyte flows through the through-holes. 

15. The process as claimed in claim 14, wherein the elec 
trolyte flows from an inside outward, out of a cavity to treated 
an inner Surface of the through-holes. 

16. The process as claimed in claim 12, wherein a through 
hole is made via an EDM electrode, and wherein the EDM 
electrode is used as a pole electrode for the electrolytic pro 
CCSS, 

17. The process as claimed in claim 12, wherein the pole 
electrode is arranged outside a hollow component. 

18. The process as claimed in claim 12, wherein a time 
dependent flow of an electrolyte through at least one through 
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hole is measured, and wherein the progress of the internal 
coating of the through-hole is determined based upon the 
flow. 

19. The process as claimed in claim 12, wherein the com 
ponent is arranged in an electrolyte, and wherein a further 
electrolyte flows through the through-holes. 

20. The process as claimed in claim 19, wherein the further 
electrolyte has a different chemical composition than a mate 
rial for the coating. 

21. The process as claimed in claim 19, wherein the further 
electrolyte has a different concentration than a material for 
the coating. 

22. The process as claimed in claim 12, wherein only the 
inner Surface is coated. 

23. The process as claimed in claim 12, wherein only the 
inner Surface and an internal Surface of the component are 
coated. 

24. The process as claimed in claim 12, wherein only the 
inner Surface and an external Surface of the component are 
coated. 

25. The process as claimed in claim 12, wherein the com 
ponent is a turbinde blade of a gas turbine. 

26. A turbine blade of a gas turbine, comprising: 
through-holes treated based upon an pulsed electrolytic 

treatment. 


