A nmet hod for the manufacture of a coating The invention relates to a
met hod for the manufacture of a coating in accordance with the
pre-characterising part of claiml1l and also to a body coated with
this method. Large areas can be uniformy provided with thin | ayers
usi ng a special LPPS process ("Low pressure plasnma spraying
process"), namely using a LPPS-TF process ("LPPS - thin film
process”) which is known fromUS-A-5 853 815. This process is a
thermal | ow pressure spraying nethod with which | ayer thicknesses in
the m croneter range can-be produced. The manufacture of a uniform
coating is attained by neans of a spraying gun, which is
geonetrically suitably designed, with it also being essential that a
sufficiently large overpressure prevails in the spraying gun. The
surface to be coated is brought into a process chanber, in which a
pressure | ower than 10kPa is generated, while in the spray gun for
exanpl e a pressure of approximately 100kPa, in other words

appr oxi mat el ironmental pressure prevails. The | arge pressure

di fference Bel ey ey 5P un and the process
chanber has the effect that the thermal process beam expands to a
broad beamin which the material to be sprayed is uniform
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characteristics can be intentionally produced by neans of nultiple
appl i cat i on coRtgdayithsthes methaedkind.” 2 A coating of this kind can be
used as a functional layer. A functional |ayer can be applied to a
metal | i c base body, which forms the substrate to be coated, and is as
a rul e a nulliairgt erdasyesm by snalprmist proyidedewitht hyn tsiepo Vel grepedialyer s.
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3 specified proportion of vapour or proportion of the condensed
phase, a regulation of the intentional manufacture of the nultiple

| ayer systemis carried out. Using the hybrid coating nethod a heat

i nsul ating | ayer can be manufactured wigh a columar m crostructure.
This deposit or layer is conposed approximately of cylindrical
particles or corpuscles, the central axes of which are directed
perpendi cul ar to the substrate surface. Transition regions, in which
the density of the deposited material is smaller than in the
corpuscl es, bound the corpuscles at the side. This columar | ayer

Wi th anisotropic mcrostructure is tolerant to el ongation with
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at | east ong fgRigk Me. At an adjusted reaction tenperature of the

substrate and in the presence of reactive oxygen, an oxide which
results reactively with netal Me diffused onto the surface, is

produced as 14 (&R ¢ pPAUER BRelalCa KRG coblifg G AL baY Rith the

eposited on thi's Internedi ate | ayer:
thermal process beam. This process, which is known from EP-A-1 034 843
(=P.7192) or EP-A-1 479 788 (= P.7328) permits the combination of ther-
mal spraying with a vapour phase deposition and thus possibilities of
combining the two methods. The characteristics of the process beam are
determined by controllable process parameters, in particular by the pa-
rameters pressure, enthalpy, composition of a process gas mixture and
composition and also the application form of the material to be sprayed.
The coating material is partly vaporised in dependence on the controllable
parameters. The phases of the coating material present in vapour form
and condensed form, i.e. in solid or fluid form, are at least partly depos-
ited on the substrate. The relative proportion of vapour and/or condensed
phase for the material transported in the process beam is determined by
means of a diagnostic measuring method. The controllable process pa-
rameters are adjusted in relation to desired values using measuring data

gained in this way. As regards these desired values, which correspond to a



The dependent clains 2 to 11 relate to advantageous enbodi nents of
the nethod in accordance with the invention. A body coated using this
method is the subject matter of the clains 12 to 16. The invention
will be explained in the following with3the hel p of the draw ngs,
whi ch show. Fig. la section of a coating, which is manufactured using
the nethod in accordance with the invention, Fig. 2a schematic
Illustration relating to the manufacture of a thin ceramc
intermedi ate |ayer, Fig. 3the side view of a process beam which is
drawn in accordance with a photographic i mage, wherein individual
regrons are slplejzi 1% rp%ggm"é‘nt 0 v%rpgﬁgrc])r lplrgggfﬁo%ncﬂ' the condensed phase, a
regulation of the intentional manufacture of the multiple layer system is

carried out,

Using the hybrid coating method a heat insulating layer can be manufac-
tured with a columnar microstructure. This deposit or layer is composed
approximately of cylindrical particles or corpuscles, the central axes of
which are directed perpendicular to the substrate surface. Transition re-
gions, in which the density of the deposited material is smaller than in the
corpuscles, bound the corpuscles at the side. This columnar layer with
anisotropic microstructure is tolerant to elongation with respect to chang-
ing stresses, which result due to repeatedly occurring temperature chang-
es. The coating reacts to the changing stresses in a largely reversible
manner, i.e. without a formation of cracks, so that its natural life is in-
creased considerably in comparison with the natural life of a coating,

which has no columnar microstructure.

It is the object of the invention to provide a method for the manufacture of
a coating on a substrate with the coating composed of a ceramic, multi-
layered functional layer and with an improved transition between the sub-
strate and the coating in comparison to known functional layers. In this
connection ceramic coating material is to be applied to the substrate with
a LPPS and/or LPPS-TF procesé as a functional layer, which includes 2
columnar part layer in particular. This object is satisfied by the method

defined in claim 1.

With the method a coating is manufactured on a substrate, which forms a
surface of a base body. The substrate is in particular a bond layer. In this
method in a layer with ceramic coating material is applied to the substrate

in a process chamber using a plasma beam and utilising an LPPS or



Fig. 4a schematic perspective view of the process beamof Fig. 3. A
functional layer, nanely a. coating 1, as is illustrated in Fig. 1 in
section, includes, on a substrate 2, a |l ayer 3 nade of ceramc
coating material and a ceranmc i nt er medfat e | ayer 4, which is

manuf actured in accordance with the invention using the nethod
illustrated schematically in Fig. 2. The substrate 2 is | ocated on
the surface of a not illustrated base body. S The coating nethod iii
accordance with the invention was devel oped for a functional |ayer
whi ch included a columar |ayer 3, wherein this columar |ayer 3 was
to be appli géphoa pFRRELATHSURGIEA G oPaithl ANCLRA RS ML 2l Ba-
whi ch can be oxi |£)ed under suitabl-e reaction conditions. The
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whose | ayer .3 has ,no col cr}m?[,ru.]ssltifeuct LS, ;Ll'hee substrate 2 is the
surface of %W&rﬁaésp%%ﬁ%ﬁ T PRSI MR BBYST o which is applied on
the base body. In the exanple illustrated in Fig. 1, a ceramc |ayer

3 which is | umar ,but whi ch coul d,al so be non-col umar,.is i,ed
onto the su@g‘{: éné‘?n%dﬁ'}ﬁ%-g'lt@%;j'r ?&%@stoiasﬁ'@g?ﬁqoﬁst%mf@%%% of
t he coati ngndethv#lif acc@ldsnat iwith Bfe WRehdom Andbdylhicatddaysing thed ng
applied to the, base body jn a process chanber 6 ee also Fig. 3) and
using a pl aSfihs éﬁ%.su]?jﬁét@&%iﬁﬁﬁ fhe gladpsdld o g%pl i ed using the
hybrid nethod in which vaporous and condensed phases of a ceramc

coating material are sprayed on, Prior to_the application of the
col umar | ay&f lgvermrtﬁﬂlbéﬁﬁwl@&edc@r the folawing Wi fflﬁﬁéf-‘?a é’?éﬁ-ﬁ Qraw-
i ntermedi at g;Jaydlich shewNuf actured as a TOO layer (thermal grown
oxi de) on the substrate 2, see Fig.2. The use of a LPPS process

i nstead of the LPPS TF process or in conbination with this is also

possi bl e. Tig, SUDSI 1 3t 206 QRLAIARIA! whEaPls afuRidbed isirrehi ch

the reference nunera I'S assi gne g. 2. Inthe fornmation of
the TOO | ayer, oxygem@hod inprperidenee With gag iriventoB4 - reacts with
the metal Me or also with a plurality of nmetals. The oxygen 64 is
present in the process chanber 6 with a predeterm ned parti al
pressure. THis 94 s i natsohenmgallobtzation misding v the manufacture of a thin

ceramic intermediate layer,

Fig. 3 . the side view of a process beam, which is drawn in accordance
with a photographic image, wherein individual regions are il-
lustrated with broken lines, and

Fig. 4 a schematic perspective view of the process beam of Fig. 3.

A functional layer, namely a coating 1, as is illustrated in Fig. 1 in section,
includes, on a substrate 2, a layer 3 made of ceramic coating material and
a ceramic intermediate layer 4, which is manufactured in accordance with
the invention using the method illustrated schematically in Fig. 2. The

substrate 2 is located on the surface of a not illustrated base body.




6 20 nbar, depending on the working pressure in the process chanber

6, with the mai ntenance of a defined val ue being controlled by nmass
flow regulators for exanple. The 02 partial pressure influences the
growt h speed and structure in the formation of the TGO layer in this
arrangenment. In order for this oxidation to arise, the substrate 2
has to be brought to the above-naned reaction tenperature by means of
an energy input, for exanple by irradiation with infrared, which is
synbol i sed by waves 60. Metal 24 diffuses at the reaction tenperature
of the substrate 2 to its surface and also to the surface of the
internediate layer 4 which is formng. This |ayer 4 represents a
suitabl e foundation for the |ayer 3 which is subsequently to be
deposi t ed beBuueeating methasl irsaroordangeawithithe Anverdiarawae dayeipped for a
material to ' ' ol ' has
a thicknessj?ﬁgﬁéa J%y%?%ak#ﬁka%ﬂ?ﬁf?ﬁ?ﬁ@%ﬂﬁgéﬁg%ggg%QQEﬁ%ﬁ?h%ﬁ
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produced by téans or an energy | npu y the plasna beam or by an
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process chanbe or..outside this in transfer chanber. This source
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has, in partiigiHaalstmictusé.ue in the range of 900 - 1150 C. This range
can al so be greater and can, for exanple, lie between 800 C and 1200
C. The substrate 2 conprises a netallic alloy, in particular a

material frofd Q@A rfthkheirdee Af Yh@bhey bod drfit M z biind 1&per, CONi

or Fe. It can also 7_ . L
which is applied on the base body. In the example illustrated in Fig. 1, a

ceramic layer 3 which is columnar but which could also be non-columnar
is applied onto the substrate 2. A LPPS-TF process is used in the manu-
facture of the coating 1, with a plurality of uniform and thin layers being
applied to the base body in a process chamber 6 (see also Fig. 3) and us-
ing a plasma beam 30. The columnar layer 3 is applied using the hybrid
method in which vaporous and condensed phases of a ceramic coating
material are sprayed on. Prior to the applicatiéﬂ of the columnar layer 3,
which comprises ceramic material, the ceramic intermediate layer 4 is
manufactured as a TGO layer {thermal grown oxide) on the substrate 2,
see Fig.2. The use of a LPPS process instead of the LPPS TF process or in

combination with this is also possible,

The substrate 2 contains at least the metal Me, to which the reference
numeral 24 is assigned in Fig. 2. In the formation of the TGO layer, oxy-
gen Oz - symbolised by particle 64 - reacts with the metal Me or also with
a plurality of metals. The oxygen 64 is present in the process chamber 6

with a predetermined partial pressure. This is in the range of 0.01 mbar to



conprise an alum nide, for exanple PtAl or PtNiAl or an internetallic
phase, for exanple an Ni Al conpound. The reaction tenperature of the
substrate 2 is neasured, using at |east one sensor and set. In this
arrangement the sensor can be an infrar&d pyroneter, a thermal canera
or a thermal sensor. If the substrate 2 is a bond |ayer, then after

t he manufacture of the bond | ayer, the base body to be coated can be
i ntroduced into the process chanber 6. The base body is however
advant ageously first coated with the bond | ayer in the process
chanber 6 by neans of the LPPS process, the LPPS-TF process or a PVD

base body ca Bee SaRil oh FrE IR, 08 Sepdradhin
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0,
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process bea TS 4t jon also has the result that in hybrid
coating net %}%w%@a\?/gpgrgﬁﬁ#'oporti on of the material to be coated
remai ns trapped inside the surface 30'. This will be explained nore
closely withy.the help.of Fig. 4, ri 53 [k h i npi f
the_pr yoess TheertoR eoprgtatyss pedil pitherals 7 Seldrtpl 28 SRR,
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position C afedtith BéBgemerdtbAN ¢ and through a position D at the
cross-section d. This vapour particle has a |ongitudinal speed
conponent v2 in the flow direction (ultrasonic) and a transversal or

radi al conpepgnhed Moy g&bdﬁagé@ishféhfrﬁi%ﬂﬁfﬁzm; h@;ﬁeb@r, Ffﬁﬁﬂz%i- HEtAsVI =

vr (A) > 0. Through the interaction with the gas fromthe environment
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This largely applies for all vapour particles. The vaporised coating
materi al repai ns _hel ehind.in the process beam 30 with the surface
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The formation of the columar |ayer 3 |ikew se advant ageously takes
pl ace by regul ation of a defined 02 partial pressure in order to
guarantee an adequate saturation of the |ayer with 02, since this not
only influences the 9 stoichionetric eonposition but al so the
grow h and the structure of the colummar layer 3. In this connection
the working pressure in the process chanber 6 is in the range of 0.01
-20 nbar, preferably 0.05 - 5 nbar -and the 02 partial pressure is in
the range of 0.01 - 2 nbar, preferably 0.05 - 1 nbar. A typical

enbodi ment will be described in the following: A netallic bond | ayer

of PUAL (1 {005 B RDOR) (9l VAL 401 BB A 000

I's applied on a conponen erein the roughness of

thi s coati ngelsdssufar dxawepla andlidé chmgeundan 1 to 2 pm In the process
chanber 6 the conponent is heated up to the start tenperature (in the
range of 900C to 1150C) by neans of the plasma beam of the LPPS

met hod ( pr oCBssreg@tioArtemipehataine afltlid swinstodte lRisanietd@)redt naingy stcdlsaste of

t he surroundi ng at nbosphere of .appr oxi mate 100 nbar. A TOO |l a of
ol ot D SIIPIRALE R o 3PRLOIRE) Yo Son TR s it A0 GBI o
t he envi r onnenickr, gatherdal camped bl althprasbsyrgsorn the range of 0.05 -

5 nbar during approximately 10 - 15 mnutes. In this arrangenent, the
conponent is held at the working tenperature by nmeans of a process

pl asma beamif e stiespelead W £ boRd 1hfe, BlerDafiét e RROSTHATAbEHeRIn AL

constant values in a controlled nanner in this_arrangemnent.
layer, the base body o be coated can be introduced into the process
chamber 6. The base body is however advantageously first coated with the
bond layer in the process chamber 6 by means of the LPPS process, the
LPPS-TF process or a PVD method. At the beginning of the coating method -
the surface of the base body can be cleaned with the plasma beam or a
different energy inputting means, for example by a transferred arc from

the plasma beam source ("transferred arc cleaning"}.

Fig. 3 shows the side view of a process beam 30, which is drawn in accor-
dance with a photographic image; it flows out of a nozzle 51 of a spray gun
5. Vapour of the coating material and particles, which scatter and/or emit
light, make the process beam 30 visible. One recognises in particular -
even if weaker than shown - an outer surface 30, which forms a boundary
with respect to the remaining space of the process chamber 6. Periodically
occurring core regions 31, 34 and 35 can be recognised inside the beam
30, in which the density of the material to be sprayed is greater than in a
contiguous region 33, which borders on the surface 30'. Between the core
regions 31, 34 and 35 and the region 33 there are transition regions 32,
32', 32" with average densities. The process beam 30 spreads out ultra-
sonically with shock waves forming. At the outlet 53 of the nozzle 51 the
pressure is greater than in the atmosphere of the process chamber 6 out-

side of the process beam 30. A wave-shaped surface 30' results from an



A columar layer (TBC, "thernmal barrier coating) - layer 3 - with a

t hi ckness of approximately 100 to 200 gmis then applied onto the
conponent by neans of the LPPS-TF process at approxinmately 0.5 - 5
bar (in accordance with EP-A- 1 034 843P, wherein the 02 partial
pressure of approximately 0.05 - 0.5 nmbar is maintained and nonitored
during the entire coating process. 10 The coated conponent is
finally cooled in a separate | ock chanber and protected by an Ar

at nrosphere. A body which is manufactured froma netallic material can
be coated using the nethod in accordance with the invention. The

. ; - . ; : .
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can be honpbgeneously forned er a_height, of greater.than 0.05 A
The ceran o TERDEFESPEaRaTHEn of Hht e ekl R COT R SrRBH A BPPES BI90e <.
for exanpl e,thkaiireaei 30 ariee vl Hzeeldiic@ Reorefclddity (il T gp of Fig. 4.

alternatives: a) The layer 3 has a non-columar structure thermally
sprayed on by neans of the LPPS-TF process. b) A thin columar part

| ayer becones rigeB e MabeRRlink Y e bibdeBebbaMe30 3t the nozzle out-
put 53. Three cross-sections a, ¢ and d of the process beam 30, which
flows in the direction of the z-axis, are shown with chain dotted rings. The
circular cross-section of the process beam 30 has a variable radius r. At a
first point in time, a vapour particle (atom or molecule} is located at a po-
sition A marked by a small circle in cross-section a and moves further on
a curve 14 through a position B at the beam surface 30, through a posi-
tion C at the cross-section ¢ and through a position D at the cross-section
d. This vapour particle has a longitudinal speed component vz in the flow
direction (ultrasonic) and a transversal or radial component vr, which is
smaller than vz, In the position A v¢ = v {4) > 0. Through the interaction
with the gas from the environment 6, the vx reduces until this speed com-
ponent in the position B changes direction. In position C is vy < 0 and the
vapour particle approaches the z-axis. After a transit through the middle
of the process beam 30 v; > 0 is valid again at the position D. Through the
interaction with the environment 6, the vapour particle thus makes a
wave motion within the boundary surface 30' of the process beam 30. This
largely applies for all vapour particles. The vaporised coating material re-
mains held behind in the process beam 30 with the surface 30" appearing
as a barrier. The vaporous phase can, make its contribution to the compo-

sitionn of the columnar layer, since it does not leave the process beam.

The formation of the columnar layer 3 likewise advantageously takes place
by regulation of a defined Og partial pressure in order {o guarantee an

adequate saturation of the layer with Oz, since this not only influences the



c) The layer 3 consists of a multiple |ayer structure which includes
a conbi nation of columar and non-columar part |ayers and which

i ncludes in particular alternately a thin columar part |ayer, a
non-col urmar part layer and at |east ond@ further layer with a
columar structure. In a further enbodi nent the ceramc |ayer 3

i ncl udes a conbi nation of two netal oxides, which formtwo col umar
part layers. The first netal oxide is in particular a part stabilised
zi rconi um oxi de and the second netal oxide is, for exanple, zirconium
oxide which is fully stabilised with dysprosium The second net al
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A typical embodiment will be described in the following:

A metallic bond layer of PtAl {with an EB-PVD method) or of MCrAlY (with
an LPPS method) is applied on to a component (base body}, wherein the

roughness of this coating should have a value less than 1 to 2 pm.

In the process chamber 6 the component is heated up to the start tem-
perature {in the range of 900°C to 1150°C) by means of the plasma beam
of the LPPS method (process gas Ar with an addition of Hz or He) at a

pressure of the surrounding atmosphere of approximately 100 mbar.

A TGO layer of approximately 0.1 - 0.5 um thickness forms with the addi-
tion of Oz to the environmental gas with a partial pressure in the range of
0.05 - 5 mbar during approximately 10 - 15 minutes. In this arrangement,
the component is held at the working temperature by means of a process
plasma beam. The temperature and the Oz partial pressure are kept at

constant values in a controlled manner in this arrangement.

A columnar layer {TBC, "thermal barrier coating") - layer 3 - with a thick-
ness of approximately 100 to 200 pm is then applied onto the component
by means of the LPPS-TF process at approximately 0.5 - S bar (in accor-
dance with EP-A- 1 034 843}, wherein the Q2 partial pressure of approxi-
mately 0.05 - 0.5 mbar is maintained and monitored during the entire

coating process.



1. A nethod for the manufacture of a coating on a substrate, which is
| ocated on the surface of a base body, in said nethod a ceram c | ayer
wWith ceramc coating material being applied to the substrate in a
process chanber using a plasma beam andi®sing a | ow pressure plasnma
spraying thin film (LPPS-TF) process, wherein the substrate
contains at | east one netal which at an adjusted reaction tenperature
of the substrate diffuses to a surface of the substrate, and in the
presence of reactive oxygen oxidizes to produce a ceramc
intermedi ate | ayer having a thickness between 0.001 and 2 Am the
ceram c | ayer being deposited on the ceram c internediate |ayer,
wherein the reaction tenperature of the substrate has a value in the
range from 8k faté®bmBoneatis itdlyecoolahim ygparspaiddkachgmbasamna

val ue in the range, of O. r is regulated in the process chanber
for product i%rﬁ?#eq ﬁ% af‘e&%?ﬁlré ﬁPﬁl %Frmedi ate | ayer and wherein the
oxygen parti al pressure val ue is subsequently regul ated in the range
of 0.01-2 nba he proces cha for r duction. of the c C
ayer, P PRSI LS PERRReGHEh R S GRIAIE SaS 48 R FAIEDES o

a surface ofmgh_ee %%tﬁﬁ&l@nlaet:&rdﬁ%%zﬁl tt@é’ﬁﬁrcﬁtlbhn’gh@f:@@khh@g QT stf:htahe
ceram c internedi ate | aye A method in accordance with claim!|l

wher ei n t he BQyStasE méiﬁrreo%ﬁhef%w intewnediate syay 4ovhighis batvesrer

applied to tdreo@a%aoems aﬁegr\é&nela@wsﬂfag@eae&'&@wémer abw prRfrHkhe
substrate, which depends on its conposition, iS produced by an energy
i nput appl i egraRicintematdiptmlayes épeade hagmopenrausbtlormed wsF admight
with claim g{r@ae( kL Beyepdgi tional source is arranged inside the
process cha?ﬁo r OE In a fbrst:jl1 1q%’er chanber, and wherein this source is
an infrared heat er a laser, or an electron beamgenerator. 4. A

nmet hod in a C h af rear ed
heat er S YD S S Bk RSP St ragt L
substrat e i sexant;ﬂa,dfoi‘mydrm aandrdmeeenth the ob tisefdiiodgyng sltermatigaced
into the process chanber after manufacture of the bond | ayer or
wherein the bond | ayer is deposited on the base body by the LPPS-TF
process. a) The layer 3 has a non-columnar structure thermally sprayed on by

means of the LPPS-TF process.

b} A thin cohumnar part layer becomes a non-columnar part layer in the

layer 3.

c¢) The layer 3 consists of a multiple layer structure which includes a com-
bination of columnar and non-columnar part layers and which includes in
particular alternately a thin columnar part layer, a non-columnar part

layer and at least one further layer with a columnar structure.

In a further embodiment the ceramic layer 3 includes a combination of
two metal oxides, which form two columnar part layers. The first metal
oxide is in particular a part stabilised zirconium oxide and the second
metal oxide is, for example, zirconium oxide which is fully stabilised with
dysprosium. The second metal oxide can also be a lanthanum zirconate or
an AsE20O7 pyrochlorine, wherein A is preferably an element of the lantha-

num series, in particular gadolinium and E is zirconium. The metal oxides



6. A method in accordance with claim11, wherein the reaction
tenperature of the substrate has a value in a range of 900 C -1150
C., and wherein the netal is at |east partly al um num A, and wherein
the ceramc intermedi ate |ayer conprisekl a-Al 203 up to nore than 90%
7. A nethod in accordance with claim 1, wherein the ceramc |ayer is
or includes a columar part |ayer, which is sprayed on with the
LPPS- TF process by application of a plurality of uniformand thin

| ayers onto the substrate. 8. A nethod in accordance with claim?7,
wherein the LPPS-TF process conprises a 13 hybrid nmethod in which

the vaporous, f i

are applied. a@%&@ﬁbﬁ%ﬂngtﬂg%ggp ganéca}g ﬁg} zh%%?dr%%elfgg%ﬁé?
substrate | salsmbe fofined fretre s ingh! tiploap plietpnoefithefcontsn MipAlcl the twy s,
with MeN, g%eugg dégr Fe, or PtAl or PtNiAl, or an Ni Al conpound.
10. A netho accordance with claim11, wherein the reaction
tenperature of the substrate is neasured and adjusted using at |east
one sensor, and wherein the sensor is an infrared pyroneter, a
thermal canera or a thermal sensor.



11. A nethod in accordance with claim1, wherein the surface of the
base body is cleaned with the plasma beam or w th anot her energy

I nput. 12. A nmethod in accordance with claim1, wherein the plasm
beam heats the substrate to the adjusted reaction tenperature for
10-15 m nutes to produce the ceramc igmternediate [ayer. 13. A

met hod in accordance with claim 1, wherein the ceramc |ayer

conpri sesp iGH bH@fahﬁéB f a fi rst and a second netal oxide. 14. A
met hod in acco ance wth claim 13, vvhereln the first rretal oxide is
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process,

2. A method in accordance with claim 1, wherein the substrate is the surface of the base
body or a bond layer applied to the base body, and wherein the reaction temperature of
the substrate, which depends on its composition, is produced by an energy input applied
by an additional source.

3. A method in accordance with claim 2, wherein the additional source is arranged inside
the process chamber or in a transfer chamber, and wherein this source is an infrared
heater, a laser, or an electron beam generator.

4. A method in accordance with claim 3, wherein the source is an infrared heater.

5. A method in accordance with claim 2, wherein the substrate is a bond layer, and
wherein the base body is introduced into the process chamber after manufacture of the
bond layer or wherein the bond layer is deposited on the base body by the LPPS-TF
process.

6. A method in accordance with claim 1, wherein the reaction temperature of the
substrate has a value in a range of 900° C.-1150° C., and wherein the metal is at least
partly aluminum Al, and wherein the ceramic intermediate layer comprises o-Al;03 up to
more than 90%.

7. A method in accordance with claim I, wherein the ceramic layer is or includes a
columnar part layer, which is sprayed on with the LPPS-TF process by application of a

plurality of uniform and thin layers onto the substrate.

8. A method in accordance with claim 7, wherein the LPPS-TF process comprises a



wherein the substrate contains at |east one netal which at an
adj usted reaction tenperature and in the presence of reactive oxygen
oxi di zes to produce a ceramc internediate |ayer having a thickness
between 0.001 and 2 itm the ceram c |ayer being deposited on the
ceramc internediate layer, 14 whejein the reaction tenperature of
the substrate has a value in the range from800 C. -1200 C., and
wherei n an,oxy. ' e valiue i n 05- ar
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12. A method in accordance with claim 1, wherein the plasma beam heats the substrate to

the adjusted reaction temperature for 10-15 minutes to produce the ceramic intermediate

layer.

13. A method in accordance with claim 1, wherein the ceramic layer comprises a
combination of a first and a second metal oxide.

14. A method in accordance with claim 13, wherein the first metal oxide is a partially
stabilized zirconium oxide and the second metal oxide is a zirconium oxide which is fully
stabilized with dysprosium, or an A;E»,07 pyrochlorine, where A is an element of the
lanthanum series and E is zirconium,

15. A method in accordance with claim 1, wherein the substrate is the surface of the base
‘body or a bond layer applied to the base body, and wherein the reaction temperature of
the substrate, which depends on its composition, is produced by the plasma beam.

16. A method in accordance with claim 1, wherein oxygen is introduced into the chamber
after the substrate has been heated to the adjusted reaction temperature.

17. A method in accordance with claim 16, wherein the ceramic intermediate layer forms
with the introduction of the oxygen into the chamber over a period of approximately 10-
15 minutes.

18. A method for the manufacture of a coating on a substrate, which is located on the
surface of a base body, in said method a ceramic layer with ceramic coating material
being applied to the substrate in a process chamber using a plasma beam and using a low
pressure plasma spraying thin film (LPPS-TF) process,

wherein the substrate contains at least one metal which at an adjusted reaction
temperature and in the presence of reactive oxygen oxidizes to produce a ceramic
intermediate layer having a thickness between 0.001 and 2 um, the ceramic layer being
deposited on the ceramic intermediate layer,



19. A method in accordance with claim 18, wherein the substrate is a
bond | ayer, and wherein the bond | ayer is deposited on the base body
using the LPPS-TF process in the process chanber.
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wherein the reaction temperature of the substrate has a value in the range from 800°
C.-1200° C., and wherein an oxygen partial pressure value in the range of 0.05-5 mbar is
regulated in the process chamber for production of both the ceramic intermediate layer
and wherein the oxygen partial pressure value is subsequently regulated in the range of
0.01-2 mbar in the process chamber for production of the ceramic layer,

wherein the substrate is the surface of the base body or a bond layer applied to the
base body, and wherein the reaction temperature of the substrate, which depends on its
composition, is produced by an energy input of the plasma beam,

wherein the substrate is made of a material from the group of the MCrAlY alloys, with
M=Ni, Co, CoNi or Fe, or PtAl or PtNiAl, or an NiAl compound,

wherein the ceramic layer comprises at least one columnar layer having a thickness
ranging from 100 to 200 pm,

wherein the at least one metal of the substrate diffuses to a surface of the ceramic
intermediate layer during production of the ceramic intermediate layer.

19. A method in accordance with claim 18, wherein the substrate is a bond layer, and
wherein the bond layer is deposited on the base body using the LPPS-TF process in the
process chamber.



