1 A thermal spraying apparatus and also a thernmal spraying process
The invention relates to a thermal spraying apparatus and also to a
thermal spraying process for coating a substrate in accordance with
the pre-characterising part of the indeéendent claimin the
respective category. "Thermal spraying"” has been established for a
long tine in the manufacture of single parts and in industrial series
production. The nost comon thermal spraying processes which are in
particular also used in series production for the coating of the
surfaces of |arge nunbers of substrates are, for exanple, flane
spraying with a spray powder or with a spray wire, arc spraying, high
vel ocity flame spraying (HVOF), detonation spraying or plasna
sprayi ng. The above-named list of thermal spraying processes is
certainly not exhaustive. On the contrary, the person averagely
skilled in the art is famliar with a | arge nunber of variations of
the listed processes and of furthe processes, for exanple speC|aI
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sprayi ng has opened up broad ar eas of use. Cne can certalnly estimte
that thermal spraying as a surface coaling process is the coating
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because the areas of use can overlap one another. 2
characterising part of the independent claim in the respective category.

"Thermal spraying" has been established for a long time in the manufac-
ture of single parts and in industrial series production. The most common
thermal spraying processes which are in particular also used in series
production for the coating of the surfaces of large numbers of substrates
are, for example, flamne spraying with a spray powder or with a spray wire,
arc spraying, high velocity flame spraying (HVOF}, detonation spraying or
plasma spraying. The above-named list of thermal spraying processes is
certainly not exhaustive. On the contrary, the person averagely skilled in
the art is familiar with a large number of variations of the listed processes,
and of further processes, for example special processes such as flame

spray welding.

In this connection thermal spraying has opened up broad areas of use.
One can certainly estimate that thermal spraying as a surface coating
process is the coating technology with probably the largest area of use
having regard to its possibilities of use. Thus a delimitation of the areas of
use of the spraying processes listed above does not seem particularly sen-

sible because the areas of use can overlap one another.



In this context the spectrum of use of the different thermal spraying
processes ranges fromthe inprovenent g)f t he performance of stressed
surfaces agai nst nechani cal stresses, 'such as friction for exanple,
agai nst high tenperatures, against chemi cal attacks on the surface to
aesthetic use such as for exanple the inprovenent of the appearance
of objects of personal use. The range of substrates whose surfaces
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against mechanical and chemical attacks in particular and finally a heat

insulating layer can be applied as a covering layer, for example on the ba-



4 which wear protection layer is formed. The spray powder for the
bond layer is selected in such a way if this arrangenent that, on the
one hand, the spray powder has very good adhesive characteristics to
the substrate and, on the other hand, so that the white wear
protection | ayer adheres very well to the bond layer. As a result one
has a coating conprising of a dual |ayer system which as whole '
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other nultiple layer systens, in particular in series production
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coating process, for example with a thin layer process such as PVD (physi-
cal vapour deposition) or CVD (chemical vapour deposition) or with an arc

vaporisation process for example.

A quite typical example is the application of a dual layer system with a
plasma spraying process wherein the two layers have to be sprayed with
two different spray powders. Thus it is known for example to apply a coat-
( | ing to a substrate as protection against wear which additionally has to
satisfy certain aesthetic demands. The actual wear protection layer can
have excellent wear protection characteristics, for example, and can also,
for example, have a gleaming white colour following the application, which
is desired for aesthetic reasons. However, it can happen that the wear pro-
tection layer has very bad adhesive characteristics on the substrate to be
coated. Therefore it is current practice, prior to the application of the for
example white, aesthetically pleasing wear protection layer, to initially ap-
ply a bond layer made of another material directly to the surface of the

substrate, i.e. using a different spray material than the spray powder from
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suits in the tying up of working resources, leading in particular to
an increase in the working tinme durlng4coat|ng and thus to a clear
cost increase of the corresponding products. At |east in some cases,
i.e. in some quite special cases, nanmely in cases which relate to t he
t hermal spraying of coatings nade of a plurality of individual |ayers
on the surface of a substrate by neans of two or nore different spray
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has to be interrupted during the coating process, at the transition from
the spraying of one individual layer to the spraying of the next layer which
has to be sprayed using a different spray material or using a different
spraying process. This is because the spray pistol has to be exchanged, in
order to change the type of spray pistol, and/or because another spray
wire has to be installed. Depending on the specific thermal spraying appa-
ratus or the specific thermal spraying process which is used, it can also be
necessary to interrupt the spraying process to spray on a further layer, or
to install the substrate in another thermal spraying apparatus, in order to
then apply the further layer by means of the other thermal spraying appa-

ratus.

The problems which were explained previously by way of example using
the spraying process known from the prior art and the known thermal
spraying apparatus, naturally lead to a considerable complication of the

coating procedure as a whole. This requires additional equipment and re-



For the application of this dual |ayer system by neans of a plasm
sprayi ng apparatus a plasma flame is iggnited initially in a spray

pi stol which is directed towards the substrate which is to be coated,
so that spray powder which has been introduced into the plasma flane
and sintered by the plasma flame is throwm onto the surface of the
substrate to forma |ayer. For the formation of the dual |ayer system .
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be applied on the previously applied black bond | ayer.” Thus
a single feed for one spray powder.

In the above-named plasma spray apparatus a plasma beam is produced
by means of a plasma spray pistol, into which a spray powder is intro-
duced by means of the feed, is, for example, melted in the plasma flame of
the plasma beam and is thrown onto the surface of a substrate which is to
be coated, so that a surface layer made of the material of the spray powder

forms on the substrate.

If now, by way of example, two feeds are provided for the spray powder,
which can be fed with spray powder from two different spray powder sup-
plies, then it is possible in this way to apply two (or more) different layers
one after the other onto the surface of a substrate and thus to form a
coating of a multiple layer system without changing the spraying process.
A corresponding known thermal spraying process can for example be car-
ried out in the following manner. A shutoff device is provided between the
spray powder supplies, in which a certain spray powder is stored for sup-
plying the feeds with spray powder, and the corresponding feed itself, so
that the supply of the feed with spray powder can either be enabled or

prevented.



it is indeed possible using this apparatus known fromthe prior art
to spray a dual or multi layer systemgsing different spray powders,
W thout interrupting the spraying process, i.e. wthout switching off
the plasnma flame and/ or exchanging a feed for the spray powder and/or
installing the substrate into another plasnma spraying apparatus for
the formation of a second | ayer. A considerable disadvantage of this
known plasma sprayi ng apparatus is however that in a spray powder
feed itself or in a connection |ine between a spray powder supply and
t he feedosbistafiteethaprpaess refprémee will theemaginur tho folbewime o the ajual

powder supply and the associated feed remai.ns of the coryespqndi ng
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actually intended for the formation of a further |layer, is
contam nated. This neans that the further |ayer contains certain
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this manner is of course unusable and has to be rejected.

For the formation of the dual layer system the connection between the
spray powder supply which contains the spray powder for the formation of
the white wear protection layer, is first interrupted so that no spray pow-
der for the formation of the wear protection layer can be supplied to the
corresponding feed. However the connection between the feed and the
powder supply which contains the spray powder for formation of the bond
layer is open, so that the powder for the formation of the bond layer can

be supplied to the plasma flame.

By this means in a first process step the bond layer can initially be applied
to the substrate. When the application of the bond layer is complete the
feeding of the spray powder to the feed from the spray powder supply is
discontinued, so that no further spray powder can any longer be supplied

to the corresponding feed from this powder supply.

Thereafter the connection is established between the feed which is associ-

ated with the powder supply which contains the spray powder for the for-



However pollutants in a |ayer can al so, naturally, | ead to a cl ear
deterioration of the mechanical, chenmf physi cal or therma
characteristics of the polluted | ayer. Even smal | anpounts of
pollutants can, in special cases, lead to certain |ayer
characteristics deteriorating so dramatically that the coating as a
whol e no I onger has the desired characteristics and the coated part
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heating up the coating material in a heating zone al so a charging
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i ntroduce e he zone. In this arrangenent. the thernmal
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second layer.

A considerable disadvantage of this known plasma spraying apparatus is
however that in a spray powder feed itself or in a connection line between
a spray powder supply and the feed even after an interruption of the con-
nection between spray powder supply and the associated feed remains of
the corresponding spray powder still exist. The result of this is that by
means of the considerable negative pressure which the plasma flame pro-
duces, these remnants of the spray powder are sucked out of the feed dur-
ing further spraying together with another spray powder which is supplied
to the plasma flame as describe above from another feed for the spraying
of a further layer and thus the spray powder, which is actually intended
for the formation of a further layer, is contaminated. This means that the
further layer contains certain constituents of the spray powder which was

actually intended solely for the formation of a first layer.

It is obvious that pollutants such as these can have considerable negative
consequences. If for example pollutants are introduced into the white wear
protection layer described above by that powder which should actually
only form the black bond layer, the white covering layer will not have the

lovely aesthetic white colour but rather be dyed more or less grey or con-



in such a manner that a relative position between the feed and the
heati ng zone can be altered in the opegfating state. Due to the fact
that the relative position can be altered in the operating state

bet ween the feed and the heating zone, in which a spray powder which
has been brought via a feed can be heated, a feed can be renoved from
the range of influence of the plasma flanme when it is no | onger
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pol luted by the powder which was used to spray the previous |ayer.
Thus, nulti-layer systens nade of different materials can be applied
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explained in the foll ow ng can e%senti allly be carried out usi@ng al |
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and is suitable for applying practically any concei vabl e thermal
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features of the independent claim in the respective category.

The dependent claims relate to particularly advantageous embodiments of

the invention.

The invention thus relates to a thermal spraying apparatus for coating a
surface of a substrate by means of a coating material. The thermal spray-
ing apparatus includes a spray pistol with a heating device for heating up
the coating material in a heating zone and also a charging apparatus with
a feed through which the coating material can be introduced into the heat-

ing zone. In this arrangement the thermal spraying apparatus is designed



In an enbodi ment which is particularly inportant for industrial
practice the thermal spraying apparatgﬁ is designed in such a way in
this arrangenent that the feed is arranged to be novable in relation
to the heating device. This can, for exanple, be realised in that the
spray pistol itself has a position in relation to the spraying
apparatus per se which can not be altered in the operating state,
uher easasRenld o Rbr ther B9%hiive bBEAGPBCtRelATNBYBLE M e hehlling
other words for exanple in relatioh to the position to the plasma  °
fl ame oforee phasheadtereyiinghe spetatiransheeal tered. For this purpose,
in a special enbodiment, the feed can, for exanple, be nounted on a
novabl e carriage which is displaceable in relation to the heating
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zone via the second feed, without fear of a contam nation of the
second spray powder with the first spray powder. It is naturally also
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del i very(;0f spray powder, with the position of the two feeds in
relation to the thermal spraying apparatus as such being fixed in the
operating state. In this case the spray pistol is novably arranged in

relation to its pagsition.to the t feeds. The spray pistol can be
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the firstéafingdi@nde fheflapi@¥praying and/or a heating device for detonation
spraying and/or another thermal heat source. This means that the ther-
mal spraying apparatus in accordance with the invention which is to be
" explained in the following can essentially be carried out using all known

thermal spraying processes, i.e. the type of heating device and thus the
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S of ane spraying and a second | ayer can be applied by neans
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has a position in relation to the spraying apparatus per se which can not

be altered in the operating state, whereas a position of the feed in relation
to the heating zone, in other words for example 1n relation to the position
to the plasma flame of a plasma spraying pistol can be altered. For this
purpose, in a special embodiment, the feed can, for example, be mounted
on a movable carriage which is displaceable in relation to the heating zone
which is, for example, defined by the plasma flame of a plasma spray pis-
tol.

Preferably but not necessarily, as will be explained later on with a special
example, at least a first feed and a second feed are provided, with at least
the first feed, in a special case the first and second feeds, being arranged

to be movable in relation to the heating device. In this arrangement a first
coating material can be feed via the first feed and a second coating mate-

rial can be fed via the second feed. An arrangement such as this allows

the spraying of two or more different layers of a coating system using two



spray powder into the nelting zone is swng correspondingly in the
direction of the nelting zone, which 5§ produced by the plasma spray
pistol. A cleaning unit can be further provided so that, if
necessary, a feed for the spray powder can be noved out of the range
of influence of the heating zone so that the feed can be cl eaned by
the cleaning unit, as is sufficiently famliar to the person

aver ageby ngdild digkrentisitad powderd bat ke freestey AU & sPWistidtednad

i deal condition for a subSequent coating procedure. It goes w thout
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of the heating zone. Different variants can be preferred depending on the
spraying procedure, used or the demands on the layer to be sprayed or the
design of the coating processes as a whole and the nature of the actual

spraying apparatus used.

In a further special embodiment of a thermal spraying apparatus in ac-
cordance with the invention the heating device is movably arranged in re-
lation to the fced. This means that as an alternative to the embodiment
explained previously it is, for example, also possible for two different feeds
to be present, which are, for example, connected to two different spray
powder stores for the delivery of spray powder, with the position of the two
feeds in relation to the thermal spraying apparatus as such being fixed in
the operating state. In this case the spray pistol is movably arranged in
relation to its position to the two feeds. The spray pistol can be arranged
on a movable carrier for example, so that the spray pistol is arranged in
relation to the first feed for spraying in such a way that a first spray pow-

der can be introduced into the heating zone via the first feed and the spray



The invention further relates to a thermal spraying process to be
carried out in one of the thernal sprgéing appar at uses descri bed
above, with a surface of a substrate I ng coated with a coating
material by nmeans of a thermal spraying apparatus, including a spray
pistol with a heating device and a chargi ng apparatus with a feed,
with the coating material being introduced via the feed into the

heat i ng gﬁeg\}sﬁﬁﬁﬁ;ﬁﬁb%l&xﬁiﬁ%ﬁ&f Bet %6%1€%r%ei%%%?§t&ﬁﬂ that
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w Il be explained in nore detail with the help of the drawing in the
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the spraying procedure per se. In a preferred variant of the embodiment
explained above, the substrate is moved in synchronism with the spray
pistol, by suitable coupling to the displacement of the spray pistol this, so

that two layers can also be sprayed one on top of the other.

1t is naturally also possible, in another embodiment of a thermal spraying
apparatus in accordance with the invention, for at least one second heat-
ing device to be provided in addition to a first heating device and for at
least the first heating device to be movably arranged in relation to one
feed, and preferably for both to be movable in relation to one feed. In this
way it is possible to apply different layers to one substrate using different

types of spray pistols and/or using different spray powders.

In particular, for example, in an apparatus in accordance with the inven-
tion, when a substrate is to be provided with different layers alternately
using a spray pistol for flame spraying or for HVOF spraying and a plasmé
spray pistol, a layer can first be applied by means of flame spraying and a
second layer can be applied by means of plasma spraying. Since in the
known apparatuses for flame spraying or for HVOF spraying the powder
feed takes place as a rule axially via the feed and not radially from the
outside, the feeds are, for example, swung out of the range of influence of
the heating zone during the coating step by means of flame spraying, since
the feeds are not required during flame spraying. When the coating step
by means of flame spraying is complete, the spray pistol for flame spraying

is exchanged for a plasma spray pistol and the feed for conducting the



Fig. 3a third enbodi nent with pivotably arranged feeds; Fig. 4an
enbodi rent wth a novably arranged spi?y pi stol. Before a few

enbodi nents of thernmal spraying apparatuses in accordance with the

i nvention are explained further with the help of the drawi ng, a

typi cal arrangenent of a thermal spraying apparatus |' known fromthe
prior art wll be explained with reference to Fig. la as briefly as
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that the coating material 4' can heated in the heating zone 6" and
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Characteristic for the known thermal spraying apparatus |' in this
arrangenent is that the relative position 9° between the feed 8 and
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represent the prior art like Fig. |a.
In this arrangement the relative movement of the previously named com-
ponents of a thermal spraying apparatus in accordance with the invention
does not have to be a linear movement. Depending on the circumstances
or the special requirements placed on the spraying conditions, the path of
the relative movement towards one another can also be more complicated
than simply linear. Thus the feed and/or the heating device and/or the

} cleaning unit can, for example, be rotatably arranged relative to each

(: other by means of a drive, which can be of advantage in particular when
during a spraying procedure changes should be made between more than
two different spray powders, and/or when changes should be made be-

tween more than two different types of spray pistol.

In this arrangement the drive for producing the relative movement can be
a pneumatic drive anci/ or a hydraulic drive and/or a magnetic drive
and/or an electrical drive, in particular a linear motor or a rotary machine

or of any other kind.



Fig 1. shows, in schematic illustration, a thermal spraying apparatus
in accordance with the invention which,wll be given the reference
nuneral 1 in the follow ng. This enbodi'nent which is particularly
inmportant in practice, is particularly suitable, for exanple, to
spray on a coating nmade of two layers using two different spray
powders 4, 41, 42 onto a surface 2 of a substrate 3 one after another
and onerpx&hveRRdR] Agftherteldiesabr2RQsimal spféﬂﬁgrﬁt&‘ésb o dearrtéd 1
the substrate 3 Is coated in turn wwth a spray powder 41 and a spray
powder d&dt inroridef the thernml aprayingwappyextisystdsncrivel abovej wetsal0,
a first container 101 and a second container 102 are provided as

sp \r/\gy pavwdiaceseippisudstiate being q@gt,edvvéiitbha @@ﬁ’élaﬁligrmﬁéﬂéi breneanssyray
4 i 4 . . 42 for.
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to thi stidigiceerondtlie fseBhicstiohaatiheddre 404 Isdagteaedtial ity hiQe
via the second |l ead 112 so that when the second feed 82 is |ocated in

t he regingizohettiethedldating daeice, andavitle thadelytiey ppoittn bepweean the
brought _into the heatj.n one for spraying.a second layer. A cut-off .
val ve 19£9 28d the RealiBd fGary bine CHATEER inndq BRAEHNE Staft> so t hat
,the powder supply fromthe containers 41, 42 to the correspondi ng
feeds 81, 82 can either be stopped by closing of the cut-off valve

131, 13Zherinventhm b egpidmed bt mpeddegidivighehefhdlpeiciiie @fdwing
Qalves 131, 132. The two cut-off valves 81, 82 are provided together
on a nounbhe feHpwingi Thevg llre Isbovet,ciry schemagiendisstration: t he
followi ng as the powder injector holder 12. The fact that the powder
i njector holder 12 is displaceable is shown synbolically by the

doubl e 9. i j [ ith a
first | TG g Rt Solkying o8 U Reldiah Trclpl i BALE LSt o
i.e. the coating wwth the spray powder 41 has been conpl eted, the
powder injector holder is_displaced towards the |eft-hand_side al on
t he douBig hrrow ani ermdwshmenice! aithermpk apparshisg ibypceerdrnet with the

drive not shown i E‘m'r:élgfio%’wﬂﬂté lmrgxba%lgreaerganged feed;

Fig. 2 a different embodiment in accordance with Fig.1 with

rotatably arranged feeds;
( Fig. 3 a third embodiment with pivotably arranged feeds;
Fig. 4 an embodiment with a movably arranged spray pistol.

Before a few embodiments of thermal spraying apparatuses in accordance
with the invention are explained further with the help of the drawing, a
typical arrangement of a thermal spraying apparatus 1' known from the
prior art will be explained with reference to Fig. la as briefly as possible
for the sake of clarity. The features known from the prior art are charac-

terised in this arrangement by reference numerals with dashes.
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82 is positioned in such a way that spray powder 42 can be brought
into the nelting zone 6 by neans of t feed 82. Thus a second | ayer
can then be sprayed onto the first |ayer which was sprayed on with
the spray powder 41 without fear of a pollution of the second spray
powder 42 by the first spray powder 41. 17 Another enbodinment in
accordance with Fig. 1 with rotatably arranged feeds is illustrated
schematically in Fig. 2. In the enbodinent illustrated here three
different feeds 8, nanely a first feed 81, a second feed 82 and a
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functions with the thernal ;E(ra&i g‘gu Bparat us 1 in accordance with
Fig. 2 assiegsod powserraipply H ghesqritaime goatingamaterinh 4, Her ex—

d of Fi h | diff be..f ound
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Vemntﬁ?@%ﬁ%ﬂﬁ@%é@ D! s§3InbekBe R atBRAN Y @hndbd %%Fé/d in thi

t he powd i nj ector hol der out a rotational axis
as synboleasie Lyn¢ e atelibhen ammnohe %pqmtdnm thy subatintef3d’ dot thedrma-

novenent as in _the powder injector holder in accordance with Fig.
tion of a layer. Characteristic for the known thermal spraying apparatus 1’
in this arrangement is that the relative position 9' between the feed 8' and
the heating zone 6' remains unaltered, at least during a complete spraying

procedure which is symbolised by the point with the reference numeral 9'.

The Figs. 1- 4 explained in the following correspond from the point of view
of the type of illustration, to a vertical section in accordance with the type
of illustration of Fig. 1a. However Figs. 1- 4 are naturally illustrations of
thermal spraying apparatuses in accordance with the invention and do

1 not represent the prior art like Fig. la.

Fig 1. shows, in schematic illustration, a thermal spraying apparatus in
accordance with the invention which will be given the reference numeral 1

in the following.

This embodiment which is particularly important in practice, is particu-
larly suitable, for example, to spray on a coating made of two layers using
two different spray powders 4, 41, 42 onto a surface 2 of a substrate 3 one

after another and one over the other. In the arrangement illustrated in Fig.



A third enbodiment with pivotably arranged feeds is illustrated in
Fig. 3. This spraying apparatus 1 is al.so suitable for coating the
substrate 3 with two different spray é@mders 41, 42 one after the
other. The essential difference is nmerely that the changing of the
feeds 81, 82 takes place due to the fact that the feeds 81, 82 can be
pi voted, preferably sinultaneously, about respective pivot axes 14,

exarl o e AP PLE 3 el AR Wb L e ro Bl P Mg adbeant
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the Il eft-hand side about the axis 141 in accordance with the draw ng
and the feed 82 is swivelled about the axis 142 into the range of the
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the very high quality layer, sprayed with the Triplex spray pistol

52. \Wecensainees iy b oy dhearetesypeding feepsdl ,p82 tcan &Gither beattbpped

pl asma spray pistols 5, the two ray_pistols 51, 52 could also be
two spr §>y being of thesictollsaliealdor ﬁﬁﬁgoxt o ma&ﬁpgwg& pyexpen-
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the following as the powder injector holder 12. The fact that the powder

) injector holder 12 is displaceable is shown symbolically by the double ar-

( row 9. As shown in Fig. 1, the substrate 3 is coated with a first layer using
the spray powder 41. When the coating procedure, i.e. the coating with the -
spray powder 41 has been completed, the powder injector holder is dis-
placed towards the left-hand side along the double arrow 9 in accordance
with the drawing, by means of a drive not shown in Fig. 1, until the feed
82 is positioned in such a way that spray powder 42 can be brought into
the melting zone 6 by means of the feed 82. Thus a second layer can then
be sprayed onto the first layer which was sprayed on with the spray pow-
der 41 without fear of a pollution of the second spray powder 42 by the
first spray powder 41.



In the enbodi nent shown in Fig. 4, in contrast to the enbodi nents
explained with the help of the Figures 1-3, a substrate 3 which is to
be coated is positioned in front of alfeed 8 wth a first spray

pi stol 51 being exchangeabl e for a second spray pistol 52 during a
sprayi ng procedure. Here the two spray pistols 51, 52 are nounted on
a novabl e spray pistol holder 15 which can be displaced during the
sprayi ng procedure in the direction of the double arrow 9 to change
the spray pistols, so that one after the other, a | ayer can be

sprayed fir in ' and .after this a second
Ryer - cAROphEE ShabdGicatind B SBORLaR With vl O Vi Bl T 368
sayi ng dadls RNAh RGP séfern@icRMPOd pRNtE i n accordance with Fig. 2
and Fig. 3, the spray pistols 51,52 can al so be nounted on an

annul ar spray pistol holder 15, or that the spray pistols 51, 52 can
al so be arranged to be pivotable. O course nore than two of the sane
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coat i ngrally wils@aeppiie satestis poaiderinjdetar holder 12 in accordance with Fig.
1 in just the same way. In principle the coating procedure functions with
the thermal spraying apparatus 1 in accordance with Fig. 2 analogously to
that as already explained at length in the description of Fig. 1. The essen-
tial difference is to be found in the fact that the changing from one feed 8,
for example of the first feed 81, to another feed 82 or 83 takes place by
means of a rotary movement of the powder injector holder 12 about a rota-
tional axis 14, as symbolised by the double arrow 9 and not by means of a

linear movement as in the powder injector holder in accordance with Fig.

( 1.

A third embodiment with pivotably arranged feeds is illustrated in Fig. 3.
This spraying apparatus 1 is also suitable for coating the substrate 3 with
two different spray powders 41, 42 one after the other. The essential dif-
ference is merely that the changing of the feeds 81, 82 takes place due to
the fact that the feeds 81, 82 can be pivoted, preferably simultaneously,
about respective pivol axes 14, as is shown symbolically by the double ar-
row 9. This means that, for example when a first layer has been sprayed

with a spray powder 41 from the container 101 onto the surface 2 of the



coating material in a spray procedure conprising providing a spray
pistol with a plasma burner heating device for heating the coating
material in a heating zone, where thel&ating material passes from
the heating zone to the substrate to provide a coating, providing
first and second conduits containing the coating material through
which the coating material is introduced into the heating zone, the
first and_second conduits being attached in a fixed position to a
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5. A plasma spraying apparatus for coating a surface of a substrate
with a coating material in a spraying procedure, conprising a spray
pistol with a plasma burner heating dé®i ce for heating the coating
material in a heating zone, where the coating nmaterial passes from

t he heating zone to the surface of the substrate to provide a
coating, first and second conduits through which the coating materi al
can be introduced into the heating zone, the first and second
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heating device for the first heating zone and a second heating device
for a second heati ng zone are provi ded and the spraying appar atus is
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above can also be combined in any suitable manner. This means that
thermal spraying apparatuses 1 are in particular possible in which a plu-
rality of the same or different types of spray pistols 5 can be provided, as
well as one or more different feeds 8, which are movable relative to one
another separately or jointly, so that layer systems can be sprayed which
can be sprayed from different spray powders and/or according to different
spraying processes such as for example, plasma spraying, wire spraying,
HVOF etc.



23 9. A plasma spraying apparatus in accordance with claimb5,
including a cleaning unit adapted to clean the conduits outside a
range of influence of the heating zone. 10. A plasnma spraying
apparatus in accordance with claim9, wherein the holder to which the
first and second conduits are attache@0in a fixed position and/or the
heati ng zone and/or the cleaning unit are linearly novable relative
to each oPiwent0Yaimeans of a drive. 11. A plasma spraying apparatus in
accordance with claim9, wherein the holder to which the first and
second conduits are attached in a fixed position and/ or the heating

zone,<nd.r LU ShEAL ARl S0/ AL pTRERL oL L i
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and/or a hydraulic drive and ghetic rical
drive. with a plasma burner heating device for heatmg the coating material in a

heating zone, where the coating material passes from the heating zone to
the substrate to provide a coating, providing first and second conduits
containing the coating material through which the coating material is
introduced into the heating zone, the first and second conduits being
attached in a fixed position to a holder that is movable relative to the
heating zone between two different first and second positions, so that in the
first position the first conduit directs coating material from the first conduit
into the heating zone to provide a first coating layer on the substrate surface
and the second conduit is sufficiently away from the heating zone to
prevent a vacuum in the heating zone from sucking coating material in the
second conduit into the heating zone and to prevent coating material from
the second conduit from entering the heating zone, and in the second
position the second conduit directs coating material from the second
conduit into the heating zone to provide a second coating layer on the
substrate surface and the first conduit is sufficiently away from the heating
zone to prevent a vacuum in the heating zone from sucking material in the
first conduit into the heating zone and to prevent coating material from the
first conduit from entering the heating zone, and moving the holder to the
first position, and while the holder is in the first position, flowing coating
material through the first conduit into the heating zone, and passing this
coating material from the heating zone onto the substrate to form a first
coating layer on the surface of the substrate, and simultaneously preventing
material in the second conduit from entering the heating zone, and then

moving the holder to the second position and, while the holder is in the
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second position, flowing coating material through the second conduit into
the heating zone, and passing this coating material from the heating zone
onto the substrate to form a second coating layer on the surface of the
substrate, and simultaneously preventing material in the first conduit from
entering the heating zone, so that the first and second coating layers are
applied to the substrate surface without interrupting the spraying procedure
and without causing cross-contamination of coating materials from the

respective conduits in the heating zone.

A method according to claim 1 wherein the coating material in the first and

second conduits comprises different coating materials.

A method according to claim 1 wherein moving the holder and the first and
second conduits attached in a fixed position thereto comprises moving the

holder linearly.

A method according to claim 1 wherein moving the holder and the first and
second conduits attached in a fixed position thereto comprises rotating the

holder about an axis.

A plasma spraying apparafus for coating a surface of a substrate with a
coating material in a spraying procedure, comprising a spray pistol with a
plasma burner heating device for heating the coating material in a heating
zone, where the coating material passes from the heating zone to the surface
of the substrate to provide a coating, first and second conduits through
which the coating material can be introduced into the heating zone, the first
and second conduits being attached in a fixed position to a holder that is
movable relative to the heating zone between two different first and second

positions, so that the first position the first conduit directs coating material
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from the first conduit into the heating zone to provide a first coating layer
on the substrate surface and the second conduit is sufficiently away from
the heating zone to prevent a vacuum in the heating zone from sucking
coating material in the second conduit into the heating zone and to prevent
coating material from the second conduit from entering the heating zone,
and in the second position the second conduit directs coating material from
the second conduit into the heating zone to provide a second coating layer
on the substrate surface and the first conduit is sufficiently away from the
heating zone to prevent a vacuum in the heating zone from sucking coating
material in the first conduit into the heating zone and to prevent coating
material from the first conduit from entering the heating zone, and allowing
movement between the first and second positions by the holder, thereby
allowing the first and second coating layers to be applied to the substrate
surface without interrupting the spraying procedure and without causing
cross-contamination of coating materials from the respective conduits in the

heating zone.

A plasma spraying apparatus in accordance with claim 5, wherein the

coating material is present as spray powder and/or as spraying wire.

A plasma spraying apparatus in accordance with claim 5, wherein a first
coating material can be supplied via the first conduit and a second, different

coating material can be supplied via the second conduit.

A plasma spraying apparatus in accordance with claim 5, wherein at least a
first heating device for the first heating zone and a second heating device
for a second heating zone are provided and the spraying apparatus is
designed in such a way that at least the first heating zone is movably

arranged relative to the conduits.
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A plasma spraying apparatus in accordance with claim 5, including a
cieaning unit adapted to clean the conduits outside a range of influence of

the heating zone.

A plasma spraying apparatus in accordance with claim 9, wherein the
holder to which the first and second conduits are attached in a fixed
position and/or the heating zone and/or the cleaning unit are linearly

movable relative to each other by means of a drive.

A plasma spraying apparatus in accordance with claim 9, wherein the
holder to which the first and second conduits are attached in a fixed
position and/or the heating zone and/or the cleaning unit are rotatably

movable relative to one another by means of a drive.

A plasma spraying apparatus in accordance with claim 10, wherein the
drive is a pneumatic drive and/or a hydraulic drive and/or a magnetic drive

and/or an electrical drive.



