
EP0400683B1 Description BACKGROUND OF THE INVENTION 5   FIELD OF THE
INVENTION The present invention relates to a powdered metal spray coating
material which provides a good spray coat- ing property to the base metal
as well as excellent durability and heat and wear resistances, and capable
of improving the spray coating property of a ceramic layer which will be
subsequently formed thereon by spray 10  coating, and to a process for
producing such a material and the use thereof. DESCRIPTION OF THE PRIOR ART
There is a known continuously casting mold which has a Ni-plated
layerformed on an inner surface thereof, 15  and a Co-Mo-Cr alloy layer
formed thereonto by spray coating and consisting of 45 to 65 % by weight of
Co, 20 to 40 % by weight of Mo and the balance of Cr, as disclosed in
Japanese Patent Publication No. 5819/86. When this continuously casting
mold Is used as a mold for common discontinuously casting processes, e.g.,
low pressure casting and gravity casting processes, a disadvantage is
encountered that a blown or rugged portion may be produced, resulting in a
degraded surface of a molded product, because a gas cannot be suf- 20
ficiently removed during casting. The present inventors have proposed, in
Japanese Patent Application No. 46621/89, that after spray coat- ing of a
metal, a porous [err] ceramic layer Is provided on such coating layer by
spray coating for the purpose of solving the above disadvantage. However,
there is a disadvantage of a very poor spray coating deposition of the
ceramic layer onto the 25  above prior art alloy layer. Further, the alloy
layer has only still unsatisfactory wear and heat resistances and hence, a
spray coating material having such properties improved has been desired.
Further, a spray coating material represented by "NiCoCrAIY is disclosed in
Hiromitsu Takeda, Ceramic Coating", 195-205 (30. September 1988) issued by
Dairy Industrial Press, Co., Corp. This spray coating ma- terial consists
of Ni, Co, Cr, Al and Y and has a composition comprising 25 % by weight of
Co, 13 % by weight 30  of Al, 17 % by weight of Cr, 0.45 % byweightofY and
the balance of Ni. The spray coating material undoubtedly has an excellent
spray coating property and provides an excellent deposition of a ceramic
spray coating and excellent heatand wearresistances, butsuffersfroma
disadvantage thatwhen the material afterspray-coating comes into
contactwith the meltof magnesium ora magnesium alloy, oraluminium oran
aluminium alloy, e.g., when a molded product of such a metal is produced
using a mold, aluminium Itself in the spray coating material 35  may be
deposited on a molded product, and/or aluminium or magnesium itself in the
molded product may be adhered to a spray-coated substrate or mold blank.
SUMMARY OF THE INVENTION 40     It is an object of the present invention to
provide a spray coating material which Is free from the disadvan- tages
associated with the above prior art spray coating materials and provides
excellent heat and wear resis- tances to the surface of a substrate. To
achieve the above object, according to the present invention, there is
provided a powdered metal spray coating material which comprises two or
more of Ni, Cr and Co, and 0.1 to 1.0 % by weight of Y based on the 45
total weight of the spray coating material, wherein if Co Is present, the
content of Co is in a range of 20 to 40 % by weight, and the balance is Ni
and/or Cr, and if Cr is present, the content of Cr is in a range of 15 to
30 % by weight, and the balance is Ni and/or Co. The present inventors have
found that the disadvantages as- sociated with the prior art can be
overcome by provision of such powdered metal spray coating material.
Conveniently, the powdered metal spray coating material according to the
present invention comprises 40 50  to 60 % by weight of Ni, 20 to 40 % by
weight of Co, 15 to 25 % by weight of Cr and 0.1 to 1.0 % by weight of Y.
The spray coating material according to the present invention has a very
good spray coating property to a base metal and an Ni plating layer and
exhibits a very excellent durability as a layer for bonding or joining the
base metal or plating layerwith a ceramiclayer, and an excellent deposition
of a ceramiclayerspray-ooated 55  thereonto due to an oxidated coating
formed by Ni, Cr and Co under an effect of Y. For such properties, It is
convenient that each of the constituents for the spray coating material is
used in an amount within the above- defined range. if Y is used In an
amount less than the above-defined range, the oxidated coating may be un-
sufficiently formed, whereas If the amount of Y is too large, an
over-oxidated coating having poor durability 2   



EP 0 400 683 B1 and wear resistance may be formed. If the amounts of Ni, Cr
and Co are either more and less than the above- defined ranges, an alloy
characteristics may be lost, and the resulting spray coating material has
properties degraded. The present invention also provides a process for
producing a powdered metal spray coating material of 5   the type described
above, comprising the steps of melting and homogenizing individual starting
metals, par- ticularly, 40 to 60 % by weight of NI, 20 to 40 % by weight of
Co, 15 to 25 % by weight of Cr and 0.1 to 1.0 % by weight of Y in vacuum,
and forming the metals Into a powder by means of a gas atomizer. Further,
the present invention provides a discontinuously casting copper or copper
alloy mold comprising a Ni-plating layer formed on an Inner surface of a
mold substrate, a coating layer formed as an intermediate 10  layer by
spray-coating of a powdered metal spray coating material according to the
present Invention, and a porous [err] ceramic coating layeras a top coating
layer, the composition of the ceramic layercomprising 98 to 85 % by weight
of ZrO2 and 2 to 15 % by weight of Y203. Yet further, the present invention
contemplates a discontinuously casting mold comprising a coating layer
formed on an inner surface of a mold substrate of cast iron, steel or
iron-based special alloy by spray coating 15  of a powdered metal spray
coating material according to claim, and a porous [err] ceramic coating
layer as a top coating layer, the composition of the ceramic layer
comprising 98 to 85 % by weight of ZrO2 and 2 to 15 % by weight of Y203.
DETAILED DESCRIPTION OF THE INVENTION 20 Base metal on which the powdered
metal spray coating material of the present invention can be applied
Include cast iron, steel, Iron-based special alloys, and
copperorcopperalloys. Places atwhich the spray coat- ing material of the
present invention can be used are not limited, but it is convenient that it
will be sprayed onto places with which a molten metal of aluminium or
aluminium alloy or a molten magnesium or magnesium alloy 25  will come into
contact, e.g., onto molten metal-contacted surfaces of a mold, a ladle and
a pouring basin other than a crucible in a melting furnace. The powdered
spray coating material of the present invention produced in the above
mannercan be spray- coated by conventional methods such as a plasma spray
coating and a high temperature spray coating. A coating layer provided
after spray coating using the metal spray coating material of the present
invention 30  has an excellent heat resistance such that it can withstand a
temperature up to [err] The ceramic layer serves to remove a gas during
casting and also to significantly improve the heat resis- tance and
durability of the mold. Further, it has a very good deposition on the layer
of the metal spray coating material of the present invention. The mold
provided with these layers exhibits a durability enough to withstand great
many shots, e.g., 35  35,000 shots, of the casting process, as compared
with the prior art mold, in producing a molded product of aluminium,
aluminium alloy, magnesium or magnesium alloy, even if the base metal Is a
copper alloy. Examples In which the spray coating material of the present
Invention Is applied to a casting mold blank made of a copper alloy will be
described below. Frist, a Ni-plating layer is formed on an inner surface of
a mold substrate made of each of copper alloys 40  Nos. 1 to 8 given in the
following Table (the balance of each alloy in the Table is copper) to a
thickness of 50 to 300 [err] particularly, 100 to 200 [err] by a usual
method, and a spray coating material having an alloy com- position as
described above according tothe present Invention Isapplied ontothe
Ni-plating layerto a thickness of 50 to 600 [err] particularly 200 to 300
pm by plasma spray coating at a temperature of about 10,000 to about [err]
or by a high temperature spray coating at about [err] while cooling with
water by means of an 45  intra-mold water cooler if necessary. Then, a
ceramic coating layer of a composition comprising 98 to 85 %, particularly,
95 to 90 % by weight of ZrO2 and 2 to 15 %, particularly, 5 to 10 % by
weight of Y203 is formed thereon to a thickness of 50 to 500 [err]
particularly, 200 to 300 [err] by spray coating under a similar condition.
A large number of open pores are produced in the ceramic layer and hence,
the latter is porous. The size of pores in the porous layer is not so large
as to produce an unevenness on a surface of a molded product and 50  Is
such that the pores can be observed by a microscope. 55 3   



EP 0 400 683 B1 Alloy    Incorporated            (%)
Coefficient of No.        metal                         thermal
conductivity 5 1          Sn                   0.3                 6 2
Zr                   0.15                7 10          3          Zn
0.15               5 4          Si                   0.5                 4
5          Be                   0.25                6 6          Cr
0.85                7 15 7          Ti                   0.2
5 8          Zr O.15 and Cr 0.85                      6 20 The mold made
utilizing the spray coating material of the present Invention has a
layerformed of the spray coating material, which is very good as a bonding
layer, in spite of a considerable difference in coefficient of thermal
expansion between such layer and the base metal. Further, this spray
coating material layer has a high durability and a high wear resistance.
The mold made In the above manner is capable of withstanding 25  35,000
shots of the casting process without a need for application of a softfacing
material on the Inner surface of the mold. The present invention will now
be described in more detail by way of Examples and Comparative Examples.
EXAMPLE OF PRODUCTION 30 1) 445.5 g of Ni, 350 g of Co, 200 g of Cr and 5.5
g of Y are molten In a melting crucible which has been brought intoavacuum
condition byavacuum pump, and the resulting melt Is then formed intoaflne
powder having an average particle size of 30 pm by a gas atomizer. 2) A
fine powder having an average particle size of 50 [err] is formed In the
same manner as in Example 35      1, except for the use of 490.5 g of Ni,
330 g of Co, 174 g of Cr and 5.5 g of Y. 3) 795.5 g of Ni, 200 g of Cr and
4.5 9 of Y are molten In a melting crucible which has been brought into a
vacuum condition by a vacuum pump, and the resulting melt is then formed
into fine powder having an average particle size of 30 [err] by gas
atomizer. 4) A fine powder having an average particle size of 50 pm is
formed in the same manner as in Example 40      3, except for the use of
664.5 g of Ni, 330 g of Co and 5.5 g of Y. 5) 795.5 g of Co, 200 g of Cr
and 4.5 9 of Y are molten in a melting crucible which has been brought into
a vacuum condition by a vacuum pump, and the resulting melt is then formed
into a fine powder having an average particle size of 30 pm by a gas
atomizer. 45  EXAMPLE OF USE 1) An Ni plating layer havingathickness of 200
[err] Is formed byan electro-plating process ontoan innersurface of a mold
blank made of a copperalloy No.2 containing 0.15% byweightof zirconium and
having a coefficient of thermal conductivity of 7. Then, the spray coating
material produced In Production Example 1 is applied 50  thereon by a
plasma spray coating process at [err]  to form a coating film having a
thickness of 150 [err] A ceramic mixture of 92 % by weight of ZrO2 and 8 %
by weight of Y203 Is applied onto thus-formed metal coating layer to a
thickness of 250 pm by a similar spray coating process. In this case, the
spray coating tem- perature is of [err]  A large number of very small pores
are present In the ceramic layer and hence, the latter is porous. 55
The copper alloy mold made in this manner was used for the production of an
aluminium alloy casing for an engine of an automobile In a casting process
with cooling to 350 to [err] and as a result, even if 35,000 shots were
conducted, any change on the surface of the mold was not still observed,
and the surface of the molded product was satisfactory. 4    EP 0 400 683
B1 



2) A permanent mold was produced in the same manner an in Use Example 1,
except for the use of a mold blank made of a copper alloy No. 7 containing
0.2 % by weight of Ti and having a coefficient of thermal conductivity of 5
and the use of the spray coating material produced in Production Example 2
and of a ceramic mixture of 92 % by weight of [err] and 8 % by weight of
[err] This mold was used to conduct a 5      casting experiment for
producing an aluminium alloy casing for an automobile engine in a casting
process as in Use Example 1 and as a result, even if 35,000 shots were
carded out, any change on the surface of the mold was still not observed,
and the surface of a molded product was satisfactory. 3) A copper alloy
mold was produced in the same manner as in Use Example 1, except for the
use of the spray coating material produced in Production Example 3.
Acasting experimentfor producing an aluminium 10     alloy casing for an
automobile engine in a casting process was carried out In this mold In the
same manner as in Use Example I and as a result, even If 35,000 shots were
conducted, any change on the surface of the mold was still not observed,
and the surface of a molded product was satisfactory. 4) A permanent mold
was produced in the same manner as in Use Example 2, except for the use of
the spray coating material produced in Production Example 4. Acasting
experimentfor producing an aluminium 15     alloy casing for an automobile
engine In a casting process was carried out In this mold In the same manner
as in Use Example I and as a result, even if 35,000 shots were conducted,
any change on the surface of the mold was still not observed, and the
surface of a molded product was satisfactory. 5) A permanent mold was
produced in the same manner as In Use Example 2, except for the use of the
spray coating material produced in Production Example 5. Acasting
experimentfor producing an aluminium 20     alloy casing for an automobile
engine in a casting process was carried out in this mold in the same manner
as In Use Example 1 and as a result, even if 35,000 shots were conducted,
any change on the surface of the mold was still not observed, and the
surface of a molded product was satisfactory. 6) A permanent mold was
produced In the same manner as in Use Example 2, exceptthatthe spray
coating material produced in Production Example 3 was spray-coated onto an
inner surface of a steel mold blank 25     without spray coating of NI. A
casting experimentfor producing an aluminium alloy casing foran automobile
engine in a casting process was carried out in this mold in the same manner
as in Use Example 1, except that the cooling was not conducted, and as a
result, even if 35,000 shots were conducted, any change on the surface of
the mold was still not observed, and the surface of a molded product was
satisfactory. It can be seen from Use Examples 1 to 6 that the spray
coating material according to the present invention 30  is very
satisfactory for a layer for bonding or joining a base metal and a ceramic
layer. COMPARATIVE EXAMPLES 1) Using a spray coating material comprising 55
% by weight of Co, 30 % by weight of Mo and the balance 35     of Cr, it
was applied onto a base metal by spray coating in the same manner as in Use
Example 1. Then, it was attempted to apply the ceramic material described
in Use Example I thereonto by spray coating and as a result, the ceramic
material was only unsufficiently desposited. 2) The same procedure as in
Use Example I was repeated, exceptfor the use, as a spray coating material,
of a powder alloy comprising 25 % by weight of Co, 3 % by weight of Al, 17
% by weight of Cr, 0.45 % by 40     weight of Y and 54.55 % by weight of
Ni. The test was also conducted in the same manner as in Use Ex- ample I
and as a result, the peeling-off of a surface of an aluminium alloy molded
product was observed after cooling. It is estimated that this has occured
as a result of adhesion of aluminium In the molten metal to aluminium in
the bonding layer through micro-pores in the ceramic layer. 45 Claims 1. A
powdered metal spray coating material which comprises two or more of Ni, Cr
and Co, and 0.1 to 1.0 50      % by weight of Y based on the total weight
of the spray coating material, wherein if Co is present, the content of Co
Is in a range of 20 to 40 % by weight, and the balance is Ni and/or Cr, and
if Cr is present, the content of Cr is in a range of 15 to 30 % by weight,
and the balance is Ni and/or Co. 2. A powdered metal spray coating material
according to claim 1, wherein said material comprises 40 to 60 55      % by
weight of Ni, 20 to 40 % by weight of Co, 15 to 25 % by weight of Crand 0.1
to 1.0 % byweght of Y. 3. A process for producing a powdered metal spray
coating material according to claim 1, comprising the 5   



EP 0 400 683 BI 2) A permanent mold was produced in the same manner an in
Use Example 1, except forthe use of a mold blank made of a copper alloy No.
7 containing 0.2 % by weight of Ti and having a coefficient of thermal
conductivity of 5 and the use of the spray coating material produced in
Production Example 2 and of a ceramic mixture of 92 % by weight of ZrO2 and
8 % by weight of [err] This mold was used to conduct a 5      casting
experiment for producing an aluminium alloy casing for an automobile engine
In a casting process as in Use Example I and as a result, even if 35,000
shots were carried out, any change on the surface of the mold was still not
observed, and the surface of a molded product was satisfactory. 3) A copper
alloy mold was produced in the same manner as in Use Example 1, except for
the use of the spray coating material produced in Production Example 3.
Acasting experiment for producing an aluminium 10     alloy casing for an
automobile engine in a casting process was carried out In this mold in the
same manner as in Use Example I and as a result, even if 35,000 shots were
conducted, any change on the surface of the mold was still not observed,
and the surface of a molded product was satisfactory. 4) A permanent mold
was produced in the same manner as in Use Example 2, except for the use of
the spray coating material produced in Production Example 4. Acasting
experiment for producing an aluminium 15     alloy casing for an automobile
engine in a casting process was carded out in this mold in the same manner
as in Use Example I and as a result, even if 35,000 shots were conducted,
any change on the surface of the mold was still not observed, and the
surface of a molded product was satisfactory. 5) A permanent mold was
produced In the same manner as in Use Example 2, except for the use of the
spray coating material produced in Production Example 5. Acasting
experiment for producing an aluminium 20     alloy casing for an automobile
engine in a casting process was carried out in this mold in the same manner
as in Use Example I and as a result, even if 35,000 shots were conducted,
any change on the surface of the mold was still not observed, and the
surface of a molded product was satisfactory. 6) A permanent mold was
produced In the same manner as in Use Example 2, except thatthe spray
coating material produced in Production Example 3 was spray-coated onto an
inner surface of a steel mold blank 25      without spray coating of Ni.
Acasting experiment for producing an aluminium alloy casing for an
automobile engine in a casting process was carried out In this mold in the
same manner as in Use Example 1, except that the cooling was not conducted,
and as a result, even if 35,000 shots were conducted, any change on the
surface of the mold was still not observed, and the surface of a molded
product was satisfactory. It can be seen from Use Examples I to 6 that the
spray coating material according to the present invention 30 is very
satisfactory for a layer for bonding or joining a base metal and a ceramic
layer. COMPARATIVE EXAMPLES 1) Using a spray coating material comprising 55
% by weight of Co, 30 % by weight of Mo and the balance 35      of Cr, it
was applied onto a base metal by spray coating in the same manner as in Use
Example 1. Then, it was attempted to apply the ceramic material described
In Use Example I thereonto by spray coating and as a result, the ceramic
material was only unsufficiently desposited. 2) The same procedure as in
Use Example I was repeated, exceptfor the use, as a spray coating material,
of a powder alloy comprising 25 % by weight of Co, 3 % by weight of Al, 17
% by weight of Cr, 0.45 % by 40      weight of Y and 54.55 % by weight of
Ni. The test was also conducted in the same manner as in Use Ex- ample 1
and as a result, the peeling-off of a surface of an aluminium alloy molded
product was observed after cooling. It is estimated that this has occured
as a result of adhesion of aluminium in the molten metal to aluminium in
the bonding layer through micro-pores in the ceramic layer. 45 Claims 1. A
powdered metal spray coating material which comprises two or more of Ni, Cr
and Co, and 0.1 to 1.0 50      % by weight of Y based on the total weight
of the spray coating material, wherein if Co is present, the content of Co
is in a range of 20 to 40 % by weight, and the balance is Ni and/or Cr, and
if Cr is present, the content of Cr is in a range of 15 to 30 % by weight,
and the balance is Ni and/or Co. 2. A powdered metal spray coating material
according to claim 1, wherein said material comprises 40 to 60 55      % by
weight of Ni, 20 to 40 % by weight of Co, 15 to 25 % by weight of Cr and
0.1 to 1.0 % by weight of Y. 3. A process for producing a powdered metal
spray coating material according to claim 1, comprising the 5 



EP 0 400 683 B1 steps of melting and homogenizing starting metals in vacuum
and forming them Into a metal powder by a gas atomizer. 4.  A process for
producing a powdered metal spray coating material according to claim 2,
wherein starting 5       metals of 40 to 60 % by weight of Ni, 20 to 40 %
by weight of Co,15 to 25 % by weight of Cr and 0.1 to 1.0 % by weight of Y
are molten and homogenized in vacuum, and then formed into a metal powder
by a gas atomizer. 5. A discontinuously casting copper alloy mold,
comprising a Ni-plating layer formed on an Inner surface of 10      a
copper or copper alloy mold blank a coating layer formed as an Intermediate
layer by spray-coating of a powdered metal spray coating material according
to claim 1, and a porous [err] ceramic coating as a top coating layer, the
composition of said porous ceramic layer comprising 98 to 85 % by weight of
ZrO2 and 2 to 15 % by weight of [err] 6. A discontinuously casting mold,
comprising a coating layer formed on an inner surface of a mold blank of 15
a cast iron, steel or iron-based special alloy by spray coating of a
powdered metal spray coating material according to claim 1, and a porous
[err] ceramic coating formed thereon as a top coating, the com- position of
said ceramic layer comprising 98 to 85 % by weight of ZrO2 and 2 to 15 % by
weight of [err] 7. A discontinuously casting copper alloy mold, comprising
a Ni-plating layer formed on an inner surface of 20      a mold blank, a
coating layerformed as an intermediate layer by spray-coating of a powdered
metal spray coating material according to claim 2, and a porous [err]
ceramic coating layer as a top coating layer, the composition of said
porous ceramic layer comprising 98 to 85 % by weight of [err] and 2 to 15 %
by weight of Y203. 25 Patentansprfche 1.
Metallpulver-Sprfhbeschichtungs-Werkstoff, das zwel oder mehrals zwei
Bestandteile aus Ni, Cr und Co sowle 0,1 bis 1,0 Gewichts-% Y, bezogen auf
die Gesamtmasse des Sprulhbeschichtungs-Werkstoffes, 30      enthilt,
dadurch gekennzelchnet, daB dann, wenn Co vorhanden ist der Co-Gehalt Im
Bereich von 20 bis 40 Gewichts-% liegt und der Rest aus Ni und/oder Cr
gebildet wird, und dann, wenn Cr vorhanden ist, der Cr-Gehalt im Bereich
von 15 bis 30 Gewichts-% liegt und der Rest aus Ni und/oder Co besteht. 2.
Metallpulver-Sprfhbeschichtungs-Werkstoff nach Anspruch 1, dadurch
gekennzeichnet, daS dieser 35      Werkstoff aus 40 bis 60 Gewichts-% Ni,
20 bis 40 Gewichts-% Co, 15 bi 25 Gewichts-% Cr und 0,1 bis 1,0 Gewichts-%
Y besteht. 3. Verfahren zurHerstellung eines
Metallpulver-Sprfhbeschichtungs-Werkstoffes nachAnspruch 1, dasdie Schritte
des Schmelzens und des Homogenisierens derAusgangsmetalle Im Vakuum und
ihrer Umwand- 40      lung In ein Metalipulver durch eine
Gasverdfsungs-Einrichtung umfa~t. 4. Verfahren zur Herstellung eines
Metalipulver-Sprfhbeschichtungs-Werkstoffes nach Anspruch 2, da- durch
gekennzelchnet, daB die Ausgangsmetalle In Mengen von 40 bis 60 Gewichts-%
Ni, 20 bis 40 Ge- wichts-% Co, 15 bis 25 Gewichts-% Cr und 0,1 bls 1,0
Gewichts-% Y geschmolzen und im Vakuum ho- 46      mogenisiert und
anschileBend in ein Metallpulver durch eine Gasverd0sungs-Einrichtung
umgewandelt werden. 5. Aus elner Kupferleglerung bestehende Gulform fOr ein
diskontinuierliches Gieliverfahren, die eine gal- vanische Nickelschicht
auf der Inneren Oberfllche eines Gulbform-Rohlings aus Kupfer oder einer
Kup- 60      ferleglerung, eine Oberzugsschicht, die ala Zwbchenschicht
durch Sprfhbeschlchten mit elnem Metall-
pulver-Sprflhbeschichtungs-Werkstoff nach Anspruch 1 geschaffen wurde, und
einen porosen Keramik- Oberzug aus ZrO2/Y203 als obere Deckschicht
aufwelst, wobei diese porose Keramikschicht aus 98 bis 85 Gewichts-% ZrO2
und aus 2 bis 15 Gewlchts-% Y203 besatht. 6.  Guiform frr ein
diskontinuierliches Gle~verfahren, die elne Oberzugsschicht, die durch
Sprfhbeschich- ten mit einem Metalipulver-Spr~hbeschichtungs-Werkstoff nach
Anspruch 1 auf die innere Oberflache eines GulBform-Rohlings aus Gulelsen,
Stahl oder elner Spezialleglerung auf Eisenbasis geschaffen wurde, und
darauf elnen porosen Keramikfberzug aus ZrO2IY203 als obere Deckschicht
besitzt, wobei 6   



EP O 400 683 B1 diese Keramikschicht aus 98 bis 85 Gewichts-% ZrO2 und 2
bbs 15 Gewichts-% Y203 besteht. 7. Aus einer Kupferleglerung bestehende
Guiform fOr sin diskontlnuierliches Gielverfahren, die sine gal- vanische
Nickelschicht auf der inneren Oberfiiche sines Gugform-Rohlings, sine
Oberzugsschicht, die 5       als Zvwischenschicht durch Sprihboschichton
mit sinem Metallpulver-Sprflhbeschichtungs-Werkstoffes nach Anspruch 2
alsZwischenschicht nach einem Sprilhbeschichtunge-Vorfahren geschaffen
wurde, und elnen porosen Keramikflberzug aus ZrO21Y2O8 als obero
Deckschicht besitzt, wobei diese por6se Kera- mikschicht aus 98 bis 85
Gewichts-% ZrO2 und aus 2 bis 15 Gewlchta-% Y203 besteht. 10 Revendications
1. Un mat6riau en poudre mitallique pour le depbt par pulverisation qui
comprend deux ou plusieurs des elements parmi NI, Cr et Co, et de 0,1 A
1,0% en poids d'Y sur base du poids total du mat6riau pour le 15      dep6t
par pulvirisatlon, dans lequel, si du Co est present, la teneur en Co ost
de l'ordre de 20 A 40% en poids, et le rests est du NI et/ou du Cr et, e du
Cr est pr6sent, la tsneur en Cr est de l'ordre de 15 A 30% en polds et le
rests est du Ni etlou du Co. 2. Un mat6rlau en poudre metallique pour le
dopat par pulverisation suivant la revendication 1, dans lequel 20
ledit matoriau comprend de 40 A 60% en poids de NI, de 20 A 40 % en poids
de Co, de 15 A 25% en poids de Cr et de 0,1 A 1,0% en poids d'Y. 3.  Un
proc6d6 de fabrication d'un materiau en poudre m6tallique pour Is depot par
pulv6risation suivant la revendication 1, comprenant lea etapes consistant
A fondre et homog6n6iser des m6taux de depart sous 25      vide et A lee
transformer en une poudre m6tallique A I'aide d'un pulv6risatbur A gaz. 4.
Un proced6 de fabrication d'un mat6rau en poudre metallique pour le d6p6t
par pulvorisation suivant la revendication 2, dans lequel des metaux de
d6part de 40 A 60% en poids de NI, de 20 A 40 % en polds de Co, de 15 A 25%
on polds de Cr et de 0,1 A 1,0% en poids d'Y sont fondus et homog6n6ises
sous vide et ensuite transformes on une poudre m6tallique par un
pulv6risateur a gaz. 30 5. Un moule en alliage de cuivre pour la coule
discontinue, comprenant une couche de placage de Ni formee sur une surface
int6rieure d'une pioce brute de moule en cuivro ou alliage de cuivre, une
couche de re- vitement form6e comme couche Intermediaire par depot par
pulverisatfon d'un mat6riau en poudre me- tallique pour Is depot par
pulv6risation suivant la revendication 1, et une couche coramique de
ZrO2/Y203 35      poreuse comme couche de revitement superieure, la
composition de laditb couche coramique poreuse comprenant do 98 a 85% on
polds de ZrO2 et de 2 a 15% en poids dY203. 6.  Un moulo de coulee
discontinue, comprenant une couche de revbtementform6e surune surface
intbrieure d'une piece brute de moule on fonte, acier ou alliage special A
base de for par depdt par pulverisatfon 40      d'un matiriau en poudre
metallique pour le dopot par pulvorisation suivant la revendication 1 et
une cou- che ceramique de ZrO2/Y203 poreus. formee sur cotte derniere comme
couche de revOtement sup6rieu- re, la composition de ladito couche
ceramique comprenant de 98 a 85% en polds de ZrO2 et de 2 a 15% en poids
d'Y203. 45  7. Un moule en alliage decuivre pourla coulee discontinue,
comprenant une couche de placage de Niformee surune surface interleure
d'une piece brute de moule, une couche de revtementformee comme couche
intermedialre par depot par pulverisation d'un matiriau en poudre
mhtallique pour le dopUt par pulverisa- tion suivant la revendication 2, et
une couche coramique de ZrO2/Y203 poreuse comme couche de reve- tement
superieure, la composition de ladito couche ceramique poreuse comprenant de
98 A 85% en poids 50      de ZrO2 et de 2 A 15% en poids d'Y20. 55 7    


