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Description

[0001] The present invention relates to a process for painting with powder paints various objects and artefacts, made
of materials either conductive or non conductive, such as metal, glass, ceramic and like materials.
[0002] The invention also relates to the so obtained painted products and the apparatus for carrying out said process.
[0003] As is known, powder paints are produced by mixing the semi-fluid state resins in a one or double-screw
extruder together with hardeners, pigments and the most suitable additives.
[0004] After the heat-extrusion there takes place the lamination, with following cooling of the extruded product and
the subsequent flaking.
[0005] Afterwards, the scales are ground by a mechanical system (for instance, a pin type mill) until a powder is
obtained having a controlled particle size.
[0006] The average particle size of the powders obtained by the aforesaid process is usually comprised between 10
and 100µ (preferably, between 40 and 80µ), as greater or smaller size powder particles may create severe application
problems that cause the application process to be not economical.
[0007] As is known, the painting treatment with thermoplastic or thermosetting powder paints takes place by an
electrostatic process or by pre-heating the object.
[0008] Electrostatic painting takes place by electrically charging the powder particles by means of the electric field
generated by an electrode and a high-voltage generator, or by triboelectricity due to the rubbing of the powder particles
on surfaces of suitable materials.
[0009] The object to be painted must be a good earthen conductor; in this case, the electrostatically charged powder
particles adhere to the object to be painted, coating it uniformly until the deposited layer prevents a further deposition
by electrically insulating the object.
[0010] Another commonly used system is heat-painting which takes place by pre-heating the object to be painted to
a temperature sufficiently high to allow the start of the melting of the powder paint.
[0011] In both cases one starts from powder paints having an average particle size of about 40-80µ, and controllable
paint thicknesses of about 50-60µ in the case of electrostatic system or higher than 100µ, up to some hundred microns
in the case of heat-painting.
[0012] Directly after each treatment step, a final firing is usually provided, for instance with hot air for fixed times
(180-200°C for 20 min), to stabilise the finishing following the resin cross-linking with hardeners in the case of thermo-
setting powders.
[0013] Instead, for thermoplastic powders, a firing temperature proportional to the melting point of the thermoplastic
resin used is necessary.
[0014] The use of the conventional technology of powder resin application involves several difficulties, the main limits
being for instance the following ones:

- difficulty in realising paint layers having thicknesses lower than 10µ, because of the inadequate systems of powder
micronisation and the ensuing problems during application,

- difficulty in realising paint layers having thicknesses higher than 100µ, with tolerances of only some microns. Ac-
tually, with the electrostatic system, the deposited paint layer that insulates the object to be painted becomes a
barrier to a further electrostatic deposition. By the pre-heating system it is possible to easily apply thicknesses
much higher than 100µ, but it is almost impossible to control the final thicknesses adequately,

- difficulty in covering non conductive artefacts such as artefacts from glass, ceramic, etc.,
- difficulty in obtaining multi-layer protection systems comprised of different powder materials,
- difficulty in using thermoplastic powders in general. Object of this invention is to provide a powder painting system

allowing to utilise all the conventional powder paint types, thermoplastic, thermosetting or also mixes thereof, and
allowing to apply said powders on the object to be painted at room temperature and without having recourse to
the electrostatic effect and/or heat, and such as to be therefore utilisable with any type of material either conductive
or non conductive, such as metal, ceramic, glass, plastic materials, and the like.

[0015] Directed to meet part of the above objectives, a process is known from GB-A-2 194 178, which consists in
bombarding with an air gun, on smooth plastic materials or ceramics, a mixture of dry powder paint and of fine abrasive
material, such as aluminium oxide powder.
[0016] Another object of the invention is to provide a powder painting process allowing to obtain paint layers of any
desired thickness, from thicknesses lower than 10µ to some hundred microns, homogeneous and with a perfectly
controlled final thickness, and allowing also to realise multilayer coatings and/or mixed coatings.
[0017] A further object of the invention is to provide objects or artefacts powder painted to low paint thicknesses,
even lower than 10µ, but coating completely and without solution of continuity the surface to be painted.
[0018] Another object is to provide an apparatus allowing to carry out such process.
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[0019] These and still other objects and related advantages which will be stressed by the following description are
achieved by a process for painting various objects and artefacts with powder paints, which process, according to the
present invention, comprises the following steps:

- preparation of the surface of the artefact to be submitted to painting by degreasing with suitable solvents, brushing,
sandblasting or the like, according to known processes and as function of the final performances required;

- application of at least a layer of powder paint on the surface to be painted, carried out by projecting against said
surface said paint powder in association with a powder material, substantially a peening material;

- firing and/or polymerisation of the so applied paint powder layer at the suitable temperature by means of heat,
irradiation or the like.

[0020] Preferably, said paint powder is intimately pre-mixed with said peening powder material and the so obtained
mixture is projected against the surface to be painted by compressed air, centrifugal rotors or the like.
[0021] Besides, the compressed air used is dry, separated from oil, and at a pressure comprised between 1 and 50
atm, preferably between 6 and 10 atm.
[0022] Also according to the present invention, said peening material has substantially the shape of beads having
a diameter comprised between 10µ and 500µ, preferably between 100µ and 200µ, and a specific weight greater than
the specific weight of the particles of the paint powder to be applied to the surface to be painted.
[0023] Said peening powder material is constituted by beads preferably from glass, steel, bronze or other materials
known and utilisable to carry out peening, according to the type of powder paint used and/or the material which the
artefact to be painted is made from.
[0024] For instance, the powder paint to be applied has a specific weight lower than 2,45 and a particle size comprised
between 1 and 300µ, preferably between 10µ and 100µ; the peening particles are substantially spherical, made from
glass, and have a specific weight higher than 2,45 and a harness of at least 5,5 Mohs and a diameter comprised
between 10µ and 500µ, preferably between 100µ and 200µ. The particles may be also from metal or other materials,
provided they have a specific weight higher than that of the powder to be applied, for instance alloy steel with a specific
weight higher than 5,585 and a diameter comprised between 10µ and 500µ, preferably between 100µ and 200µ.
[0025] In said application step, the weight ratio between said paint powder and said peening material in said mixture
is comprised between 1:100 and 50:100, preferably between 5:100 and 30:100.
[0026] Having carried out said application, the powder overspray and said peening material are suitably collected,
separated from one another by screening, ventilation or the like, and re-used in said application step.
[0027] Also according to the present invention, when said artefact is from aluminium or aluminium alloy, a further
surface pre-treatment step, consisting in a chemical conversion according to known means or anodic oxidation may
be advantageously introduced between said surface preparation step and said powder paint layer application step.
[0028] According to the present invention, instead of using the known electrostatic powder painting systems or fluid
bed systems with a pre-heated object, the powder particles are adhered to the support by mechanically supplied energy.
[0029] Because of the impact of particles having a shape similar to that of the powder paint but a higher density, the
powder particles are squashed on the surface to be coated while being at the same time partly melt by the heat gen-
erated by the impact.
[0030] By this process, more or less thick coatings are obtained starting from a same powder paint.
[0031] Substantially, any type of powder paint may be used by the process according to the invention to produce
coatings ready for firing, with thicknesses ranging from a few microns to hundreds microns.
[0032] By such process, the powder yield may reach 90-95%, while treatment times may range from a few seconds
to some minutes.
[0033] A particular characteristic of the process is the possibility of realising multilayer coatings or homogeneous
coatings starting from powder mixtures.
[0034] In fact, for some applications, thermosetting and thermoplastic powders may be sequentially used for multi-
layer coatings or in admixture for mixed coatings.
[0035] The co-deposition coatings are acquiring an always increasing acceptance as they may be easily adapted to
the most different problems of protection against corrosion, modification of surface properties or also only to ensure a
better adhesion to a finishing coat.
[0036] Besides batch-finishing, the process according to the invention can be adapted to the continuous treatment
of either long objects such as tubes or extruded products or flat surfaces such as sheets and coils.
[0037] The process may be used for metal parts from iron, cast iron, brass or aluminium, in the form of cast, extruded
or laminated objects.
[0038] As the electric conductivity of the substrate to be treated is not required, also artefacts from cement, ceramic,
plastic materials can be coated.
[0039] As said, oil-, grease or oxide-dirt parts are cleaned before the pre-treatment with organic solvents, alkaline
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degreasers, mechanical brushing or sandblasting.
[0040] The shape and composition of the peening material affects both the effectiveness of the process and the
quality of the coating and its cost.
[0041] The particles of said material are generally spherical, as they ensure in this manner a better spreading effect
of the paint powder on the surfaces to be painted, have a better resistance to impact and therefore a longer average life.
[0042] The sizes of holes, cavities and internal radiuses of the parts to be treated determine the shape and size of
the peening material. Generally, one or two different mixtures are sufficient to treat the majority of objects. The mixture
transported by compressed air is projected or sprayed through a suitable dispenser on the surfaces to be coated and
therefore all what does not reach the target is collected on the bottom of the painting cabin. The mixture recovered
from the bottom of the cabin in conveyed to a sieve which separates the two fractions, sending them to the respective
storage tanks.
[0043] For powder paints, a conventional fluid bed tank or a vibrating or mechanically stirred tank is used to mix the
recovered powder and the fresh powder to be conveyed to the application dispenser, while for the peening material a
feed-valve pressure tank is preferably used.
[0044] The percent peening powder included in the mixture to be sprayed depends on the surface to be coated, the
process time and the final thickness desired.

[0045] One of the main advantages of the process according to the invention lies in that the thickness of the coating
may be rendered partly independent on the treatment time by suitably controlling the percent peening powder added
to the mixture.
[0046] As a consequence, coatings of 10 or 60µ are obtainable in comparable times.
[0047] However, as is known, the best final performances of the coatings are obtained by dividing the total coating
thickness into several steps, instead of one only coat.
[0048] A mixture containing 10% painting powder and 90% peening powder by volume, projected by a 6 bar com-
pressed air gun, at a distance of 20 cm from the object to be treated, can cover 1 dm2 of surface with 10µ of paint in
less than 2 minutes.
[0049] By the process according to the invention, multilayer coatings may be obtained wherein the different powders
spread into each other, so as to ensure after the firing the best possible adhesion. This characteristic is particularly
important when Teflon or PVDF powders are used which usually wet the substrate only slightly and have therefore a
poor adhesion.
[0050] Before firing, the coating morphology or structure obtained by the process according to the invention seem
generally rather different relatively to those known for powder paints.
[0051] In fact, the coating appears to be constituted by discrete powder particles, which however are molten one on
top of the other and smashed on the surface of the object to be painted, by effect of the impact of the peening powder,
until a continuous structure is obtained.
[0052] This flat particle structure is particularly interesting as it allows to obtain very thin continuous layers also
starting from painting powders having a markedly higher average diameter.
[0053] With the process according to the invention, no intermediate firing is needed between two subsequent coats;
the physical state of the coating is sufficiently resistant to a subsequent re-painting, always with the process according
to the invention by electrostatic painting with powders.
[0054] After the firing, the coating may show different properties according to the firing type chosen. In fact, if the
parameters chosen for the firing are such as to ensure a good cross-linking of the thermosetting component of the
coating - without however reaching the melting temperature of the thermoplastic component - uniformity cannot be as
good as it is in the case of a firing temperature higher than the melting temperature of the thermoplastic component.
[0055] For the process according to the invention, in case of multilayer coatings with mixtures of thermosetting and
thermoplastic components, quick firing times at high temperatures should be preferred (for instance, IR or induction
firing).
[0056] An apparatus for carrying out the process according to the present invention comprises:

Table 1

Amount of powder necessary to obtain a known coating thickness on a pre-defined area

type of powder specific weight and powder weight in g/µ/m2

epoxy with pigments and fillers 1.7
transparent polyester 1.3
Teflon 2.2
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- a container/tank for powder paints wherein both fresh and overspray paints are stored,
- a powder paint pneumatic conveying system from said container to the dispenser,
- a container/tank for the bead-based peening material, kept pressurised and provided with feed and exhaust valve,
- a pneumatic conveying system for said peening beads from the tank to the dispenser,
- a spray-dispenser which combines the flow of said powder paint with said peening beads into a uniform cloud

transported at the desired speed by compressed air,
- a production, storing and metering system for dry and oil-separated compressed air constituting the transport

element for said powder paint and said beads from the respective tanks to the dispenser,
- a recovery system provided, on the bottom of the painting cabin, with a vibrating sieve which provides to separate

the non utilised powder paint from the beads that are conveyed to the respective storing tanks, said pressurised
storing tank for said beads been provided with a rotary feed valve,

- a control board with a mechanical or electronic programmer allowing to pre-fix work times and conditions.

[0057] The operating parameter of the process are bound to the characteristics of the painting product and the peen-
ing material used.
[0058] Compressed air is used within a range of between 2 and 10 bar, and a gun can deliver 40 to 50 kg product
per hour (about 8-10 kg product per hour).
[0059] According to the shape and size of the objects to be painted, the dispenser may be fixed, oscillating or mounted
on pump bobs.
[0060] Generally, the overspray problem is not as important as in conventional painting systems with powder paints,
as the dispensers are much nearer to the objects to be treated and the cloud size is much more reduced.
[0061] In any case, an overspray recovery system with final filtration is necessary to reduce any type of pollution of
air exiting the application cabin.
[0062] By suitably operating on the amount of paint powder and/or peening powder and/or transport air volumes,
the dosage of the flow of said two powders is made independently from one another and therefore their mutual rate
may be suitably adjusted according to need. The storing tanks for the paint powder and the peening material may be
fed either fresh products or recovery products coming from the overspray collected in the application cabin, said col-
lected overspray being conveyed to a mechanical screening using a screen having suitably sized meshes, so as to
separate the recovery powder paint from the peening beads,
[0063] The object to be painted is kept in a painting cabin at a distance from the dispenser comprised between 10
and 1000 mm, preferably between 100 and 200 mm.
[0064] The invention will be now further described with reference to the attached drawings wherein:

Figure 1 shows schematically the morphology of the powder paint layer applied to the surface to be painted ac-
cording to the processes of the known art and the process of the invention, while Figure 2 shows, schematically
and in a simplified form; an apparatus suitable to carry out the process of the present invention.

[0065] With reference to such figures, there is stressed the morphology of the paint layer on the surface to be painted,
realised with powder paint by the electrostatic system according to the known art A, compared with the morphology of
the paint layer realised by applying the paint powder associated to the peening powder material B, according to the
present invention. As can be seen, with the process according to the invention, paint particles are flattened and their
coating capacity is strongly increased.
[0066] In the container/tank 1, both fresh powder and overspray recovery powder coming from the painting cabin
are stored. Paint is conveyed to dispenser 3 by means of the pneumatic transport system 2. Bead peening powder is
stored in the pressurised container/tank 4, which is provided with feed and exhaust valve. Through the pneumatic
transport system 5, the peening material is conveyed to the spray-type dispenser 3, which combines the flow of both
materials in a uniform cloud 9 transported at the pre-fixed speed by means of compressed air and projected against
surface 10 of the object to be painted, contained within the painting cabin 7.
[0067] On the bottom of the painting cabin 7 a recovery device is provided consisting of a vibrating sieve 8 that
provides to separating the powder paint that has not been utilised from beads; the non utilised paint and the beads
are conveyed by gravity to the respective storing tanks. As bead tank is pressurised, feeding is through a rotary valve
11. Besides, a control board with a mechanical or electronic programmer (not shown in the figure) is also provided
which allows to pre-fix work and time conditions.
[0068] Substantially, the working cycle comprises the following steps:

- loading of powder paint and beads in the respective storing tanks,
- pressurisation of bead storing tank,
- conveyance of dosed batches of powder and beads to the dispenser, so that the suspension created by each
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individual dispenser hits the object to be painted with uniformity and continuity during a treatment time ranging
from 1 and 100 min/kg applied paint/m2 coated,

- overspray recovery in the painting cabin, by separation of powder particles and peening beads with a sieve having
suitable meshes. The sieve may be static or vibrating and mesh sizes should be such as to separate, for instance,
particles smaller than 100µ from those greater than 100µ.

Claims

1. A process for painting various objects and artefacts with powder paints comprising the following steps:

- preparation of the surface of the artefact to be submitted to painting by degreasing with suitable solvents,
brushing, sandblasting or the like, according to known processes and as function of the final performances
required;

- application of at least a layer of powder paint on the surface to be painted, carried out by projecting against
said surface said paint powder in association with a powder material, substantially a peening material;

characterised in that it comprises the further step of firing and/or polymerizing the so applied paint powder layer
at a suitable temperature, by means of heat irradiation or the like.

2. The process according to claim 1, characterised in that said paint powder is intimately pre-mixed with said peening
powder material, and the so obtained mixture is projected against the surface to be painted by compressed air,
centrifugal rotors, and the like.

3. The process according to claim 1, characterised in that said compressed air is dry and/or separated from oil,
and its pressure ranges between 1 and 50 atm.

4. The process according to claim 1, characterised in that said peening material is substantially in form of beads
having a diameter comprised between 10µ and 500µ and a specific weight higher than the specific weight of the
particles of the paint powder to be applied.

5. The process according to claim 1, characterised in that said peening material is constituted by beads preferably
from glass, steel, bronze or other materials known, and utilisable for carrying out the peening according to the type
of powder paint employed and/or the material which the artefact to be painted is made from.

6. The process according to claim 1, characterised in that the powder paint to be applied has a specific weight lower
than 2,45 and a particle size comprised between 1 and 300µ.

7. The process according to claim 1, characterised in that the particles constituting said peening material are sub-
stantially spherical, made from glass, and have a specific weight higher than 2,45 and a hardness of at least 5,5
Mohs, and a diameter comprised between 10 and 500µ.

8. The process according to claim 1, characterised in that the particles or beads constituting said peening material
have a specific weight higher than the specific weight of the paint powder particles and are made from alloy steel
having specific weight higher than 5.58, and have a diameter comprised between 10 and 500µ.

9. The process according to claims 1 and 2, characterised in that during said application step the weight ratio
between said paint powder and said peening material in said mixture is comprised between 1:100 and 50:100.

10. The process according to claim 1, characterised in that, once the application has been carried out, the over-
sprayed paint power and said peening material are suitably collected, separated from one another by screening,
ventilation or the like, and re-utilised in said application step.

11. The process according to claim 1, characterised in that, when said artefact is from aluminium or aluminium alloy,
a further surface pre-treatment step, consisting in a chemical conversion according to known means or anodic
oxidation may be advantageously introduced between said surface preparation step and said powder paint layer
application step.



EP 0 900 672 B1

5

10

15

20

25

30

35

40

45

50

55

7

12. The process according to claim 1, characterised in that two or more paint powder layers superposed to one
another are sequentially applied, to obtain multilayer paint coatings.

13. The process according to claim 1, characterised in that said paint powder is constituted by a mixture of thermo-
setting and thermoplastic paint powders, to obtain homogeneous mixed paint layers.

14. The process according to claims 1, 2 and 9, characterised in that by suitably operating on the amount of paint
powder and/or peening powder and/or transport air volumes, the dosage of the flow of said two powders is made
independently from one another and therefore their mutual rate may be suitably adjusted according to need.

15. An apparatus to carry out the process of claim 1, characterised in that it comprises:

- a container/tank (1) for powder paints wherein both fresh and overspray paints are stored,
- a powder paint pneumatic conveying system (2) from said container (1) to dispenser (3),
- a container/tank (4) for the bead-based peening material, kept pressurised and provided with feed and exhaust

valve,
- a pneumatic conveying system (5) for said peening beads from tank (4) to dispenser (3),
- a spray-dispenser (3) which combines the flow of said powder paint with said peening beads into a uniform

cloud transported at the desired speed by compressed air,
- a production, storing and metering system for dry and oil-separated compressed air constituting the transport

element for said powder paint and said beads from the respective tanks (1, 4) to dispenser (3),
- a recovery system provided, on the bottom of the painting cabin (7), with a vibrating sieve (8) which provides

to separate the non utilised powder paint from the beads that are sent to the respective storing tanks, said
pressurised storing tank for said beads been provided with a rotary feed valve,

- a control board with a mechanical or electronic programmer allowing to pre-fix work times and conditions.

16. The apparatus according to claim 15, characterised in that the storing tanks of the powder paint and the peening
material are fed both fresh products and recovery products coming from the overspray collected in the application
cabin, said collected overspray being conveyed to a mechanical screening using a sieve with suitably sized mesh-
es, in order to separate the recovery powder paint from the peening beads.

17. The apparatus according to claim 15, characterised in that the object to be painted is kept in a painting cabin at
a distance from the dispenser comprised between 10 and 1000 mm.

18. Objects or artefacts manufactured according to the process of claim 1, characterised in that they are provided
with a paint layer having a thickness lower than 10µ.

19. Objects and artefacts manufactured according to claim 1, characterised in that they are provided with several
superposed paint layers, all constituted of thermoplastic and thermosetting paints.

Patentansprüche

1. Verfahren zum Lackieren von verschiedenen Gegenständen unter Verwendung von Pulverlacken, umfassend die
folgenden Schritte:

- Vorbereitung der Oberfläche des Gegenstandes für die Lackierung durch Entfetten mit geeigneten Lösungs-
mitteln, Bürsten, Sandstrahlen oder dergleichen gemäß bekannten Verfahren und als Funktion der letztendlich
geforderten Gebrauchseigenschaften;

- Auftragen von zumindest einer Schicht Pulverlack auf die zu lackierende Oberfläche, das durch druckbeauf-
schlagtes Aufsprühen des genannten Pulverlackes in Verbindung mit einem Pulvermaterial erfolgt, welches
im wesentlichen ein Aufprallmaterial ist;

dadurch gekennzeichnet, dass es den weiteren Schritt einer Brennbehandlung und/oder Polymerisierens der
auf diese Weise aufgetragenen Pulverlackschicht bei einer geeigneten Temperatur mittels Hitze, Strahlung oder
dergleichen umfasst.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das genannte Lackpulver innig mit dem genannten
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Aufprallmaterialpulver vorgemischt wird und dass die auf diese Weise entstandene Mischung auf die zu lackie-
rende Oberfläche mittels Druckluft, Zentrifugenrotoren und dergleichen gespritzt wird.

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die genannte Druckluft trocken und/oder entölt ist
und dass deren Druck zwischen 1 und 50 atm liegt.

4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das genannte Aufprallmaterial im wesentlichen in
Form von Kügelchen mit einem Durchmesser zwischen 10 µm und 500µm vorliegt und ein spezifisches Gewicht
aufweist, das größer ist als das spezifische Gewicht des aufzutragenden Lackpulvers.

5. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das genannte Aufprallmaterial aus Kügelchen be-
steht, die vorzugsweise aus Glas, Stahl, Bronze oder anderen bekannten Werkstoffen sind und die in Abhängigkeit
von der Art des verwendeten Lackpulvers und/oder des Werkstoffs, aus dem der zu lackierende Gegenstand
besteht, für den Einsatz als Aufprallmaterial geeignet sind.

6. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass der aufzutragende Pulverlack ein spezifisches Ge-
wicht von unter 2,45 hat und eine Partikelgröße aufweist, die im Bereich zwischen 1 und 300 µm liegt.

7. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Partikel, aus denen das Aufprallmaterial besteht,
im wesentlichen kugelförmig und aus Glas sind, ein spezifisches Gewicht von mehr als 2,45 und eine Härte von
mindestens 5,5 Mohs aufweisen sowie einen Durchmesser haben, der zwischen 10 und 500 µm liegt.

8. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Partikel oder Kügelchen, aus denen das ge-
nannte Aufprallmaterial besteht, ein größeres spezifisches Gewicht als das spezifische Gewicht der Lackpulver-
partikel haben und aus Legierungsstahl bestehen, der ein spezifisches Gewicht von mehr als 5,58 hat und einen
Durchmesser aufweist, der zwischen 10 und 500 µm liegt.

9. Verfahren nach den Ansprüchen 1 und 2, dadurch gekennzeichnet, dass während des Schrittes des Auftragens
das Gewichtsverhältnis zwischen dem genannten Lackpulver und dem genannten Aufprallmaterial in der genann-
ten Mischung in einem Bereich zwischen 1 : 100 und 50 : 100 liegt.

10. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass, nachdem das Auftragen erfolgt ist, das Overspray-
Lackpulver und das genannte Aufprallmaterial in geeigneter Weise aufgefangen, durch Siebung, Luftzirkulation
oder dergleichen von einander getrennt und in dem genannten Auftragungsschritt erneut verwendet werden.

11. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass in dem Fall, wo der genannte Gegenstand aus
Aluminium oder Aluminiumlegierung besteht, ein weiterer Oberflächen-Vorbehandlungsschritt, bestehend aus ei-
ner chemischen Oxidation mit Hilfe von bekannten Mitteln oder einer anodischen Oxidation, in vorteilhafter Weise
zwischen dem genannten Schritt der Oberflächenvorbereitung und dem genannten Schritt des Auftragens der
Pulverlackschicht zwischengeschaltet werden kann.

12. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass zwei oder mehr übereinanderliegende Lackpulver-
schichten nacheinander aufgetragen werden, um mehrschichtige Lackierungen herzustellen.

13. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das genannte Lackpulver aus einer Mischung aus
wärmehärtbaren und thermoplastischen Pulverlacken besteht, um homogen gemischte Lackschichten zu erhalten.

14. Verfahren nach den Ansprüchen 1, 2 und 9, dadurch gekennzeichnet, dass durch geeignete Regulierung der
Mengen von Pulverlack und/oder Aufprallmaterialpulver und/oder der Luftstromvolumina die Dosierung der Ströme
der genannten zwei Pulver unabhängig voneinander vorgenommen wird und deshalb ihr Verhältnis zueinander in
Übereinstimmung mit den jeweiligen Erfordernissen eingestellt werden kann.

15. Vorrichtung zur Durchführung des Verfahrens nach Anspruch 1, dadurch gekennzeichnet, dass sie folgendes
umfasst:

- einen Behälter/Tank (1) für Pulverlacke, in denen sowohl frische als auch Overspray-Lacke gelagert werden,
- ein pneumatisches Fördersystem (2) für Pulverlacke von dem genannten Behälter zu einer Auftragsvorrich-

tung (3),
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- einen Behälter/Tank (4) für das aus Kügelchen bestehende Aufprallmaterial, der unter Druck gehalten wird
und mit einem Ein- und Ausströmventil versehen ist.

- ein pneumatisches Fördersystem (5) für die genannten Aufprallkügelchen vom Behälter (4) zur Auftragsvor-
richtung (3),

- eine Sprüh-Auftragsvorrichtung (3), die den Pulverlackstrom mit den genannten Aufprallkügelchen zu einem
gleichförmigen Nebel vermischt, der bei einer gewünschten Geschwindigkeit mittels Druckluft transportiert
wird,

- ein Produktions-, Lager- und Meßsystem für trockene und entölte Druckluft, welches das Transportmedium
für den genannten Pulverlack und die genannten Kügelchen von den jeweiligen Behältern (1, 4) zu der Auf-
tragsvorrichtung (3) bildet,

- ein Rückgewinnungssystem, das am Boden der Lackierkabine (7) mit einem Vibrationssieb (8) versehen ist,
das für die Trennung des nicht verwendeten Pulverlackes von den Kügelchen sorgt, die beide zu ihren jewei-
ligen Lagerbehältern zurückgeführt werden, wobei der genannte unter Druck stehende Lagerbehälter für die
genannten Kügelchen mit einem rotierenden Zuführventil versehen ist,

- eine Steuertafel mit einem mechanischen oder elektronischen Programmiergerät, das eine Voreinstellung der
Betriebszeiten und -bedingungen ermöglicht.

16. Vorrichtung nach Anspruch 15, dadurch gekennzeichnet, dass die Lagerbehälter für den Pulverlack und für das
Aufprallmaterial sowohl mit neuen Materialien als auch mit zurückgewonnenem Material, das aus dem Overspray
in der Auftragskabine aufgefangen wird, befüllt werden, wobei das genannte aufgefangene Overspray einer me-
chanischen Siebung zugeführt wird, bei dem ein Sieb mit geeignet großen Maschen verwendet wird, um den
zurückgewonnenen Pulverlack von den Aufprallkügelchen zu trennen.

17. Vorrichtung nach Anspruch 15, dadurch gekennzeichnet, dass der zu lakkierende Gegenstand in einer Lackier-
kabine in einem Abstand zwischen 10 und 1000 mm von der Auftragsvorrichtung gehalten wird.

18. Gegenstände, die gemäß dem Verfahren nach Anspruch 1 hergestellt sind, dadurch gekennzeichnet, dass sie
mit einer Lackschicht mit einer Dicke von weniger als 10 µm versehen sind.

19. Gegenstände, die gemäß Anspruch 1 hergestellt sind, dadurch gekennzeichnet, dass sie mit mehreren über-
einanderliegenden Lackschichten versehen sind, die auch aus thermoplastischen und wärmehärtbaren Lacken
bestehen.

Revendications

1. Procédé pour peindre des objets divers en utilisant des peintures en poudre, comprenant les étapes suivantes :

- préparation de la surface de l'objet devant être soumis à la peinture par dégraissage avec des solvants ap-
propriés, par brossage, par décapage au jet de sable ou similaire, selon des procédés connus et en fonction
des performances finales requises ;

- application d'au moins une couche de peinture en poudre sur la surface devant être peinte, effectuée en
projetant contre ladite surface ladite peinture en poudre en association avec une matière en poudre, essen-
tiellement une matière de pannage ;

caractérisé en ce qu'il comprend l'étape supplémentaire consistant à :

chauffer et/ou polymériser la couche de peinture en poudre ainsi appliquée, à une température appropriée,
au moyen d'une irradiation thermique ou similaire.

2. Procédé selon la revendication 1, caractérisé en ce que ladite peinture en poudre est étroitement pré-mélangé
avec ladite matière de pannage en poudre et le mélange ainsi obtenu est projeté sur la surface devant être peinte
par de l'air comprimé, des rotors centrifuges et similaire.

3. Procédé selon la revendication 1, caractérisé en ce que ledit air comprimé est sec et/ou séparé de l'huile, et sa
pression est dans la plage de 1 à 50 atm.

4. Procédé selon la revendication 1, caractérisé en ce que ladite matière de pannage est essentiellement sous la
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forme de grains ayant un diamètre allant de 10 µ à 500 µ et un poids spécifique supérieur au poids spécifique des
particules de la peinture en poudre devant être appliquée.

5. Procédé selon la revendication 1, caractérisé en ce que ladite matière de pannage est constituée de grains de
préférence de verre, de bronze ou d'autres matériaux connus, et peut être utilisée pour réaliser le pannage selon
le type de peinture en poudre employée et/ou le matériau avec lequel est réalisé l'objet devant être peint.

6. Procédé selon la revendication 1, caractérisé en ce que la peinture en poudre devant être appliquée a un poids
spécifique inférieur à 2,45 et une taille de particule comprise entre 1 et 300 p.

7. Procédé selon la revendication 1, caractérisé en ce que les particules constituant ladite matière de pannage sont
sensiblement sphériques, réalisées à partir de verre et ont un poids spécifique supérieur à 2,45 et une dureté d'au
moins 5,5 Mohs et un diamètre compris entre 10 et 500 µ.

8. Procédé selon la revendication 1, caractérisé en ce que les particules ou grains constituant ladite matière de
pannage ont un poids spécifique supérieur au poids spécifique des particules de peinture en poudre et sont réalisés
à partir d'alliage d'acier ayant un poids spécifique supérieur à 5,58 et ont un diamètre compris entre 10 et 500 µ.

9. Procédé selon les revendications 1 et 2, caractérisé en ce que pendant l'étape de ladite application, le rapport
de poids entre ladite peinture en poudre et ladite matière de pannage dans ledit mélange est compris entre 1 :100
et 50 :100.

10. Procédé selon la revendication 1, caractérisé en ce que une fois que l'application a été effectuée, l'excès de
peinture en poudre et ladite matière de pannage sont rassemblées de manière appropriée, séparée l'une de l'autre
par filtrage, ventilation ou similaire et réutilisées dans ladite étape d'application.

11. Procédé selon la revendication 1, caractérisé en ce que, quand ledit objet est réalisé à partir d'aluminium ou d'un
alliage d'aluminium, une autre étape de pré-traitement de surface, consistant en une conversion chimique selon
des moyens connus ou une oxydation anodique peut être introduite de manière avantageuse entre ladite étape
de préparation de surface et ladite étape d'application de couche de peinture en poudre.

12. Procédé selon la revendication 1, caractérisé en ce que deux couches de peinture en poudre ou plus superposées
l'une sur l'autre sont appliquées de manière séquentielle de façon à obtenir des revêtements de peinture à plusieurs
couches.

13. Procédé selon la revendication 1, caractérisé en ce que ladite peinture en poudre est constituée d'un mélange
de peintures en poudre thermodurcissables et thermoplastiques, de façon à obtenir des couches de peinture mé-
langée homogènes.

14. Procédé selon les revendications 1, 2 et 9, caractérisé en ce que, en exploitant de manière appropriée la quantité
de peinture en poudre et/ou de poudre de pannage et/ou le volume d'air de transport, le dosage du flux desdites
deux poudres est effectué de manière indépendante et par conséquent leur rapport mutuel peut être ajusté de
manière appropriée selon le besoin.

15. Appareil pour effectuer le procédé selon la revendication 1, caractérisé en ce qu'il comprend :

- un conteneur/réservoir (1) pour des peintures en poudre dans lequel les deux peintures, fraîche et de surplus,
sont stockées,

- un système d'acheminement pneumatique de peinture en poudre (2) dudit conteneur (1) au distributeur (3),
- un conteneur/réservoir (4) pour la matière de pannage à base de grains maintenue sous pression et fournie

par une soupape d'alimentation et d'évacuation,
- un système d'acheminement pneumatique (5) pour lesdits grains de pannage du réservoir (4) au distributeur

(3),
- un pulvérisateur/distributeur (3) qui combine le flux de ladite peinture en poudre avec lesdits grains de pannage

dans un nuage uniforme transporté à la vitesse souhaitée par de l'air comprimé,
- un système de production, de stockage et de mesure d'air comprimé séparé de l'huile et sec constituant

l'élément de transport pour ladite peinture en poudre et lesdits grains à partir des réservoirs respectifs (1, 4)
au distributeur (3),
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- un système de récupération pourvu, au fond de la cabine de peinture (7), d'un tamis vibrant (8) qui sépare la
peinture en poudre non utilisée des grains qui sont envoyés aux réservoirs respectifs, ledit réservoir de stoc-
kage pressurisé pour lesdits grains étant pourvu d'une soupape d'alimentation rotative,

- un tableau de commande avec un programmateur mécanique ou électronique permettant de fixer au préalable
le temps de travail et les conditions.

16. Appareil selon la revendication 15, caractérisé en ce que les réservoirs de stockage de la peinture en poudre et
de la matière de pannage sont alimentés à la fois en produits frais et en produits de récupération en provenance
du surplus rassemblé dans la cabine d'application, ledit surplus rassemblé étant acheminé à une grille mécanique
utilisant un tamis ayant des mailles dimensionnées de manière appropriée afin de séparer la peinture en poudre
de récupération des grains de pannage.

17. Appareil selon la revendication 15, caractérisé en ce que l'objet devant être peint est maintenu dans une cabine
d'application à une distance du distributeur comprise entre 10 et 1000 mm.

18. Objets obtenus selon le procédé de la revendication 1, caractérisés en ce qu'ils sont pourvus d'une couche de
peinture ayant une épaisseur inférieure à 10 µ.

19. Objets obtenus selon la revendication 1, caractérisés en ce qu'ils sont pourvus de plusieurs couches de peintures
superposées, constituées de peintures thermodurcissables et thermoplastiques.
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