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Description
1. Field of the invention

[0001] The presentinvention relates to a system for coating a substrate, such as a busbar, with fluidized powder in a
fluidized bed zone. The system facilitates increasing the fluidized bed zone in a flexible manner.

2. Background

[0002] Increasing globalization and industrialization goes hand in hand with a growing demand of equipment for power
transmission, such as busbars or the like. Further, as the automotive sector faces a shift towards electric vehicles, such
growing demand of equipment for power transmission becomes particularly relevant for vehicles.

[0003] The busbars include conductors for transmission and insulating materials. Commonly used conductors for
busbars include copper bars, aluminum bars and copper-aluminum composite bars. The insulating materials can include
for instance polymers. Typically, busbars are insulated by coating in a fluidized bed.

[0004] In such a coating process, the busbars are subjected to increased temperatures. Then the busbars are dis-
charged into a fluidized bed. Subsequently, the busbars are exposed to curing.

[0005] In the fluidized bed, a powder with solid particles is mixed with a fluidizing gas, such as air, under increased
pressure. This is performed by guiding air through holes of a membrane into the fluidized bed. The mixing forms a
fluidized condition of the powder, having typical fluid properties, such as the ability to free flow under gravity, or to be
pumped using fluid technologies. This facilitates coating.

[0006] In the fluidized bed, the fluidizing gas should be evenly distributed, and the fluidized conditions must be main-
tained throughout the process. Furthermore, the fluidized bed should facilitate coating busbars or any kind of substrates,
having various sizes. Moreover, since the powders employed for coating are usually expensive, unnecessary usage of
this resource should be avoided. Further still, the fluidized bed must be able to cope with various kinds of powders.
[0007] In the prior art, attempts have been made to meet these requirements. For instance, known fluidized beds are
bathtubs or open tanks with fixed dimensions. This creates difficulties in coating substrates of varied sizes. In particular,
independent on the size of the substrates, the same amount of powder must be procured in order to fill the bathtubs or
open tanks, which increases costs. Further, for larger substrates, larger bathtubs or tanks must be provided, which
increases capital costs and makes it more difficult to ensure an even distribution of pressure along the entire length of
the membrane. This, in turn, adversely affects coating.

[0008] Hence, the prior art solutions are not flexible, but cumbersome in handling substrates and cost intensive.
[0009] It is thus an object of the present invention to overcome some or all of the deficiencies of the prior art. In
particular, it is an object of the invention to provide for an improved system for coating substrates in a fluidized bed.
Thus, costs should be reduced, and flexibility should be increased.

3. Summary

[0010] The above-mentioned objects are at least partially achieved by the subject-matter of the independent claims.
Preferred embodiments are subject of the dependent claims, and the skilled person finds hints for other suitable aspects
of the present invention through the overall disclosure of the present application.

[0011] An aspect of the invention relates to a system for coating a substrate, such as a busbar, with fluidized powder,
the system comprising: one or more units, each unit comprising: a housing; a fluidized bed zone arranged within the
housing for maintaining powder in a substantially fluidized condition; and a membrane assembly for at least partially
sealing the fluidized bed zone within the housing, wherein the membrane assembly is arranged at the bottom of the
fluidized bed zone as seen during ordinary use of the system; wherein each unit is configured to be coupled with another
unit such that the fluidized bed zones of the coupled units form a coherent fluidized bed zone.

[0012] In this manner, the present disclosure provides a system for coating a substrate, which has the advantage that
the size (e.g. the volume) and the shape of the fluidized bed zone can be varied in a flexible and convenient manner.
Each unit may be coupled with another unitin various configurations to form a coherent fluidized bed zone. Such coherent
fluidized bed zone may be suited to fit to the space requirements dictated by substrates, such as a busbar, which are
to be coated. This facilitates that substantially the same unit may be used for coating various substrates. This reduces
costs as the unit can be manufactured in greater number. Further, an oversized unit for coating rather large substrates
as done in the prior art is not required.

[0013] Furthermore, the amount of powder for rather small substrates can be reduced, since coupling a small number
of units is sufficient for coating such substrates. The space occupied by such a system can also be reduced.

[0014] The membrane assembly for atleast partially sealing the fluidized bed zone has the advantage that, for instance,
an outer rim of the membrane assembly is substantially sealed. This improves maintaining the fluidized condition. In
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one example, the outer rim may comprise a sealing gasket. Remaining portions of the membrane assembly facilitate
that air, such as compressed air, can be guided through it to aid in providing a substantially fluidized condition. The
membrane assembly may comprise a metal cover and a membrane and said sealing gasket. The metal cover may
supportthe membrane. The metal cover may be surrounded by said sealing gasket, forming the outer rim of the membrane
assembly.

[0015] The bottom of the fluidized bed zone is understood such that, if the system stands on the ground (i.e., which
is the case during ordinary use of the system), the bottom of the fluidized bed zone may be in proximity to the ground.
The bottom of the fluidized bed zone may be lower than its top seen along the vertical direction.

[0016] To be coupled with another unit means that the units are substantially fixed with one another. The units can
be removed in an uncoupled state easily. This is beneficial to facilitate diverse sizes of a coherent fluidized bed zone in
a fast and flexible manner.

[0017] In one example, the fluidized bed zone comprises powder in a substantially fluidized condition.

[0018] The fluidized condition may be understood similarly to liquefaction, wherein a powder material is converted
from a substantially solid state to a substantially (dynamic) fluid state. Such a fluidized condition occurs when a fluid,
e.g. a liquid or gas, is guided into the powder material. Said fluid may be guided through the membrane for instance.
[0019] The coherent fluidized bed zone is understood such that it is recognizable as one integral zone so as to
functionally operate as one fluidized bed zone. It may not be separated, e.g. by elements or parts.

[0020] In a preferred embodiment of the system, the membrane assembly is configured to be coupled with the mem-
brane assembly of another unit in a substantially sealing manner.

[0021] This has the advantage that the membrane assemblies can form a substantially sealing bottom of the coherent
fluidized bed zone. The membrane assemblies are configured to be coupled in a flexible manner. This supports to vary
the size of the coherent fluidized bed zone easily.

[0022] Preferably, in the system, the housing comprises guide members for removably receiving the membrane as-
sembly within the housing.

[0023] This has the advantage that the membrane assembly can be easily received and removed within the housing.
Further, the membrane assembly can be easily exchanged with another one. This is beneficial in case powders of several
types are employed. Typically, one membrane assembly is suited for one type of powder. The types may differ in color
and/or material.

[0024] In a preferred embodiment of the system, each unit is configured to be coupled with another unit such that a
part of a frame of the housing is substantially abutting a part of a frame of the housing of another unit, preferably in an
at least partially sealing manner.

[0025] This improves coupling of each unit with another unit. Abutting has the advantage that the parts are contacting
each other, such that the interior of the coupled units may be substantially sealed. The frame may comprise several
parts. In one example, the housing may have a cuboid shape and one part of the frame may be associated with one
side of the cuboid shape (along the height of the unit). Thereby, coupling can be established in a flexible manner, e.g.
on any desired part (e.g. side of the cuboid shape) of the frame.

[0026] Itis understood that the abutting parts may be fixed with fixing means to one other. This improves the structural
integrity of the system and ensures that the formed coherent fluidized bed zone is maintained safely and reliably.
[0027] In a preferred embodiment of the system, the membrane assembly is configured to engage with an I-beam of
the system for coupling with the membrane assembly of another unit, such that the membrane assemblies are each
engaging with the I-beam on opposing sides.

[0028] This has the advantage that coupling is improved and simplified. Engaging with the I-beam on opposing sides
aids in ensuring a substantially sealing coupling. Further, it promotes that coupling may be easily reverted. Itis understood
that the system comprises the I-beam. Usually, for coupling one unit with another unit, one I-beam is employed.
[0029] The I-beam is understood as comprising horizontal elements, e.g. flanges, and a vertical element, e.g. a web
in its profile. The term I-beam can comprise various materials. For instance, the I-beam can comprise metal materials.
[0030] Preferably, in the system, the membrane assembly has the shape of a substantially flat plate, wherein the
thickness of the plate is smaller than the depth of the I-beam, such that the membrane assembly can be received at
least partially in a recess of the I-beam.

[0031] This has the advantage that a coherent fluidized bed zone of various sizes can be easily formed. In particular,
the membrane assembly easily fits to the recess of the I-beam, which aids coupling.

[0032] The partenclosed by the flanges of the I-beam and the web on one side of the I-beam’s profile may be understood
as the recess. The I-beam may have two recesses in its profile. The depth of the I-beam may be the distance between
the two flanges.

[0033] In a preferred embodiment of the system, the membrane assembly of the unit has at least one, preferably at
least two, more preferably at least three, most preferably four side surfaces, arranged substantially perpendicularly to
the bottom of the fluidized bed zone, wherein each side surface is configured to engage with the I-beam. Optionally,
each side surface can be received at least partially in the recess of the I-beam.
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[0034] In this manner, the membrane assembly can engage with the I-beam and/or the guide members easily. In
particular, the membrane assembly can be arranged in any configuration/orientation, for instance it can be rotated, whilst
still being able to engage with the I-beam.

[0035] In one example, the I-beam may have a similar composition as the guide members. For instance, it may have
similar dimensions and/or material. Thereby, it may resemble the guide members. Further, since the membrane assembly
may comprise a gasket at its rim (e.g. a rubber gasket), providing for an I-beam may improve coupling, as it provides
for some rigidity.

[0036] Preferably, in the system, each side surface is configured to be received at least partially in the guide members,
wherein, preferably, each side surface can be received at least partially in a recess of the guide members.

[0037] This further facilitates a simplified coupling. For coupling, the membrane assembly can be arranged in any
configuration/orientation (e.g. rotated about an axis along its thickness), whilst still being received in a recess of the
guide members. The recess of the guide members may resemble the recess of the I-beam.

[0038] In a preferred embodiment of the system, the housing has a cuboid shape with four sides extending along a
height of the unit, wherein each unit is configured to be coupled with another unit on at least two, preferably at least
three, most preferably on four sides of the housing.

[0039] The cuboid shape has the advantage that the units can be placed more easily in proximity to one another. This
saves space. The cross-section of the housing thus has a rectangular shape. Coupling on different sides of the cuboid
shape of the housing increases flexibility of the system. The system can thus be adapted to a certain shape requirement
of the substrate to be coated in the coherent fluidized bed zone.

[0040] It is understood that the height of the unit is measured along the extension in the vertical direction, as seen
during ordinary use of the system (e.g. if the system stands on the ground).

[0041] Preferably, in the system, the fluidized bed zone has a substantially rectangular cross-section as seen from
the top during ordinary use of the system, wherein the length of each side of the rectangular cross-section is in the range
of 50 mm to 1,000 mm, preferably 100 mm to 950 mm, more preferably 150 mm to 900 mm, more preferably 200 mm
to 850 mm, more preferably 250 mm to 750 mm, more preferably 300 mm to 700 mm, more preferably 350 mm to 650
mm, more preferably 400 mm to 600 mm, most preferably 450 mm to 550 mm.

[0042] Inthis manner, theinventors found an optimum balance of the length of each side of the rectangular cross section.
[0043] The length is not too small. This ensures that the number of units needed to be coupled in order to form a
coherent fluidized bed zone for coating a substrate is reduced. This is beneficial for relatively large substrates to be coated.
[0044] Likewise, the length is not too large. This ensures that an amount of powder needed for coating can be reduced
as the size of the coherent fluidized is not too large. This is beneficial for small substrates to be coated.

[0045] Preferably, the housing of the unit has a height extending along a vertical direction as seen during ordinary use
of the system in the range of 1,000 mm to 3,000 mm, preferably 1,500 mm to 2,500 mm, most preferably 1,800 mm to
2,100 mm.

[0046] In this manner, the inventors found an optimum balance of the height extending along a vertical direction of
the housing. Similar advantages as explained with respect to the length of each side of the rectangular cross-section
apply in here.

[0047] In a preferred embodiment of the system, each unit is configured to be coupled with at least two, preferably at
least three, most preferably four other units.

[0048] Thereby, the system provides the advantage that each unit can be coupled to a plurality of other units at the
same time. This increases flexibility.

[0049] Preferably, when the units are coupled, the fluidized bed zones of the coupled units form a coherent fluidized
bed zone.

[0050] This has the advantage that the size of the coherent fluidized bed zone formed by the coupled units can be
varied (increased/decreased) in a flexible manner. Further, this also has the advantage that the shape of the coherent
fluidized bed zone can be varied. Thereby, several different shapes of the coherent fluidized bed zone can be established
by the same number of units. The different shapes can be targeted to specific space/shape requirements of substrates.
[0051] Preferably, the area of the cross-section of the coherent fluidized bed zone, as seen from the top during ordinary
use of the system, corresponds to the sum of the areas of the cross-sections of the fluidized bed zone of each unit.
[0052] This allows to increase/decrease the size of the coherent fluidized bed zone in a predictive manner.

[0053] In a preferred embodiment of the system, when the units are coupled, at least two, preferably at least three,
most preferably four parts of a frame the housing are each abutting a part of a frame of the housing of another unit,
preferably in an at least partially sealing manner, wherein the parts of the unit are substantially perpendicularly to one
another.

[0054] This has the advantage that, if a unit is coupled with two, three or four other units, the respective parts of the
frames are abutting each other. This provides for a tight and space saving system.

[0055] Preferably, inthe system, the fluidized bed zone comprises powderin a substantially fluidized condition, wherein,
optionally, the powder comprises insulation material, such as thermoplastic and/or thermosetting resins, preferably the
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powder comprises epoxy resin and/or polyamide, such as polyamide 12, most preferably the powder substantially
consists of epoxy resin and/or polyamide, such as polyamide 12.

[0056] This facilitates coating substrates with an insulation material. The respective material may be procured easily.
If the powder substantially consists of epoxy resin and/or polyamide, such as polyamide 12, the powder may still en-
compass further material(s), which have, however, a rather small content. For instance, impurities could be present in
the powder. This tolerance is expressed by the term substantially.

[0057] Epoxy powder coatings are advantageous for substrates comprising copper and/or aluminum. Busbars may
be made of copper and/or aluminum and conduct electricity, for instance between two or more electric circuits. In this
manner, epoxy powder coatings can improve properties of said busbars.

[0058] In a preferred embodiment of the system, the system comprises at least two, preferably at least three, more
preferably at least four, more preferably at least five, most preferably at least six units, wherein the units are coupled
with one another such that the fluidized bed zones of the coupled units form a coherent fluidized bed zone.

[0059] Preferably, when the system comprises three units, the units are coupled in series, such that the cross-section
of the coherent fluidized bed zone, as seen from the top during ordinary use of the system, has the shape of a rectangle.
[0060] Preferably, when the system comprises four units, the units are coupled in series, such that the cross-section
of the coherent fluidized bed zone, as seen from the top during ordinary use of the system, has the shape of a rectangle.
[0061] Preferably, when the system comprises five units, the units are coupled in series, such that the cross-section
of the coherent fluidized bed zone, as seen from the top during ordinary use of the system, has the shape of a rectangle,
or the units are coupled such that the cross-section of the coherent fluidized bed zone, as seen from the top during
ordinary use of the system, has the shape of a cross.

[0062] Preferably, when the system comprises six units, four units are coupled in series and two units are coupled
perpendicularly to the direction of the four units coupled in series. One unit may then be coupled to four other units at
the same time. The remaining units may be coupled with two or one other units at the same time.

[0063] This has the advantage that various configurations can be established by coupling the units of the system
accordingly. Hence, the size and shape of the coherent fluidized bed zone can be adjusted in a simplified manner.

4. Brief description of the figures

[0064] In the following, preferred embodiments of the disclosure are disclosed by reference to the accompanying
figures.

Fig. 1: illustrates an arrangement of systems according to two embodiments of the present disclosure.

Fig. 2: illustrates an arrangement of the system according to the first embodiment of Fig. 1 in greater detail.

Fig. 3: illustrates an arrangement of the system according to the second embodiment of Fig. 1 in greater detail.

Fig. 4: illustrates an arrangement of a system according to a third embodiment of the present disclosure in different
perspectives.

Fig. 5: illustrates an arrangement of a system according to a fourth embodiment of the present disclosure in different
perspectives.

5. Detailed description of the figures

[0065] In the subsequent passages, the invention is described with reference to the accompanying figures in more
detail. It is noted that further embodiments are certainly possible, and the below explanations are provided by way of
example only, without limitation. Throughout the present figures and specification, the same reference numerals refer
to the same elements. The figures may not be to scale, and the relative size, proportions, and depiction of elements in
the figures may be exaggerated for clarity, illustration, and convenience.

[0066] Substantially all features described with reference to a unit and/or a system of one embodiment also apply to
units and/or systems of another embodiment, unless stated to the contrary.

[0067] Fig.1shows an arrangement of systems 1 (left), 1’ (right) for coating a substrate according to two embodiments
of the present disclosure.

[0068] The fluidized bed zone 20 may be used for coating busbars. Further applications, particularly further coating
applications, i.e. coating of further parts, are certainly possible. The fluidizing bed zone 20 may be employed for loosening
and aerating powders in order to coat the busbars. Fluidization of the powder may reduce the interactions in between
particles of the powder, which are further apart one another.
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[0069] The system 1 on the left-hand side comprises one unit 5. The unit 5 comprises a housing 10, a fluidized bed
zone 20 arranged within the housing 10 for maintaining powder in a substantially fluidized condition, and a membrane
assembly 30 (as best seen in Fig. 2) for at least partially sealing the fluidized bed zone 20 within the housing 10. The
membrane assembly 30 is arranged at the bottom of the fluidized bed zone as seen during ordinary use of the system
1 (as best seen in Fig. 2).

[0070] The unit5 is configured to be coupled with another unit 5°, 5", 5” such that the fluidized bed zones 20, 20’, 20",
20" of the coupled units 5, 5’, 5", 5” form a coherent fluidized bed zone. This can be seen in the system 1’ on the right-
hand side of Fig. 1, which comprises four units 5°, 5", 5”. The coherent fluidized bed zone is represented in Fig. 1 by
the combination of the volumes of the fluidized bed zones 20, 20’, 20", 20”. As understood, the fluidized powder is in
direct communication within the combination of the fluidized bed zones 20, 20’, 20", 20".

[0071] The housing 10 of each unit 5 has a cuboid shape with four sides extending along the height H (indicated on
the right-hand side of Fig. 1) of the unit 5. As can be seen in system 1’, each unit 5 is coupled with another unit 5 on at
least one or two sides of the housing 10 of each unit.

[0072] The fluidized bed zone 20 is arranged in a lower region of the unit 5 and has a height of about 400 mm to 600
mm. This fluidized bed zone 20 is usually filled up to about at least 50%, 60%, 70%, or 80% of its height during ordinary
use of the system 1 with fluidized powder. It may not be filled up to 100%, because the powder level rises during aeration
(e.g. blowing of air through the membrane assembly). Thus, the amount of powder should be selected so that it does
not come out of the fluidized bed zone 20 during aeration.

[0073] The region above the fluidized bed zone 20 in the housing 10 may be free of such powder during ordinary use
of the system 1 and may be used as a manipulation space. For instance, handling of substrates to be coated with the
powder could be performed therein. The holes 15 may be used for as an extraction connection. For instance, the holes
15 may be used to adjust excess powder from the atmosphere.

[0074] Fig. 2 shows an arrangement of the system according to the first embodiment of Fig. 1 in greater detail. Fig.
2 generally represents a unit 5 according to an embodiment of the present disclosure.

[0075] The housing 10 comprises guide members 11, 12 for removably receiving the membrane assembly 30 within
the housing 10.

[0076] The membrane assembly 30 is depicted two times (left-hand side and right-hand side) in Fig. 2 to highlight
details thereof. The membrane assembly 30 on the right-hand side is shown in an explosion view.

[0077] The membrane assembly 30 comprises a membrane 31, a metal grid 32, and a sealing gasket 33. The metal
grid 32 can support the membrane 31 and is surrounded by the sealing gasket 33, forming the outer rim of the membrane
assembly 30. The membrane assembly 30 facilitates that air, such as compressed air, can be guided through it to provide
a substantially fluidized condition of the powder in the fluidized bed zone 20.

[0078] The membrane assembly 30 has the shape of a substantially flat plate. It can be seen that the thickness of the
plate (as seen in the direction T indicated in Fig. 2) is smaller than the depth of the I-beam 40 (as also indicated in Fig.
3), such that the membrane assembly 30 can be received at least partially in a recess of the I-beam 40.

[0079] The unit 5 also comprises a cover panel 13 and a cover gasket 14. This aids in sealing the fluidized bed zone
20 at least partially.

[0080] The fluidized bed zone 20 has a substantially rectangular cross-section as seen from the top during ordinary
use of the system 1. The length L1, L2 of each side of the rectangular cross-section is in the range of 50 mm to 1,000
mm, most preferably between 450 mm to 550 mm.

[0081] The housing 10 of the unit 5 has a height H extending along a vertical direction as seen during ordinary use of
the system 1 in the range of 1,000 mm to 3,000 mm, preferably 1,500 mm to 2,500 mm, most preferably 1,800 mm to
2,100 mm.

[0082] Fig. 3 shows an arrangement of the system 1’ according to the second embodiment of Fig. 1 in greater detail.
In particular, Fig. 3 shows the coupling of the membrane assemblies 30, 30’ in greater detail.

[0083] The membrane assembly 30, 30’ of each unit 5,5’ is configured to be coupled with the membrane assembly
30’, 30 of another unit 5°, 5 in a substantially sealing manner.

[0084] It can be seen that each unit 5,5’ is configured to be coupled with another unit 5°, 5 such that a part of a frame
of the housing 10 is substantially abutting a part of a frame of the housing 10’ of another unit 5°. This is done in an at
least partially sealing manner.

[0085] The membraneassembly 30is configured to engage with an I-beam 40 for coupling with the membrane assembly
30’ of the other unit 5°. Thereby, the membrane assemblies 30, 30’ are each engaging with the I-beam 40 on opposing
sides of the I-beam 40.

[0086] The membrane assembly 30 of the unit 5 has four side surfaces, arranged substantially perpendicularly to the
bottom of the fluidized bed zone 20. Each side surface can engage with the I-beam 40. For instance, the membrane
assembly 30 can be rotated about an axis along its thickness T by an angle of a plurality of about 90° whilst still being
able to engage with the I-beam 40.

[0087] Each side surface of the membrane assembly 30 is configured to be received at least partially in the guide
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members 11, 12.

[0088] The system 1’ as depicted herein comprises four units 5, 5, 5", 5" coupled in series, such that the cross-section
of the coherent fluidized bed zone, as seen from the top during ordinary use of the system 1’, has the shape of arectangle.
[0089] Fig. 4 shows an arrangement of a system 1" according to a third embodiment of the present disclosure in
different perspectives.

[0090] Each unitof the five units 5, 5°, 5", 5”, 5"" is configured to be coupled with at least two, preferably at least three,
most preferably four other units. In this figure, unit 5”" is coupled with four other units. The fluidized bed zones of the
coupled units form a coherent fluidized bed zone. Also, the area of the cross-section of the coherent fluidized bed zone,
as seen from the top during ordinary use of the system 1", corresponds to the sum of the areas of the cross-sections of
the fluidized bed zone of each unit.

[0091] As also seen in Fig. 4, four parts of a frame the housing 10”” of unit 5”” are each abutting a part of a frame of
the housing of the respective other four units. This is done in an at least partially sealing manner. The parts of the frame
of unit 5”" are substantially perpendicularly to one another.

[0092] The system 1" as depicted herein comprises five units 5, 5°, 5", 5”, 5"", the units are coupled such that the
cross-section of the coherent fluidized bed zone, as seen from the top during ordinary use of the system 1", has the
shape of a cross.

[0093] Fig. 5 shows an arrangement of a system 1" according to a fourth embodiment of the present disclosure in
different perspectives.

[0094] The system 1" as depicted herein comprises six units 5, 5’, 5", 5”, 5", 5”". Four units 5’, 5”, 5", 5"" are
coupled in series and two units 5, 5" are coupled perpendicularly to the direction of the four units 5°, 5”, 5", 5" coupled
in series.

[0095] Inall ofthe above embodiments and examples, the fluidized bed zone 20 may comprise powder in a substantially
fluidized condition. The powder may comprise insulation material, such as thermoplastic and/or thermosetting resins.
Preferably, the powder comprises epoxy resin and/or polyamide, such as polyamide 12, most preferably the powder
substantially consists of epoxy resin and/or polyamide, such as polyamide 12.

[0096] Itis to be noted that the scope of protection is determined by the claims and is not limited by the embodiments
and examples disclosed in the above figures.

6. List of reference signs
[0097]

1,1,1", 1"  system
5,5, 5", 57, 5" 5"  unit

10, 10°, 10", 10, 10"", 10"  housing

1, 12 guide member for membrane insert
13 cover panel

14 cover gasket

15 holes

20, 20°, 20", 20", 20"", 20" fluidized bed zone

30,30° membrane assembly

31 membrane

32 metal grid

33 sealing gasket
40 Il-beam

H height

L1 length of one side of rectangular cross-section
L2 length of another side of rectangular cross-section
T direction of thickness of membrane assembly



10

15

20

25

30

35

40

45

50

55

EP 4 427 849 A1

Claims

1.

10.

1.

A system (1, 1°, 1", 1) for coating a substrate, such as a busbar, with fluidized powder, the system (1) comprising:
one or more units (5, 5°, 5", 5”, 5"", 5""), each unit (5) comprising:

a housing (10);

afluidized bed zone (20) arranged within the housing (10) for maintaining powder in a substantially fluidized
condition; and

a membrane assembly (30) for at least partially sealing the fluidized bed zone (20) within the housing (10),
wherein the membrane assembly (30) is arranged at the bottom of the fluidized bed zone (20) as seen
during ordinary use of the system (1);

wherein each unit (5) is configured to be coupled with another unit (5’, 5", 5”, 5"", 5”") such that the fluidized
bed zones (20, 20, 20", 20", 20"”, 20"") of the coupled units form a coherent fluidized bed zone.

The system (1) according to the preceding claim, wherein the membrane assembly (30) is configured to be coupled
with the membrane assembly (30’) of another unit (5’) in a substantially sealing manner.

The system (1) according to any one of the preceding claims, wherein the housing (10) comprises guide members
(11, 12) for removably receiving the membrane assembly (30) within the housing (10).

The system (1) according to any one of the preceding claims, wherein each unit (5) is configured to be coupled with
another unit (5°) such that a part of a frame of the housing (10) is substantially abutting a part of a frame of the
housing (10’) of another unit (5’), preferably in an at least partially sealing manner.

The system (1) according to any one of the preceding claims, wherein the membrane assembly (30) is configured
to engage with an I-beam (40) of the system (1) for coupling with the membrane assembly (30’) of another unit (5°),
such that the membrane assemblies (30,30’) are each engaging with the I-beam (40) on opposing sides.

The system (1) according to the preceding claim, wherein the membrane assembly (30) has the shape of a sub-
stantially flat plate, wherein the thickness of the plate is smaller than the depth of the I-beam (40), such that the
membrane assembly (30) can be received at least partially in a recess of the I-beam (40).

The system (1) according to any one of claim 5 or 6, wherein the membrane assembly (30) has at least one, preferably
atleast two, more preferably at least three, most preferably four side surfaces, arranged substantially perpendicularly
to the bottom of the fluidized bed zone (20), wherein each side surface is configured to engage with the I-beam (40).

The system (1) according to the preceding claim if dependent on claim 3, wherein each side surface is configured
to be received at least partially in the guide members (11, 12).

The system (1) according to any one of the preceding claims, wherein the housing (10) has a cuboid shape with
four sides extending along a height (H) of the unit (5), wherein each unit (5) is configured to be coupled with another
unit (5’) on at least two, preferably at least three, most preferably on four sides of the housing (10).

The system (1) according to any one of the preceding claims, wherein the fluidized bed zone (20) has a substantially
rectangular cross-section as seen from the top during ordinary use of the system (1),

wherein the length (L1, L2) of each side of the rectangular cross-section is in the range of 50 mm to 1,000 mm,
preferably 100 mm to 950 mm, more preferably 150 mm to 900 mm, more preferably 200 mm to 850 mm, more
preferably 250 mm to 750 mm, more preferably 300 mm to 700 mm, more preferably 350 mm to 650 mm, more
preferably 400 mm to 600 mm, most preferably 450 mm to 550 mm,

wherein, optionally, the housing (10) has a height (H) extending along a vertical direction as seen during ordinary
use of the system (1) in the range of 1,000 mm to 3,000 mm, preferably 1,500 mm to 2,500 mm, most preferably
1,800 mm to 2,100 mm.

The system (1) according to any one of the preceding claims, wherein each unit (5) is configured to be coupled with
at least two, preferably at least three, most preferably four other units (5’).
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The system (1) according to the preceding claim, wherein, when coupled, the fluidized bed zones of the coupled
units form a coherent fluidized bed zone,

wherein, optionally, the area of the cross-section of the coherent fluidized bed zone, as seen from the top during
ordinary use of the system (1), corresponds to the sum of the areas of the cross-sections of the fluidized bed zone
(20) of each unit (5).

The system (1) according to any one of claims 11 or 12, wherein, when coupled, at least two, preferably at least
three, most preferably four parts of a frame of the housing (10) are each abutting a part of a frame of the housing
(10’) of another unit (5°), preferably in an at least partially sealing manner, wherein the parts of the unit (5) are
substantially perpendicularly to one another.

The system (1) according to any one of the preceding claims, wherein the fluidized bed zone (20) comprises powder
in a substantially fluidized condition,

wherein, optionally, the powder comprises insulation material, such as thermoplastic and/or thermosetting resins,
preferably the powder comprises epoxy resin and/or polyamide, such as polyamide 12, most preferably the powder
substantially consists of epoxy resin and/or polyamide, such as polyamide 12.

The system (1) according to any one of the preceding claims, wherein the system (1) comprises at least two,
preferably at least three, more preferably at least four, more preferably at least five, most preferably at least six units,

wherein the units are coupled with one another such that the fluidized bed zones of the coupled units form a
coherent fluidized bed zone,

wherein, when the system (1) comprises three units, the units are coupled in series, such that the cross-section
of the coherent fluidized bed zone, as seen from the top during ordinary use of the system (1), has the shape
of a rectangle,

wherein, when the system (1’) comprises four units, the units are coupled in series, such that the cross-section
of the coherent fluidized bed zone, as seen from the top during ordinary use of the system (1), has the shape
of a rectangle,

wherein, when the system (1) comprises five units, the units are coupled in series, such that the cross-section
of the coherent fluidized bed zone, as seen from the top during ordinary use of the system (1), has the shape
of a rectangle, or the units are coupled such that the cross-section of the coherent fluidized bed zone, as seen
from the top during ordinary use of the system (1"), has the shape of a cross,

wherein, when the system (1”) comprises six units, four units are coupled in series and two units are coupled
perpendicularly to the direction of the four units coupled in series.
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