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Description

FIELD OF TECHNOLOGY

[0001] The present invention relates to water purifica-
tion and in particular a filtering panel used in filtration
equipment called disk filter and a method of making the
same. The filtration in a disk filter is obtained by means
of a series of filter disks arranged coaxially and equidis-
tantly.

BACKGROUND

[0002] Rotary disk filters comprising a drum having a
central longitudinal axis and a plurality of filter disks or
disk-shaped filter members being rotatably arranged
about the axis are known from, for example, WO
2004/076026 A1 and WO2008/021270, the contents of
which are hereby incorporated herein by reference in its
entirety. During operation the longitudinal axis carrying
the filter disks is rotated. From the interior of the drum a
filtering liquid is conducted through openings into the disk
filters.
[0003] Each filter disk is composed of a series of equal
filter panels, substantially trapezoid-shaped and ar-
ranged radially. Each filter panel comprises a peripheral
frame to which is applied a filter net, in the field called
cloth. The filter disks are partially immersed in the water
to be filtered. The filtration takes place from the inside
out, that is to say the filtering takes place from the inside
of the filter member and out through the filter cloth.
[0004] The liquid level inside the filter is higher than
the liquid level outside the filter disks. Due to the differ-
ence in level between the two faces of the filter disk,
obtained by compartments or bulkheads, which differ-
ence corresponds to a difference in pressure between
the two sides of the filter cloth, which generates a hy-
draulic load on the latter and which causes the water
flowing through the cloths to be filtered.
[0005] These disk filters are normally used for the final
(called tertiary) filtration in municipal sewage treatment
plants, or for the filtration of water used in the industry
when a fine filtration is required (filter cloth with spacing
of 10 to 100 microns).
[0006] The conventional cloths used in the disk filters
are of polyester and are carried by a frame comprising a
peripheral portion, substantially in the shape of a trape-
zium, all constituting the desired filter panel. Each panel
covers a sector of a circular crown of a filter disk of a disk
filter). These cloths are made up of thin threads of poly-
ester woven according to a warp and weft which create
square openings of the spacing desired. The size of the
wires, as reduced, generates a net whose free area takes
up between 10 and 15% of the surface of the cloth, with
a consequent limitation of the flow of water which is fil-
tered.
[0007] The polyester cloths are fixed to the frame,
which made made of polypropylene, by heating and pres-

sure, after a modest tension of the cloth in both directions,
and subsequent cooling. To measure the tension of a
cloth tensiometers are widely used. Tensile measure-
ments or tests are used to determine the tensile strength,
yield stress or yield strength and other tensile properties.
In the following the tensile properties are expressed as
a percentage of the yield stress or denoted as force per
unit length of the warp and weft, respectively. For char-
acterizing the tensile properties of filter cloths one impor-
tant parameter is the yield stress, which is the stress level
at which a plastic material, metal or other material ceases
to behave elastically and the material begins to deform
plastically.
[0008] More recently AISI 316 stainless steel cloths
have been used with features, in terms of free area or
spacing, similar to those of the aforementioned polyester
cloths. These cloths, in particular those known as "plain
Dutch weave", have a warp and a weft which generate
a practically three-dimensional structure which the opti-
misation of the features of permeability in addition to fa-
cilitating the cleaning of the cloth, so they give excellent
results. These cloths have warp threads of a greater di-
ameter than weft threads, with fewer warp than weft
threads, resulting in a robust and stable cloth. They have,
however, an elasticity lower than that of polyester. In par-
ticular it has been found that when they are stretched
and fixed to the frame and used in a disk filter, in which
they are subjected to a perpendicular hydraulic load
which is reversed during the periodic phases of so-called
backwashing, they are affected by the resulting phenom-
enon of fatigue, which leads them to premature break-
age.
[0009] Research carried out has established that the
parameters which determine the breakage are:

1- the deflection by which the cloth, fixed to the rel-
ative frame, is distorted when subjected to the hy-
draulic load;
2- the number of cycles of inversion of the hydraulic
load.

[0010] One solution adopted to try to extend the life of
these stainless steel cloths as far as possible is to stretch
them, both in the weft and the warp directions, almost to
their yield limit (normally between 12 and 17 N/mm), so
as to minimise the deflection when they are subjected to
hydraulic load, and then fasten them thus stretched to
the relative frame. In this way, when the cloth is subjected
to the alternate hydraulic load, the deflection with which
it is distorted is practically nil and hence not affected by
most of the fatigue phenomenon, with the result of sig-
nificantly lengthening its useful lifetime, so that it
achieves an acceptable duration.
[0011] This solution, however, requires the use of par-
ticularly rigid frames, which are also made of AISI 316
stainless steel, as well employing methods of welding
the cloth to the frame (once stretched in both directions
almost up to the yield limit) which are rather sophisticated,
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so as to avoid the fatigue stress in the vicinity of the areas
where the cloth is welded to the frame, which are areas
of unavoidable weakness in this respect. In said area of
weakness there is a tendency to be torn away from the
filter frame if the disk filter is in operation.
[0012] Another solution which has been adopted and
which still uses a stainless steel frame, consists of min-
imising the deflection of the cloth without tensioning the
filter cloth. This is achieved by using a frame of stainless
steel constituted, in addition to the peripheral portion, al-
so by a perforated metal sheet inside the frame, which
precisely divides the area inside the peripheral portion
into windows of a much smaller size, resulting in a drastic
reduction of the deflection under hydraulic load. Said win-
dows may be manufactured from stainless steel sheets
by pressing through a die with the appropriate hole size
pattern and have the disadvantage to reduce the effective
filterimg area. In addition to this reduction of the area,
before fixing the filter cloth, a large mesh net is fixed to
the stainless steel frame.
[0013] The sum of the two devices creates a very solid
support for the stainless steel filter cloth, minimising the
deflection, and so the fatigue stress, thus only having the
necessity to stretch the filter cloth to a minimum to hold
it in position during the operation of its fixing to the outer
portion of the frame.
[0014] The solution described above results in a filter
panel of a rather complex structure, in addition to involv-
ing the need for the frame also to be made of stainless
steel, and also requiring a particular welding process of
the filter cloth to the peripheral portion of the frame, which
makes costs rise considerably. All this, added to the high-
er cost of the stainless steel filter cloth compared to that
of the polyester cloth, defeats the economic advantage
of the optimisation of the features of permeability and
facility of cleaning which are obtained by using the stain-
less steel filter cloth.

SUMMARY OF THE INVENTION

[0015] The purpose of the present invention is to pro-
vide a filtering panel for disk filters, equipped with a metal
cloth such as a stainless steel cloth, which does not
present the aforementioned disadvantages of the known
filtering panels shown exemplarily with stainless steel
cloth.
[0016] Another object of the present invention is to
manufacture filtering panels using metal cloth and avoid
the fatigue stress in the vicinity of the areas where the
metal cloth is attached to the frame. Further a solution is
needed to reduce the distortion effect by deflection oc-
curring typically when hydraulic load is applied on metal
cloths such as stainless steel.
[0017] It is also desirable that the filter frames of disc
filters should be made lighter than stainless steel frames
and at the same time stay sufficiently sturdy and robust
to enable more tensioning than with filtering panels using
conventional polyester filter cloth.

[0018] A further object is to provide a filter cloth frame,
which has dimensions of the known filter panels with pol-
yester cloth, having the advantage of being introducible
and suited for replacement in existing filter frame sup-
ports of disk filters for filter panels with polyester cloth.
[0019] Another object of the present invention is to pro-
vide a filter cloth frame which can be manufactured at
relative low costs. Yet another object is to provide to make
the manufacturing process as, for instance, fastening the
metal cloth to a filter frame easier and less costly. More
particularly, when cutting the expensive filter cloths such
as woven stainless steel cloths for the filtering panels,
there is the drawback that large amount of expensive
filter cloth are wasted, when using conventional tension-
ing techniques. Therefrom derives the purpose to avoid
filter cloth waste, when making the filtering panel.
[0020] A still further object of the present invention is
to provide a tool allowing reliable attachment of a filter
cloth to the filter cloth frame and reproducible conditions
with regard to tensile properties of the filter cloth.
[0021] These purposes are achieved and the relative
technical problems are solved by the filtering panel ac-
cording to claim 1, a filtering disk and the method accord-
ing to claims as defined by the independent claims. Other
features of the filtering panel according to the present
invention are specified in the dependent claims and are
discussed in further detail below.
[0022] One or more aspect of the disclosure is directed
to a filtering panel for a disk filter for water purification,
the filtering panel comprising a metal filter cloth and a
frame comprising a peripheral portion, wherein the frame
consists of a plastic material loaded with fibres of glass
or carbon, wherein the peripheral portion is integral with
an inner grillwork, which divides the inner area of the
peripheral portion into fields and each field has an area
not exceeding 10% of the inner area of the peripheral
portion. Said metal of the filter cloth is selected from the
group comprising stainless steel, bronze, copper, brass,
titanium, nickel and alloys and the filter cloth is pre-ten-
sioned in both warp and weft directions at least 20 % of
the yield stress of the cloth and fastened to the frame.
[0023] Another aspect of the invention is directed to a
filtering panel for a disk filter for water purification, the
panel comprising a stainless steel filter cloth, pre-ten-
sioned in both warp and weft directions and fastened to
a frame comprising a peripheral portion integral with an
inner grillwork which divides the inner area of the periph-
eral portion into fields, characterised in that:

- the frame consists of polypropylene loaded with fi-
breglass in an amount from 20 to 40 weight percent;

- each field has an area not exceeding 10% of the
inner area of the peripheral portion;

- the pre-tensioning of the filter cloth in both directions
ranges from 20 to 30% of the yield stress of the cloth.

[0024] However it will be understood that the invention
is not limited to a metal filter cloth made of stain less
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steel. Other metal cloths not being made of stainless steel
but of bronze, copper, brass, titanium, nickel and alloys
comprising metal cloths can be used. Said metals used
as woven filter cloth have an elasticity lower than that of
polyester. Hence, they are affected by the phenomenon
of fatigue, which can effectively be avoided by pre-ten-
sioning and providing a grillwork as described in the dis-
closure of the invention.
[0025] Moreover, it is understood that the embodi-
ments of the invention are not limited by the type of plastic
material. Alternatively to above mentioned polypropylene
(PP) other thermoplastic materials can be used, which
are suited to manufacture components by injection mold-
ing and can be reformed or welded by applying heat. The
materials of the frame and integral grillwork can be se-
lected from the group comprising polyethylene (PE),
polyphenylene oxide (PPO), a blend of PPO and styrene
(Noryl) or other mixtures, polyphenylene sulfide (PPS),
polyvinyl chloride (PVC) or the like.
[0026] One or more aspects of the disclosure provides
for a filtering panel or method of upgrading an existing
disk filter. Accordingly a filtering panel, wherein the pe-
ripheral portion of the frame has the same size as the
peripheral portion of a panel with a frame of polypropyl-
ene or the like and a polyester filter cloth, may replace
the latter in an existing disk filter.
[0027] One or more additional aspects of the disclo-
sure provides for a method of making a filtering panel,
the method comprising:

- injecting plastic material loaded with fibers of glass
or carbon into a mold tool to integrally form a frame
with a peripheral portion and a grillwork;

- locating the cured frame into a tensioning tool;
- placing a metal filter cloth on top of the frame;
- fixing the peripheral edge region of the metal filter

cloth by the tensioning tool;
- pre-tensioning the filter cloth to at least 20 % of the

yield stress limit of the metal filter cloth; and
- applying pressure and heat on the pre-tensioned fil-

ter cloth to fasten the filter cloth on at least a portion
of the peripheral portion by embedding the filter cloth
in the plastic material.

[0028] The solutions in accordance with the present
disclosure provide a filtering panel, disk filter and method
for making the filtering panel to significantly increase the
lifetime of filtering panels with metal clothing such as for
example stainless steel. Another advantage that may be
realized in the manufacturing method is that tensioning
can be provided while minimizing waste of the filtering
cloth. No one advantage is critical to the embodiments.
[0029] Other advantages of the present disclosure and
the invention will be more readily understood from the
following description of exemplary embodiments and
drawings. Any disclosed embodiment may be technically
combined with any other disclosed embodiment(s).

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying figures illustrate exemplary
embodiments of the disclosure and serve to explain, by
way of example the principles of the disclosure and are
not intended to be drawn to scale. The figures are includ-
ed to provide illustration and a further understanding of
the various aspects and embodiments, but are not in-
tended to restrict the disclosure to the embodiment illus-
trated in the figures. Where technical features in the fig-
ures or detailed description are followed by references
signs, the reference signs have been included for the
sole purpose of increasing the intelligibility of the figures
and description. For purposes of clarity, not every com-
ponent may be labeled in every figure.
[0031] In this description reference is made to the ac-
companying drawings, in which:

FIG. 1 is a front view of the single frame of a filtering
panel according to the present invention;

FIG. 2 is a view of the filtering panel according to
arrow 2 of FIG. 1;

FIG. 3 is a cross-section according to line 3-3 of FIG.
1;

FIG. 4 is a front view, greatly enlarged, of a piece of
metal filter cloth, applicable to the frame of FIGs. 1-3
to obtain a filtering panel according to the present
invention;

FIG. 5 is a view according to arrow 5 of FIG. 4.

FIG. 6 shows a diagrammatic flow chart of a method
for making a filtering panel according to an embod-
iment of the disclosure;

FIG. 7 is a schematic exploded view of a frame of a
filtering panel according to another embodiment of
the disclosure;

FIG. 8 is a schematic illustration of the filter frame of
FIG. 7 with the metal cloth located on the peripheral
portion of the filter frame;

FIG. 9 shows a diagrammatic illustration of a finished
filtering panel of FIG. 7 and 8 respectively;

FIG. 10 shows a schematic illustration of a tensioning
tool with a filter frame;

FIG.11 shows the view of the tensioning tool accord-
ing arrow 310 and a cross-section along the dashed
line shown in FIG. 10; and

FIG.12 shows diagrammatic illustrations of parts of
the tensioning tool of FIG. 11 and a schematic heat-
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able compression device.

DETAILED DESCRIPTION OF THE INVENTION

[0032] As can be seen from FIGs. 1-3, frame 10, in the
trapezoidal form of the whole, comprises a peripheral
frame 11 within which a grillwork is present, indicated as
a whole with 12, formed of two series of perpendicularly
intersecting strips, respectively 13 and 14, so as to form
a multiplicity of fields which, apart from some of the pe-
ripheral fields, are rectangular with the largest dimension
which is a little less than twice that of the smallest. In this
specific case the larger fields have an area which does
not exceed 5% of the inner area to the peripheral portion
11. More generally, it is found that in order to be sure not
to cause the fatigue phenomena illustrated above, the
area of the field must not exceed 10% of the area inside
the portion 11.
[0033] By using the grillwork constituting of the strips
13 and 14 in combination with the below prescribed pre-
tensioning the deflection of the metal filter cloth 16, which
is, for instance made of stainless steel, is significantly
reduced, when hydraulic load is applied and thus the life-
time of the produced filtering panel can be increased. In
this way service requirements for disc filters can be min-
imised.
[0034] The inner perimeter of the peripheral portion 11
of the frame 10 defines the circumference of the so-called
filtering area for the inside-out filtration process of the
filter panel. It is noted that the dimensions of the strips
and corresponding field areas of the rectangulars with
the largest dimension range between, for instance, at
least 2,5% and maximum 10% of the inner area of the
peripheral portion. Constructing the grillwork with said
dimensions the effective filtering area is not significantly
reduced. Hence, a higher filtration capacity can be main-
tained, compared to prior art solutions using stainless
steel cloths with perforated sheets and meshes in stain-
less steel frames.
[0035] It is further noted that compared to polyester
filter cloths metal filter cloths such as stainless steel filter
cloths enable higher operating head loss capabilities.
[0036] We also note that the transverse strips 13 are
considerably more robust than the longitudinal strips 14,
whereby the latter download the appropriate load on the
first ones. In any case we have a particularly robust frame
10, thanks also to the peripheral portion 11 having an L-
shaped cross section. As shown in FIG. 3 the L-shaped
cross section comprises a first leg 21, which is in oper-
ation located flow parallel, and a second flow-transverse
leg 22. Said second leg 22 provides additional stiffness
to the first leg 21. The transverse strips 13 have the same
height in flow direction as the first leg 21 and provide a
robust support for the smaller longitudinal strips 14.
[0037] The flow-transverse leg 22 provides an inner
edge portion 26 for attaching the metal filter cloth such
as the steel cloth 16 (not shown in FIG. 3) to the frame
10. Further the circumferential outer edge portion 25 of

the second leg 22 can be used for providing a further
attachment region for the filter cloth 16 as below de-
scribed in respect to the tensioning tool 300 and com-
pression device 350 illustrated in FIGs. 10-12.
[0038] The grillwork 12 forms a single piece with the
peripheral portion 10, a piece which is obtained in a con-
ventional manner by hot molding or injection molding of
a thermoplastic plastic material such as polypropylene
load with about a 30% in weight of glass fibre (for example
that of the company Campiresine S.R.L. of Turate, Co-
mo). The percentage by weight of glass fibre may in fact
vary in a field which goes from 20 to 40%.
[0039] The less the percentage of glass fibre the lighter
the filter frame can be made, whereas a higher percent-
age of glass fibre yields a more robust filter frame and
accordingly more pre-tensioning can be applied. Other
fibre materials in the said range from 20 to 40% can be
used such as carbon to reinforce the plastic material.
Carbon has the advantage to enable a further reduction
in weight. Said fillers or others alike can not only be com-
bined with polypropylene (PP) but also with polyethylene
(PE), polyphenylene oxide (PPO), Noryl, polyphenylene
sulfide (PPS) and polyvinyl chloride (PVC) and have the
object to sufficiently reinforce the plastic frame.
[0040] In this way, using for the peripheral portion the
same dimensions of the peripheral portion in polypropyl-
ene of the known filter panels with polyester cloth, we
get a sufficiently sturdy frame which also has the advan-
tage of being replaceable in the filter panels with polyes-
ter cloth in existing disk filters.
[0041] The need to have a sufficient sturdy and rigid
frame is due to the fact that the said stainless steel cloth
when it is fixed to the peripheral portion is previously sub-
jected to a tension in both directions of between 20 and
30% of its yield stress, a value which is higher than that
to which the conventional polyester filtering cloths ap-
plied to the conventional polypropylene frames are sub-
ject.
[0042] It has been possible to check that the stainless
steel filter cloth can be fixed, after the aforementioned
pre-tensioning, to the peripheral portion 11 of the frame
10 (for instance of polypropylene reinforced with glass
fibre) in a manner similar to that used to fix - precisely by
heating and pressure (so that the cloth appears embed-
ded in the polypropylene of the portion 11) and subse-
quent cooling - the polyester cloth to the polypropylene
frame of the conventional filter panels described at the
beginning, which evidently constitutes a considerable
simplification, with a significant economic advantage.
[0043] A filtering panel according to another aspect of
the present invention may have a filter cloth made of AISI
316L stainless steel with a spacing ranging from 5 to 100
micron. In particular a filter cloth which can be used to
be fixed to the frame 10 is shown, greatly enlarged, in
FIGs. 4-6 and indicated by 16. This is of AISI 316L stain-
less steel, distinguished by the brand Betamesh®, and
can have spacings of between 5 to 100 microns. A spac-
ing corresponding to the pore-size of, for instance, 40
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mm has a yield stress of typically about 140 N/cm or 14
N/mm in both warp and weft direction. From the FIGs.
4-6 it is seen that this cloth is composed of warp threads
17 embedded in weft threads 18 and 19. This kind of
stainless filter cloth possesses good permeability. Obvi-
ously other types of stainless steel filter cloths or metals
cloths may be used, provided that they have the appro-
priate filtering features. Depending on the pore size and
woven filter threads used the maximum elastic limit or
yield stress may vary in warp and weft directions.
[0044] An example for a finished filtering panel ob-
tained by fixing the above-mentioned metal or stainless
steel cloth has been schematically represented in FIG.
9. The shown cloth 116 is embedded in the plastic ma-
terial such as polypropylene of the peripheral portion 11.
How this panel is made is described below in more detail
and represented in the Figures 6 to 11.
[0045] The filtering panel according to the present in-
vention combines the advantage of possessing good per-
meability features, conferred by the use of stainless steel
filter cloths, at a cost decidedly less than that of the known
filtering panels which already use this type of cloths but
fixed to a frame of stainless steel. Furthermore it can be
replaced without problems in the filter panels currently
present in the existing disk filters, with a life span at least
comparable to that of the known filtering panels.
[0046] Yet to another aspect, the present disclosure is
directed to a method 60 for making a filtering panel with
metal cloth, the method comprising:

- injecting in the first method step 101 plastic material
into a mold tool to integrally form a frame 110 with a
peripheral portion 111 and a grillwork 112;

- locating (method step 102) the cured frame 110 into
a tensioning tool;

- placing (method step 103) the steel cloth 116 on top
of the frame 111;

- fixing (method step 104) the peripheral edge region
of the filter cloth 116 by the tensioning tool 300;

- pre-tensioning (method step 105) the filter cloth 116
to at least 20 % of the yield stress limit of the cloth
116;

- applying pressure and heat (method step 106) on
the pre-tensioned filter cloth 116 to fasten the filter
cloth on a portion of the peripheral portion (111) by
embedding the filter cloth in the plastic material.

[0047] For simplicity the method step of injecting ma-
terial into a mold (step 101) has not been represented in
a figure, since the manufacturing process of injection
molding for producing thermoplastic plastic material
parts such as the integrally formed filter frame 110 com-
prising a grillwork 112 is evident for an expert of the tech-
nical field.
[0048] The heating temperature of a heated compres-
sion device 350, which performs the method step 106
and is shown in FIG. 12, is chosen such that the thermo-
plastic plastic material of the peripheral portion (111) sof-

tens at the region of the at least one bonding and em-
bedding seam, wherein the temperature stays below the
melting point of Teflon (PTFE).
[0049] Yet another aspect of the method according to
the present invention comprises:

- cooling (107) the heated plastic material, wherein
the plastic material is selected from the group com-
prising polypropylene (PP), polyethylene (PE),
polyphenylene oxide (PPO), a blend of PPO and sty-
rene (Noryl), polyphenylene sulfide (PPS), polyvinyl
chloride (PVC) and mixtures thereof.

[0050] The further method step 107 of cooling of the
heated plastic material is performed for irreversibly fas-
tening the filter cloth 116 to the respective portion or por-
tions of the peripheral portion 111. A plurality of portions
is needed for fastening if for instance two or more bonding
seams 315 instead of one bonding seam are provided
on the peripheral portion 111.
[0051] FIG. 7 shows schematically an exploded view
of the filtering panel assembly 100 comprising the cured
filter frame 110, as manufactured in method step 101,
and a filter cloth 116 made of stainless steel, titanium or
the like.
[0052] The view of FIG. 7 further indicates potential
dimensions of the filter frame 110. As can be seen the
peripheral portion 111 includes two substantially parallel
sides Y1 and Y2 and two non-parallel sides. The dimen-
sions shown in FIG. 7 are not to scale and may be for
example as follows:
The smaller parallel sides of the trapezoid Y1 and Y2
measure 48 cm and 22 cm, respectively. The distance X
from the outer edges of each of said parallel sides Y1
and Y2 i.e. in the longitudinal direction of the strips 114
is about 57 cm. Moreover, in order to achieve the condi-
tion that each field does not exceed 5% of the inner area
of the peripheral portion 111 the exemplary rectangular
field area 115 has the side lengths of A = 10 cm and B
= 6 cm.
[0053] The filtering panel according to the exemplary
embodiment shown in FIG. 7 has a peripheral portion
111 of the frame 110, which has the same size as the
peripheral portion of a panel with a frame of PP or the
like and a polyester filter cloth, so that it can replace the
latter in an existing disk filter. The trapezoidal form and
respective dimensions are designed to conform with a
filter support of a disk filter (not shown), wherein said filter
support serves to support the bottom sides Y2 and the
respective non-parallel sides of a pair of filter panels 110
in order to provide inside-out filtration. A plurality of filter
supports are positioned to secure the filtering panels 110
on a drum to form a disk filter.
[0054] Alternatively to polypropylene other thermo-
plastic materials can be used, which are suited to man-
ufacture components by injection molding and can be
reformed or welded by applying heat. The materials of
the frame 110 and integral grillwork 112 can further be
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selected from the group comprising polyethylene (PE),
polyphenylene oxide (PPO), a blend of PPO and styrene
(Noryl), polyphenylene sulfide (PPS) and polyvinyl chlo-
ride (PVC) or the like. Said plastic materials can be filled
with fibers of glass or carbon for reinforcement.
[0055] Yet another aspect of the method according to
the disclosure of the invention is directed to a disk filter
(not shown) comprising a drum, which has a central lon-
gitudinal axis and which is rotatably arranged around the
same and is adapted to receive a liquid which is to be
filtered, and at least one diskshaped filter member, which
on the outside of the drum extends outwards in the trans-
verse direction of the drum and consists of releasably
secured filtering panels 10, 100, characterized at least
by the pre-tensioning of a stainless filter cloth 16, 116 by
at least 20% as well as by a grillwork 112, wherein each
field thereof does not exceed 10 % of the inner area of
the peripheral portion.
[0056] The embodiment shown in FIG. 7 comprises a
non-continuous projecting ridge 161 along the inner edge
region 26 of the peripheral portion 111. This ridge can
be made continuous or non-continuous and may be of
the same plastic material as the peripheral portion 111
or other. The ridge can optionally be provided to support
the bonding and embedding of the filter cloth 116 in the
plastic material in the method step 106.
[0057] FIG. 7 shows schematically the method step
103, wherein the steel cloth 116 is placed on the top of
the frame as indicated by the arrows 133.
[0058] FIG. 8 is a schematic illustration of the filter
frame with the stainless filter cloth after the filter cloth is
located on the filter frame 110 (see method step 103).
Moreover, it can be seen that the dimensions of the metal
filter cloth of e.g. stainless steel corresponds to the outer
circumference of the peripheral portion 111 of the filter
frame 110. This outer circumference is cut after the metal
filter cloth is irreversibly fased by at least one bonding
seam.
[0059] FIG. 9 shows the filtering panel 100 of FIG. 8
with the at least one bonding seam 315 i.e. after in the
method step 106 pressure and heat has been applied.
The at least one bonding seam 315 is continuous and
located above the inner edge region 26 of the peripheral
frame portion 111. In addition to the bonding seam 315
shown in FIG. 9 a further bonding seam may be provided
at the outer edge (25) of the peripheral portion 111 (not
shown). After cooling the plastic material (in method step
107) the at least one bonding seam 315 of the filter cloth
116 is fixedly or irreversibly attached to the inner edge
region 26 of the peripheral portion 111.
[0060] FIG. 10 shows a schematic illustration of the
tensioning tool with a filter frame 110 positioned in the
tensioning tool 300. In this illustration the filter frame 110
is surrounded by four movable elements 301, 302, 303
and 304 of the tensioning tool 300. As can be seen the
filter frame 110 is located in the tensioning tool 300 such,
that the second leg 22 of the peripheral portion 111 faces
upwards.

[0061] FIG.11 shows the cross-sectional view of the
tensioning tool according to arrow 310 indicated in FIG.
10. In this illustration not only the filter frame 110 is lo-
cated in the tensioning tool but also the filter cloth 116.
The filter cloth has to be cut a few cm larger than the
outer circumference of the peripheral portion 111 of the
filter panel, in order to enable a fixation by the tensioning
tool 300, more particularly by the elements 301, 302, 303
and 304, respectively. Cutting the filter cloth in this way
i.e. with a overlap of less than the width of the approxi-
mately 3 cm wide peripheral portion 111, avoids unnec-
essary waste of the expensive metal cloth material such
as stainless steel. How the fixation works in detail is ex-
plained below with regard to FIG. 12.
[0062] The cross-sectional views of FIG. 11 and FIG.
12 show that the outer edges of the filter frame 110 are
arranged between the tensioning elements 301 and 302.
Each of these elements 301 and 302 can be displaced
horizontally (as indicated by the double arrow H) via the
displacement means 130. The other opposing elements
303 and 304 are also coupled with respective displace-
ment means to enable horizontal movements for pre-ten-
sioning.
[0063] FIG.12 shows diagrammatic illustrations of
parts of the tensioning tool 300 and heated compression
device 350 as well as an enlargement of the tensioning
tool 300. The enlargement shown in the circle of FIG. 12
shows a fixation angle 311 of the element 301. The fix-
ation angles 311 at each element 301 and 302 have as
counter element 131 in form of a plate, which is vertically
movable (as indicated by the arrows V) to fix the filter
cloth 116 between the down facing side of the angle 311
and the upward facing side of the plate 131. The config-
uration of the angles 311 and plates 131 at each element
301, 302, 303 and 304 allow to securely grip the filter
cloth like a forceps.
[0064] After the opposing elements 301 and 302 and
respective counter elements 131 of the tensioning tool
300 have fixed the filter cloth 116 by moving each plate
131 (see arrow 104) against the corresponding fixation
angle 311 (see method step 104 as shown in the enlarge-
ment of FIG. 12), the filter cloth can further be pre-ten-
sioned by moving the elements 301 and 302 in opposed
direction as indicated by the arrows 105. Moving the el-
ements 303 and 304 horizontally in an analogous way
(not shown) the filter cloth 116 can be pre-tensioned in
both the warp and weft directions.
[0065] This specifically designed tensioning tool 300
enables an admittedly difficult tensioning of a filter cloth,
which was cut to about the outer circumference of the
filter frame 110 with maximum a few cm overlap with
respect to the outer circumference of the peripheral por-
tion 111. The use of the tensioning tool 300 has the ad-
vantage that the amount of filter cloth 116 to be wasted
can be reduced to its minimum, when manufacturing the
filtering panel 100. Since woven metal cloths as stainless
steel cloth 116 are known to be expensive to manufac-
ture, the design of the tensioning tool 300 provides a
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solution to significantly reduce manufacturing costs,
even if the filter cloth needs to be tensioned at least 20%
of its yield stress.
[0066] FIG. 12 shows further a diagrammatic illustra-
tion of the method step 106 (see arrows), wherein the
pre-tensioned filter cloth 116 and the below located plas-
tic material is heated under pressure at least along the
inner edge 26 of the peripheral portion 111 by the com-
pression device 350. Applying simultaneously pressure
and heat (see downward directed arrows 106) results in
fastening the filter cloth by bonding at least a portion of
the peripheral portion panel 111. In order to avoid gluing
of the heated plastic material to the face of the compres-
sion device 350, a teflon or polytetrafluoroethylene (PT-
FE) layer 351 or teflon strips in height of the peripheral
portion 111 may be provided. In this way the at least
bonding seam 315 as shown in FIG. 9 can be precisely
produced. The heated compression device may be heat-
ed such that two or more bonding seams along the pe-
ripheral portion 111 are formed. Preferably two bonding
seams at each edge (inner 26 and outer 25) are provided.
By using the tensioning tool 300 in combination with the
compression device 350 the manufacturing process and
thus reproducibility can be improved.
[0067] The method for making filtering panels accord-
ing to the present invention using metal cloths such as
stainless steel cloth avoid complicated welding process-
es between steel or other metal components and result
in a device with less problems of fatigue stress in the
vicinity of the areas, where the cloth is attached to the
frame. Further, based on the combination of a precise
regulation of pre-tensioning and design of the robust grill-
work within the inner area of the peripheral portion of the
filter frame, the distortion effect by deflection occurring
when hydraulic load is applied, can be significantly re-
duced.
[0068] Moreover, the modular design of the disc filter
and its filtering panels 10, 110 offers flexibility for a broad
range of flows. Applications may not only be municipial
tertiary filtration but also the purification of industrial
waste water, process water filtration or potable water fil-
tration and others alike.

Claims

1. A water disk filter panel for a rotary disk filter for in-
side-out filtration in water purification, the filtering
panel comprising a metal filter cloth (16, 116) and a
frame (10, 110) comprising a peripheral portion (11,
111),
wherein the frame (10, 110) consists of a plastic ma-
terial loaded with fibres of glass or carbon, charac-
terized in that
the peripheral portion is trapezoid-shaped and inte-
gral with an inner grillwork (12, 112) comprising
transverse strips (13) and longitudinal strips (14),
which divides the inner area of the peripheral portion

(11, 111) into fields (15, 115) and each field has an
area not exceeding 10% of the inner area of the pe-
ripheral portion (11, 111), wherein the plastic mate-
rial of the peripheral portion (11, 111) comprises a
ridge (161) at least at a portion of the inner edge
region of the peripheral portion (11, 111) for bonding
the metal filter cloth (16, 116);
wherein the metal of the filter cloth (16, 116) is se-
lected from the group comprising stainless steel,
bronze, copper, brass, titanium, nickel and al-
loys;and wherein the filter cloth (16, 116) is pre-ten-
sioned in both warp and weft directions at least 20
% of the yield stress of the cloth (16, 116) and fas-
tened to the frame (10, 110); and
wherein a portion of the filter cloth (16, 116) corre-
sponding to the reinforced plastic peripheral portion
(11, 111) is embedded in the plastic material of the
ridge (161) along the inner edge region of the pe-
ripheral portion (11, 111), so as to be irreversibly
fastened thereto.

2. The water disk filter panel according to claim 1,
wherein the pre-tensioning of the filter cloth (16) in
both directions ranges from 20 to 30% of the yield
stress of the cloth (16).

3. The water disk filter panel according to one of claim
1 and claim 2, wherein the fiber reinforced plastic
material is selected from the group comprising poly-
propylene (PP), polyethylene (PE), polyphenylene
oxide (PPO), a blend of PPO, styrene (Noryl),
polyphenylene sulfide (PPS) and polyvinyl chloride
(PVC) and mixtures thereof.

4. The water disk filter panel according to claim 3,
wherein the frame (10, 110) consists of polypropyl-
ene loaded with fibreglass in an amount from at least
20% to 40% weight percent.

5. The water disk filter panel according to any of the
preceding claims, wherein each field has an area not
exceeding 5% of the inner area of the peripheral por-
tion (11, 111).

6. The water disk filter panel according to any of the
preceding claims,
wherein the peripheral portion (11, 111) comprises
an L-shaped cross section comprising a first leg (21),
which in operation is located flow parallel, and a sec-
ond leg (22), wherein the transverse strips (13) have
the same height as the first leg (21) and support the
smaller longitudinal strips (14).

7. The water disk filter panel according to any of the
preceding claims, wherein a portion of the filter cloth
(16, 116) corresponding to the reinforced plastic pe-
ripheral portion (11, 111) is embedded in the plastic
material of the latter, so as to be irreversibly fastened
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thereto.

8. The water disk filter panel according to any of the
preceding claims, wherein the stainless steel of the
filter cloth (16, 116) is AISI 316L.

9. The water disk filter panel according to any of the
preceding claims, wherein the filter cloth (16, 116)
has a spacing ranging from 5 to 100 micron, depend-
ing on the desired filtering degree.

10. The water disk filter panel according to any of the
preceding claims, wherein the peripheral portion (11,
111) of the frame (12, 112) has the same size as the
peripheral portion of a panel with a polypropylene
frame and a polyester filter cloth, so that it can re-
place the latter in an existing disk filter.

11. A water disk filter comprising a drum which has a
central longitudinal axis and which is rotatably ar-
ranged around the same and is adapted to receive
a liquid which is to be filtered, and at least one disk-
shaped filter member which on the outside of the
drum extends outwards in the transverse direction
of the drum and consists of releasably secured water
disk filter panels, characterised in that each water
disk filter panel (10, 100) is defined by the features
as claimed in any one of claims 1 to 10.

12. A method for making a water disk filter panel accord-
ing to any of claims 1-10, the method comprising:

- injecting (101) plastic material loaded with fib-
ers of glass or carbon into a mold tool to inte-
grally form a frame (110) with a trapezoid-
shaped peripheral portion (111) and a grillwork
(112) comprising transverse strips (13) and lon-
gitudinal strips (14), wherein the plastic material
of the peripheral portion (111) comprises a ridge
(161) at least at a portion of the inner edge region
of the peripheral portion (111) for bonding the
metal filter cloth;
- locating (102) the cured frame (110) into a ten-
sioning tool;
- cutting a metal filter cloth a few cm larger than
the outer circumference of the peripheral portion
(111);
- placing (103) the metal filter cloth (116) on top
of the frame (111);
- fixing (104) the peripheral edge region of the
metal filter cloth (116) by the tensioning tool;
- pre-tensioning (105) the filter cloth (116) to at
least 20 % of the yield stress limit of the metal
filter cloth (116); and
- applying pressure and heat (106) on the pre-
tensioned filter cloth (116) to irreversibly fasten
the filter cloth on at least a portion of the periph-
eral portion (111) by embedding the filter cloth

in the plastic material of the ridge (161).

13. The method for making the water disk filter panel
according to claim 12 further comprising

- cooling (107) the heated plastic material,
wherein the plastic material is selected from the
group comprising polypropylene (PP), polyeth-
ylene (PE), polyphenylene oxide (PPO), a blend
of PPO and styrene (Noryl), polyphenylene
sulfide (PPS), polyvinyl chloride (PVC) and a
mixture thereof.

14. The method according to claim 13,
wherein the plastic material of the peripheral portion
comprises a continuous ridge (161) or non-continu-
ous along the inner edge region (26) of the peripheral
portion for bonding the metal filter cloth by means of
a continuous bonding seam, wherein the peripheral
portion has an L-shaped cross-section comprising a
first leg (21), which in operation is located flow par-
allel, and a second leg (22), wherein the transverse
strips (13) have the same height as the first leg (21)
and support the smaller longitudinal strips (14).

15. The method according to any of the claims 12 to 14,
wherein the metal of the filter cloth is selected from
the group comprising stainless steel, bronze, cop-
per, brass, titanium, nickel and alloys.

Patentansprüche

1. Eine Wasserscheibenfilterplatte für einen Dreh-
scheibenfilter zur Filtration von innen nach außen
bei der Wasseraufbereitung, wobei die Filtrierplatte
einen Metallfilterstoff (16, 116) und einen Rahmen
(10, 110), der einen peripheren Abschnitt (11, 111)
beinhaltet, beinhaltet,
wobei der Rahmen (10, 110) aus einem Kunststoff-
material besteht, das mit Fasern aus Glas oder Koh-
lenstoff angereichert ist, dadurch gekennzeichnet,
dass der periphere Abschnitt trapezoidförmig und
aus einem Stück mit einem inneren Gitterwerk (12,
112) ist, das Querstreifen (13) und Längsstreifen
(14) beinhaltet und die innere Fläche des peripheren
Abschnitts (11, 111) in Felder (15, 115) teilt, und je-
des Feld eine Fläche aufweist, die 10 % der inneren
Fläche des peripheren Abschnitts (11, 111) nicht
überschreitet, wobei das Kunststoffmaterial des pe-
ripheren Abschnitts (11, 111) mindestens an einem
Abschnitt des inneren Randbereichs des peripheren
Abschnitts (11, 111) eine Erhöhung (161) zum Ver-
schweißen des Metallfilterstoffs (16, 116) beinhaltet;
wobei das Metall des Filterstoffs (16, 116) aus der
Gruppe ausgewählt ist, die rostfreien Stahl, Bronze,
Kupfer, Messing, Titan, Nickel und Legierungen be-
inhaltet; und
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wobei der Filterstoff (16, 116) sowohl in die Kettrich-
tung als auch in die Schussrichtung auf mindestens
20 % der Streckspannung des Stoffs (16, 116) vor-
gespannt und an dem Rahmen (10, 110) befestigt
ist; und
wobei ein Abschnitt des Filterstoffs (16, 116), der
dem peripheren Abschnitt (11, 111) aus verstärktem
Kunststoff entspricht, in dem Kunststoffmaterial der
Erhöhung (161) entlang dem inneren Randbereich
des peripheren Abschnitts (11, 111) eingebettet ist,
sodass er daran irreversibel befestigt ist.

2. Wasserscheibenfilterplatte gemäß Anspruch 1,
wobei das Vorspannen des Filterstoffs (16) in beide
Richtungen im Bereich von 20 bis 30 % der Streck-
spannung des Stoffs (16) liegt.

3. Wasserscheibenfilterplatte gemäß einem von An-
spruch 1 und Anspruch 2, wobei das faserverstärkte
Kunststoffmaterial aus der Gruppe ausgewählt ist,
die Polypropylen (PP), Polyethylen (PE), Polyphe-
nylenoxid (PPO), ein Gemisch von PPO, Styrol
(Noryl), Polyphenylensulfid (PPS) und Polyvinyl-
chlorid (PVC) und Mischungen davon beinhaltet.

4. Wasserscheibenfilterplatte gemäß Anspruch 3,
wobei der Rahmen (10, 110) aus Polypropylen be-
steht, das mit Glasfasern in einer Menge von min-
destens 20 % bis 40 % Gewichtsprozent angerei-
chert ist.

5. Wasserscheibenfilterplatte gemäß einem der vor-
hergehenden Ansprüche, wobei jedes Feld eine Flä-
che aufweist, die 5 % der inneren Fläche des peri-
pheren Abschnitts (11, 111) nicht überschreitet.

6. Wasserscheibenfilterplatte gemäß einem der vor-
hergehenden Ansprüche, wobei der periphere Ab-
schnitt (11, 111) einen L-förmigen Querschnitt bein-
haltet, der einen ersten Schenkel (21), welcher im
Betrieb flussparallel angeordnet ist, und einen zwei-
ten Schenkel (22) beinhaltet, wobei die Querstreifen
(13) die gleiche Höhe wie der erste Schenkel (21)
aufweisen und die kleineren Längsstreifen (14) stüt-
zen.

7. Wasserscheibenfilterplatte gemäß einem der vor-
hergehenden Ansprüche, wobei ein Abschnitt des
Filterstoffs (16, 116), der dem peripheren Abschnitt
(11, 111) aus verstärktem Kunststoff entspricht, in
dem Kunststoffmaterial des Letzteren eingebettet
ist, sodass er daran irreversibel befestigt ist.

8. Wasserscheibenfilterplatte gemäß einem der vor-
hergehenden Ansprüche, wobei der rostfreie Stahl
des Filterstoffs (16, 116) AISI 316L ist.

9. Wasserscheibenfilterplatte gemäß einem der vor-

hergehenden Ansprüche, wobei der Filterstoff (16,
116) einen Zwischenraum im Bereich von 5 bis 100
Mikrometer aufweist, abhängig von dem gewünsch-
ten Filtrierungsgrad.

10. Wasserscheibenfilterplatte gemäß einem der vor-
hergehenden Ansprüche, wobei der periphere Ab-
schnitt (11, 111) des Rahmens (12, 112) die gleiche
Größe wie der periphere Abschnitt einer Platte mit
einem Polypropylenrahmen und einem Polyesterfil-
terstoff aufweist, sodass er den Letzteren in einem
bestehenden Scheibenfilter ersetzen kann.

11. Ein Wasserscheibenfilter, beinhaltend eine Trom-
mel, die eine mittlere Längsachse aufweist und die
drehbar um diese arrangiert ist und angepasst ist,
um eine Flüssigkeit aufzunehmen, welche filtriert
werden soll, und mindestens ein scheibenförmiges
Filterelement, das sich auf der Außenseite der Trom-
mel in der Querrichtung der Trommel nach außen
erstreckt und aus lösbar angebrachten Wasser-
scheibenfilterplatten besteht, dadurch gekenn-
zeichnet, dass jede Wasserscheibenfilterplatte (10,
100) durch die Merkmale gemäß einem der Ansprü-
che 1 bis 10 definiert ist.

12. Ein Verfahren zum Herstellen einer Wasserschei-
benfilterplatte gemäß einem der Ansprüche 1-10,
wobei das Verfahren Folgendes beinhaltet:

- Einleiten (101) von mit Fasern aus Glas oder
Kohlenstoff angereichertem Kunststoffmaterial
in ein Formwerkzeug, um einen Rahmen (110)
mit einem trapezoidförmigen peripheren Ab-
schnitt (111) und einem Gitterwerk (112), das
Querstreifen (13) und Längsstreifen (14) bein-
haltet, einstückig zu bilden, wobei das Kunst-
stoffmaterial des peripheren Abschnitts (111)
mindestens an einem Abschnitt des inneren
Randbereichs des peripheren Abschnitts (111)
eine Erhöhung (161) zum Verschweißen des
Metallfilterstoffs beinhaltet;
- Anordnen (102) des gehärteten Rahmens
(110) in einem Spannwerkzeug;
- Schneiden eines Metallfilterstoffs auf einige cm
größer als der Außenumfang des peripheren
Abschnitts (111);
- Platzieren (103) des Metallfilterstoffs (116) auf
dem Rahmen (111);
- Fixieren (104) des peripheren Randbereichs
des Metallfilterstoffs (116) durch das Spann-
werkzeug;
- Vorspannen (105) des Filterstoffs (116) auf
mindestens 20 % der Streckspannungsgrenze
des Metallfilterstoffs (116); und
- Anwenden von Druck und Wärme (106) auf
den vorgespannten Filterstoff (116), um den Fil-
terstoff durch das Einbetten des Filterstoffs in
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dem Kunststoffmaterial der Erhöhung (161) ir-
reversibel an mindestens einem Abschnitt des
peripheren Abschnitts (111) zu befestigen.

13. Verfahren zum Herstellen der Wasserscheibenfilter-
platte gemäß Anspruch 12, ferner beinhaltend

- Kühlen (107) des erwärmten Kunststoffmate-
rials, wobei das Kunststoffmaterial aus der
Gruppe ausgewählt ist, die Polypropylen (PP),
Polyethylen (PE), Polyphenylenoxid (PPO), ein
Gemisch von PPO und Styrol (Noryl), Polyphe-
nylensulfid (PPS), Polyvinylchlorid (PVC) und
eine Mischung davon beinhaltet.

14. Verfahren gemäß Anspruch 13,
wobei das Kunststoffmaterial des peripheren Ab-
schnitts eine kontinuierliche oder nicht kontinuierli-
che Erhöhung (161) entlang dem inneren Randbe-
reich (26) des peripheren Abschnitts zum Ver-
schweißen des Metallfilterstoffs mittels einer konti-
nuierlichen Schweißnaht beinhaltet, wobei der peri-
phere Abschnitt einen L-förmigen Querschnitt auf-
weist, der einen ersten Schenkel (21), welcher im
Betrieb flussparallel angeordnet ist, und einen zwei-
ten Schenkel (22) beinhaltet, wobei die Querstreifen
(13) die gleiche Höhe wie der erste Schenkel (21)
aufweisen und die kleineren Längsstreifen (14) stüt-
zen.

15. Verfahren gemäß einem der Ansprüche 12 bis 14,
wobei das Metall des Filterstoffs aus der Gruppe
ausgewählt ist, die rostfreien Stahl, Bronze, Kupfer,
Messing, Titan, Nickel und Legierungen beinhaltet.

Revendications

1. Un panneau de filtre à disque à eau pour un filtre à
disque rotatif pour une filtration de l’intérieur vers
l’extérieur dans l’épuration d’eau, le panneau filtrant
comprenant une toile de filtre métallique (16, 116)
et un cadre (10, 110) comprenant une portion péri-
phérique (11, 111),
où le cadre (10, 110) est constitué d’un matériau en
plastique chargé de fibres de verre ou de carbone,
caractérisé en ce
la portion périphérique est en forme de trapézoïde
et d’un seul tenant avec un grillage interne (12, 112)
comprenant des bandes transversales (13) et des
bandes longitudinales (14), ce qui divise la superficie
interne de la portion périphérique (11, 111) en
champs (15, 115) et chaque champ a une superficie
ne dépassant pas 10 % de la superficie interne de
la portion périphérique (11, 111), où le matériau en
plastique de la portion périphérique (11, 111) com-
prend une arête (161) au moins au niveau d’une por-
tion de la région de bord interne de la portion péri-

phérique (11, 111) pour lier la toile de filtre métallique
(16, 116) ;
où le métal de la toile de filtre (16, 116) est sélec-
tionné dans le groupe comprenant l’acier inoxyda-
ble, le bronze, le cuivre, le laiton, le titane, le nickel
et des alliages ; et où la toile de filtre (16, 116) est
pré-tendue dans des directions à la fois de chaîne
et de trame à au moins 20 % de la limite d’élasticité
de la toile (16, 116) et attachée au cadre (10, 110) ; et
où une portion de la toile de filtre (16, 116) corres-
pondant à la portion périphérique en plastique ren-
forcé (11, 111) est incorporée dans le matériau en
plastique de l’arête (161) le long de la région de bord
interne de la portion périphérique (11, 111), de sorte
à être attachée à celle-ci de façon irréversible.

2. Le panneau de filtre à disque à eau selon la reven-
dication 1,
où la pré-tension de la toile de filtre (16) dans les
deux directions est comprise dans l’intervalle allant
de 20 à 30 % de la limite d’élasticité de la toile (16).

3. Le panneau de filtre à disque à eau selon une re-
vendication parmi la revendication 1 et la revendica-
tion 2, où le matériau en plastique renforcé par des
fibres est sélectionné dans le groupe comprenant du
polypropylène (PP), du polyéthylène (PE), du poly-
oxyde de phénylène (PPO), un mélange homogène
de PPO, du styrène (Noryl), du polysulfure de phé-
nylène (PPS) et du polychlorure de vinyle (PVC) et
des mélanges de ceux-ci.

4. Le panneau de filtre à disque à eau selon la reven-
dication 3,
où le cadre (10, 110) est constitué de polypropylène
chargé avec de la fibre de verre dans une quantité
allant d’au moins 20 % à 40 % de pourcentage en
poids.

5. Le panneau de filtre à disque à eau selon n’importe
lesquelles des revendications précédentes, où cha-
que champ a une superficie ne dépassant pas 5 %
de la superficie interne de la portion périphérique
(11, 111).

6. Le panneau de filtre à disque à eau selon n’importe
lesquelles des revendications précédentes, où la
portion périphérique (11, 111) comprend une section
transversale en forme de L comprenant une premiè-
re jambe (21), laquelle en fonctionnement est placée
parallèle au flux, et une deuxième jambe (22), où les
bandes transversales (13) ont la même hauteur que
la première jambe (21) et soutiennent les bandes
longitudinales plus petites (14).

7. Le panneau de filtre à disque à eau selon n’importe
lesquelles des revendications précédentes, où une
portion de la toile de filtre (16, 116) correspondant à
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la portion périphérique en plastique renforcé (11,
111) est incorporée dans le matériau en plastique
de cette dernière, de sorte à être attachée à celle-ci
de façon irréversible.

8. Le panneau de filtre à disque à eau selon n’importe
lesquelles des revendications précédentes, où
l’acier inoxydable de la toile de filtre (16, 116) est
l’AISI 316L.

9. Le panneau de filtre à disque à eau selon n’importe
lesquelles des revendications précédentes, où la toi-
le de filtre (16, 116) a un espacement compris dans
l’intervalle allant de 5 à 100 micromètres, en fonction
du degré de filtration souhaité.

10. Le panneau de filtre à disque à eau selon n’importe
lesquelles des revendications précédentes, où la
portion périphérique (11, 111) du cadre (12, 112) a
la même taille que la portion périphérique d’un pan-
neau muni d’un cadre en polypropylène et d’une toile
de filtre en polyester, de sorte qu’il peut remplacer
ce dernier dans un filtre à disque existant.

11. Un panneau de filtre à disque à eau comprenant un
tambour qui a un axe longitudinal central et qui est
agencé de façon à pouvoir tourner autour de celui-
ci et est conçu pour recevoir un liquide qui doit être
filtré, et au moins un élément de filtre en forme de
disque qui sur le dehors du tambour s’étend vers
l’extérieur dans la direction transversale du tambour
et est constitué de panneaux de filtre à disque à eau
assujettis de façon libérable, caractérisé en ce que
chaque panneau de filtre à disque à eau (10, 100)
est défini par les caractéristiques telles que reven-
diquées dans n’importe laquelle des revendications
1 à 10.

12. Un procédé pour fabriquer un panneau de filtre à
disque à eau selon n’importe lesquelles des reven-
dications 1-10, le procédé comprenant :

- l’injection (101) de matériau en plastique char-
gé avec des fibres de verre ou de carbone dans
un outil de moulage afin de former un cadre
(110) d’un seul tenant avec une portion périphé-
rique en forme de trapézoïde (111) et un grillage
(112) comprenant des bandes transversales
(13) et des bandes longitudinales (14), où le ma-
tériau en plastique de la portion périphérique
(111) comprend une arête (161) au moins au
niveau d’une portion de la région de bord interne
de la portion périphérique (111) pour lier la toile
de filtre métallique ;
- le placement (102) du cadre durci (110) dans
un outil de tension ;
- le découpage d’une toile de filtre métallique
plus grande de quelques cm que la circonféren-

ce externe de la portion périphérique (111) ;
- le placement (103) de la toile de filtre métallique
(116) sur le dessus du cadre (111) ;
- la fixation (104) de la région de bord périphé-
rique de la toile de filtre métallique (116) par
l’outil de tension ;
- la pré-tension (105) de la toile de filtre (116) à
au moins 20 % de la limite d’élasticité apparente
de la toile de filtre métallique (116) ; et
- l’application de pression et de chaleur (106)
sur la toile de filtre pré-tendue (116) afin d’atta-
cher de façon irréversible la toile de filtre sur au
moins une portion de la portion périphérique
(111) par incorporation de la toile de filtre dans
le matériau en plastique de l’arête (161).

13. Le procédé pour fabriquer le panneau de filtre à dis-
que à eau selon la revendication 12, comprenant en
outre

- le refroidissement (107) du matériau en plas-
tique chauffé, où le matériau en plastique est
sélectionné dans le groupe comprenant le poly-
propylène (PP), le polyéthylène (PE), le poly-
oxyde de phénylène (PPO), un mélange homo-
gène de PPO et de styrène (Noryl), le polysul-
fure de phénylène (PPS), et le polychlorure de
vinyle (PVC) et un mélange de ceux-ci.

14. Le procédé selon la revendication 13,
où le matériau en plastique de la portion périphérique
comprend une arête continue ou non continue (161)
le long de la région de bord interne (26) de la portion
périphérique pour lier la toile de filtre métallique au
moyen d’un joint de liaison continu, où la portion pé-
riphérique a une section transversale en forme de L
comprenant une première jambe (21), qui en fonc-
tionnement est placée parallèle au flux, et une
deuxième jambe (22), où les bandes transversales
(13) ont la même hauteur que la première jambe (21)
et soutiennent les bandes longitudinales plus petites
(14).

15. Le procédé selon n’importe lesquelles des revendi-
cations 12 à 14,
où le métal de la toile de filtre est sélectionné dans
le groupe comprenant l’acier inoxydable, le bronze,
le cuivre, le laiton, le titane, le nickel et des alliages.
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