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Description

[0001] The present invention relates to a static mixer comprising a plurality of mixing segments for mixing a multi-
component material. The invention further relates to a dispensing assembly comprising a static mixer and a multi-
component cartridge filled with respective materials, as well as to a method of dispensing multi-component material from
a dispensing assembly.
[0002] Static mixers respectively mixing tips, as they are also known as, are used to mix multi-component material
dispensed from a multi-component cartridge. Such static mixers are used in a plethora of fields of application ranging
from industrial applications, such as the use of adhesives to bond structural components one to another, or as protective
coatings for buildings or vehicles, to medical and dental applications, for example, to make dental molds.
[0003] The multi-component material is, for example, a two-component adhesive comprising a filler material and a
hardener. In order to obtain the best possible mixing result, e.g. an adhesive having the desired bond strength, the multi-
component material has to be thoroughly mixed.
[0004] For this purpose the static mixers comprise several mixing segments arranged one after the other that repeatedly
divide and re-combine part flows of the multi-component material to thoroughly mix the multi-component material.
[0005] On mixing the multi-component material, the material remaining in the static mixer after the dispensing process
is generally discarded as it remains in the static mixer. Depending on the field of application the multi-component material
can be comparatively expensive and may only be used for one application at a time. This is particularly true, for example
in the dental field, where only part of the multi-component material stored in the cartridge is used for one application/patient
at a time with the remaining multi-component material being stored in the multi-component cartridge for future applications.
Thus, the excessive use of large volumes of multi-component material remaining in a static mixer after a single use
leads to unnecessary cost. US3,195,865A discloses a prior art interfacial surface generator that is configured to mix
fluids of different viscosities. The interfacial surface generator comprises an arrangement of baffles having a diameter
of 2 and a half inches (i.e. approximately 6.35 cm) and a length of 3 inches (i.e. approximately 7.62 cm) that are arranged
in a glass pipe.
[0006] For this reason it is an object of the present invention to provide a static mixer that guides respective part flows
of the multi-component material efficiently through individual mixing segments for a thorough mixing of the multi-com-
ponent material, that enables a reduction in the amount of mixing material left behind in a static mixer and that can be
produced in an as facile manner as possible.
[0007] This object is satisfied by a static mixer having the features of claim 1.
[0008] Such a static mixer for mixing a multi-component material comprises:

a plurality of mixing segments arranged in series one after another along a longitudinal axis of the static mixer;
wherein at least some of the plurality of mixing segments comprise at least three elongate inlets arranged at least
substantially in parallel to one another and at least three elongate outlets arranged at least substantially in parallel
to one another, with a respective elongate inlet being connected to a respective elongate outlet via a respective
passage, wherein the elongate outlets are arranged such that an elongate extent thereof is rotated by an angle of
rotation of at least 45°, preferably of at least substantially 90°, about the longitudinal axis with respect to an elongate
extent of the elongate inlets;
wherein the elongate outlets of one mixing segment are arranged next to the elongate inlets of the next mixing
segment of the series;
wherein the respective passages are configured to form flow paths that direct a part flow of the multi-component
material from the elongate inlet to the elongate outlet of the mixing segment; and
wherein at least some of the passages of the mixing segment comprise at least one deflector plate arranged in the
flow path, preferably in a central part of said passage, in a region of the elongate inlet and/or in a region of the
elongate outlet. The plurality of mixing segments is formed from a plastic.

[0009] Generally speaking the mixing segments described herein can be formed from a plastic such as a thermoplastic
or a thermosetting polymer e.g. in an injection molding process. Such plastics can generally be processed in a beneficial
and cost effective manner e.g. in an injection molding process.
[0010] The use of at least three elongate inlets and elongate outlets provides a plurality of part flow paths along which
the multi-component material can flow and be mixed. Increasing the number of flow paths within a mixing segment leads
to an improvement of the mixing results achieved, since the respective part flows of the multi-component material are
divided and re-combined more frequently into different part flow paths.
[0011] Thus, the static mixer is generally designed in order to achieve the best possible mixing results while using as
small a volume of the respective material of the multi-component material as possible in order to limit the waste of multi-
component material.
[0012] The changes in direction of extent of the part flows about the angle of rotation within the respective mixing
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segment lead to a distribution of flow components being present in each part flow of the multi-component material. Some
of these flow components flow in a direction directed at least substantially in the direction of the longitudinal axis and
hence arrive faster than other flow components also present in each respective passage of the respective mixing segment
at the next mixing segment, since they travel the shortest distance along the respective passage.
[0013] In this connection it should be noted that the flows of multi-component material generally have the same speed
and that the terms fast, faster, slow and slower are used in the context of the present invention to indicate part flows
that arrive faster or slower at certain points within the mixing segments than other part flows. The difference in times of
the part flows arriving at points within the mixing segment are due to the different path lengths present for the multi-
component material within the passages of the respective mixing segment.
[0014] The at least one deflector plate is arranged and configured to deflect the faster flowing components present in
each passage in such a way that they are forced to slow down and have a speed that matches those of the initially
slower flowing components. The deflector plates also aid in avoiding small fractions of possibly unmixed multi-component
material from flowing through the static mixer in an unhindered manner and consequently from being dispensed and
thereby leading to e.g. an adhesive not having the desired bond strength.
[0015] This is achieved by deflecting at least some of faster flowing components away from the longitudinal axis and
hence reducing the speed of at least some of the faster flowing components present in each part flow and especially
that of an outer flow component flowing at the boundary between a housing of the static mixer and an outer side of the
mixing segments. This reduction in speed is preferably brought about in such a manner that, on exiting each elongate
outlet, all flow components present in each passage exit the respective elongate outlet at the same point in time and
such that they are present at the same height within each elongate outlet.
[0016] It should be noted that the undesirable outer flow components are generally present in a direction directed at
least substantially in the direction of the longitudinal axis and that hence flow faster than other flow components also
present in each respective passage. The provision of the deflector plates also aids in reducing and possibly preventing
such outer flow components from being present.
[0017] In this connection it should be noted that the at least one deflector plate is arranged in the passage within the
flow path such that it directs at least some of the flow of multi-component material away from the direction directed in
the direction of the longitudinal axis such that it slows down at least some of the faster flowing components present in
each part flow of the multi-component material passing through the respective passage.
[0018] Preferably a first extent of the respective passage in a direction in parallel to the elongate extent of the elongate
inlet gradually reduces in size between the elongate inlet and a constriction of the passage and a second extent of the
respective passage in a direction in parallel to the elongate extent of the elongate outlet gradually increases in size
between the constriction and the elongate outlet; wherein the changes in size of the first and second extents lead to a
distribution of flow components being present in the part flow of the multi-component material, wherein one of these
components is an outer flow component that comprises flow components flowing in a direction directed at least sub-
stantially in the direction of the longitudinal axis of the static mixer; and
wherein the at least one deflector plate is configured to deflect at least some of said outer flow component of the part
flow of the multi-component material in the region of the elongate inlet and/or in the region of the elongate outlet away
from the direction of flow directed at least substantially in the direction of the longitudinal axis.
[0019] In this connection it should be noted that the mixing of material present in each flow path is further facilitated
by compressing the size of the flow path in the first extent and by the subsequent increase in size of the flow path in the
second extent. In this way the part flow is not only forced to compress and relax in one respective direction of flow only,
but due to the deflector plate is additionally guided in a plurality of directions of flow in the respective elongate inlet and
outlet to further improve the mixing result.
[0020] Advantageously the at least one deflector plate is, preferably only, provided in a passage of the mixing segment
arranged at an outer side of the mixing segment. It has hitherto been found that the passages arranged within the mixing
segment do not comprise single part flows that are directed generally along the longitudinal axis that may not be mixed
on the passage through the static mixer, but rather only the passage present at the outer side of the mixing segments
comprise such part flows. In this way the deflector plates are arranged in those regions of the static mixer which require
further improvement of the mixing to take place. Moreover, the provision of the deflector plates only at the outer sides
of the respective mixing segments makes the respective static mixer more simple to manufacture, e.g. in an injection
molding process.
[0021] It is preferred if at least one of the mixing segments of the static mixer comprises two deflector plates in the
region of its elongate inlets and two-deflector plates in the region of its elongate outlets. By providing a deflector plate
on each of the outer elongate inlets and outlets ensures a thorough mixing in each mixing segment.
[0022] Preferably the passages within the respective mixing segment comprise walls and the at least one deflector
plate is arranged to extend from one of the walls of said passage. In this way the flow of multi-component material can
be further improved and tailored to the precise application. Moreover, the stability of the respective deflector plates can
be enhanced by attaching these to one of the walls of the passage, in particular if they are fixedly connected to one
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another and/or integrally formed.
[0023] It should be noted in this connection that each passage can comprises a constriction between the elongate
inlet and the elongate outlet, and wherein each deflector plate is arranged to extend from one of the walls forming at
least a part of the constriction of an adjacent mixing segment. Arranging the deflector plate in the region of a constriction
further improves the guide function of the deflector plate and hence the achievable mixing results.
[0024] It is preferred if the deflector plate arranged in the region of the elongate inlet of one mixing segment is connected
to one of the walls of one of the directly adjacent elongate outlets. In this way the guide function of the at least one
deflector plate and hence the achievable mixing results can be further improved.
[0025] It is further preferred if the deflector plate arranged in the region of the elongate outlet of one mixing segment
is connected to one of the walls of one of the directly adjacent elongate inlets of the next mixing segment. In this way
the guide function of the at least one deflector plate and hence the achievable mixing results can be further improved.
[0026] Advantageously the deflector plate is integrally formed with the wall of the passage. If the static mixer is e.g.
manufactured in an injection molding process the deflector plate can be formed with the mixing segment in one process.
Moreover, the integral formation leads to improved material strength of the deflector plate and hence prevents an
accidental snapping off of the deflector plate if a fluid having a comparatively high viscosity is directed through the static
mixer.
[0027] Preferably the change in size of at least one of the first and second extents of the passage between the elongate
inlet and the constriction and/or between the constriction and the elongate outlet is either step like or gradual. The
deflector plate can thus be used in a plethora of designs of static mixers.
[0028] It is preferred if the at least one deflector plate is arranged inclined with respect to the longitudinal axis in the
region of the elongate inlet and/or in the region of the elongate outlet. Arranging the at least one deflector plate such
that it is inclined with respect to the longitudinal axis further improves the guide and mixing functions achievable therewith.
In this connection it is preferable if the at least one deflector plate is arranged such that it is inclined in the direction of
the respective elongate outlet. It is however also possible to arrange the at least one deflector plate such that it is inclined
in the direction of the respective elongate inlet.
[0029] Preferably a length of the at least one deflector plate amounts to 20 to 70 % of a length of one of the mixing
segments along the longitudinal axis of the static mixer. Such lengths have been found desirable to achieve improved
mixing results.
[0030] Advantageously the static mixer further comprises a housing accommodating said plurality of mixing segments,
an outlet for dispensing mixed multi-component material, and inlets that are configured to be coupled to outlets of a
multi-component cartridge.
[0031] In this connection it should be noted that at least one of the housing, the outlet and the inlets is formed from a
plastic, such as a thermoplastic or a thermosetting polymer e.g. in an injection molding process.
[0032] In this connection it should be noted that an inner surface of the housing is complementary shaped to the outer
shape of the mixing segments of the static mixer in such a way that the inner surface forms an at least substantially
planar boundary of the passages present at the outer sides of the mixing segments.
[0033] According to a further aspect the present invention further relates to a dispensing assembly. The dispensing
assembly comprises:

- a static mixer as discussed herein,
- the multi-component cartridge filled with multi-component material; and/or
- a dispensing device that can be actuated to dispense said multi-component material via said static mixer.

[0034] The advantages discussed in the foregoing in relation to the static mixer likewise hold true for the dispensing
assembly in accordance with the invention.
[0035] The multi-component cartridge can thus be filled with materials selected from the group of members consisting
of topical medications, medical fluids, wound care fluids, cosmetic and/or skin care preparations, dental fluids, veterinary
fluids, adhesive fluids, disinfectant fluids, protective fluids, paints and combinations of the foregoing.
[0036] Such fluids and hence the dispensing assembly can therefore be expediently used in the treatment of target
areas such as the nose (e.g. anti-histaminic creams etc.), ears, teeth (e.g. molds for implants or buccal applications
(e.g. aphtas, gum treatment, mouth sores etc.), eyes (e.g. the precise deposition of drugs on eyelids (e.g. chalazion,
infection, anti-inflammatory, antibiotics etc.), lips (e.g. herpes), mouth, skin (e.g. anti-fungal, dark spot, acne, warts,
psoriasis, skin cancer treatment, tattoo removal drugs, wound healing, scar treatment, stain removal, anti-itch applications
etc.), other dermatological applications (e.g. skin nails (for example anti-fungal applications, or strengthening formulas
etc.) or cytological applications.
[0037] Alternatively the fluids and hence the dispensing assembly can also be used in an industrial sector, e.g. in the
building industry, the automotive industry etc., for example, as adhesives, paints, and/or as protective coatings.
[0038] The static mixers described in the foregoing are hence configured for use with a cartridge dispensing assembly
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and are typically arranged to ensure a thorough through mixing of multi-component materials such as the ones discussed
in the foregoing.
[0039] According to a further aspect the present invention further relates to a method of dispensing multi-component
material from a dispensing assembly in accordance with the teaching presented herein. The method comprises the step of:

- actuating the dispensing device to urge the multi-component material stored in said multi-component cartridge into
the static mixer and mixing the multi-component material in said static mixer, wherein at least some of one of the
part flows of the multi-component material mixed in said static mixer is deflected away from the longitudinal axis by
means of the at least one deflector plate.

[0040] Further embodiments of the invention are described in the following description of the Figures. The invention
will be explained in the following in detail by means of embodiments and with reference to the drawing in which is shown:

Fig. 1 a perspective view of a dispensing assembly;
Fig. 2 a perspective view of a mixing element of a static mixer;
Figs. 3a to 3d respective side views of the mixing element of Fig. 2; and
Fig. 4 a perspective view of a further mixing element.

[0041] In the following the same reference numerals will be used for parts having the same or equivalent function.
Any statements made having regard to the direction of a component are made relative to the position shown in the
drawing and can naturally vary in the actual position of application.
[0042] Fig. 1 schematically shows a dispensing assembly 1 comprising a static mixer 2 and a multi-component cartridge
3. The multi-component cartridge 3 shown in Fig. 1 is a two-component cartridge 3’ that is filled with respective two-
component materials M, M’, for example, a hardener and a binder material.
[0043] The static mixer 2 comprises two inlets 4, 4’ at a first end 5 thereof. The two inlets 4, 4’ connect to outlets 6, 6’
of the two-component cartridge 3’. In the present example the inlets 4, 4’ receive the outlets 6, 6’ of the two-component
cartridge 3’. It should be noted in this connection that other forms of interaction between the inlets 4, 4’ and the outlets
6, 6’ are possible.
[0044] A housing 7 of the schematically illustrated static mixer 2 further comprises alignment means 8, 8’ that enable
a correct alignment of the inlets 4, 4’ of the static mixer 2 relative to the outlets 6, 6’ of the two-component cartridge 3’.
The alignment means 8, 8’ can for example be configured as bayonet-like connection means (not shown) and hence
also act as a kind of attachment means (not shown) to attach the static mixer 2 to the two-component cartridge 3’. Other
kind of attachment means (also not shown) such as a locking ring can also be used and are well known to the person
skilled in the art.
[0045] The housing 7 further has a dispensing outlet 9 at a second end 10 of the static mixer 2. The mixed multi-
component material M, M’ is dispensed via the dispensing outlet 9 following its passage through the static mixer 2. The
dispensing outlet 9 is arranged at a longitudinal axis A of the static mixer 2. The longitudinal axis A extends from the
inlets 4, 4’ of the static mixer 2 to the dispensing outlet 9 of the static mixer 2.
[0046] Fig. 2 shows a perspective view of a mixing element 11 of the static mixer 2. The mixing element 11 is composed
of six mixing segments 12. The six mixing segments 12 are arranged in series one after another along the longitudinal
axis A of the static mixer 2. Each mixing segment 12 comprises four elongate inlets 13 and four elongate outlets 14.
The elongate outlets 14 of one mixing segment 12 are arranged next to the elongate inlets 13 of the next mixing segment
12 of the series.
[0047] In the present example each two types of mixing segments 12 are provided that each have a very similar design.
The difference being that the respective elongate inlet 13 present at the outer side 19 of the first mixing segment leads
to the left hand inner elongate outlet 14 and the elongate inlet 13 present at the outer side 19" leads to the right hand
inner elongate inlet 14 of the mixing segment 12. With regard to the second mixing segment 12 of the series the respective
elongate inlet 13 present at the outer side 19 of the first mixing segment leads to the right hand inner elongate outlet 14
and the elongate inlet 13 present at the outer side 19" leads to the left hand inner elongate inlet 14 of the mixing segment 12.
[0048] In the same way the inner elongate inlet 13 closest to the side 19 of the first mixing segment 12 leads to the
elongate outlet 14 present at the outer side 19- whereas the inner elongate inlet 13 closest to the side 19" of the first
mixing segment 12 leads to the elongate outlet 14 present at the outer side 19’ and the inner elongate inlet 13 closest
to the side 19 of the second mixing segment 12 leads to the elongate outlet 14 present at the outer side 19’ whereas
the inner elongate inlet 13 closest to the side 19" of the second mixing segment 12 leads to the elongate outlet 14 present
at the outer side 19-.
[0049] In this connection the difference between the configuration and arrangement of the first and second types of
mixing segments 12 of the mixing element 11 is that the elongate outlets 14 of each second type of mixing segment 12
are rotated by 180° relative to the elongate outlets 14 of the first type of mixing segment 12 and the respective second
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type of mixing segment is then mirror imaged at a plane comprising the longitudinal axis A and the normal thereto
extending from the side19 of the drawing of Fig 2.
[0050] The design of the mixing segments will be discussed in the following. It should be noted that the design of every
second mixing segment 12 in the series of mixing segments is identical. The use of two types of mixing segments 12
that are of similar design ensures an improved mixing of the multi-component materials M, M’ by way of the corresponding
mixing element 11.
[0051] The elongate inlets 13 of the six mixing segments 12 are arranged in parallel to one another. Likewise the
elongate outlets 14 of the six mixing segments 12 are arranged in parallel to one another. In this connection it should
be noted that slight deviations from a parallel arrangement are possible, for example, deviations by 6 5° to 10° are
possible.
[0052] A respective elongate inlet 13 of one mixing segment 12 is connected to a respective elongate outlet 14 of the
same mixing segment 12 via a respective passage 15 to deflect respective part flows of the multi-component material
from said elongate inlet 13 to said elongate outlet 14.
[0053] The elongate outlets 14 are arranged such that an elongate extent thereof is rotated by an angle of rotation of
90° about the longitudinal axis A with respect to an elongate extent of the elongate inlets 13. In this connection it should
be noted that the longitudinal axis A extends from the elongate inlets 13 to the elongate outlets 14. In this connection it
should be noted that slight deviations from an arrangement at exactly 90° are possible, for example, deviations by 6 5°
are possible.
[0054] A double headed arrow indicates a first extent I of the respective passage 15 in a direction in parallel to the
elongate extent of the elongate inlet 13. The first extent I gradually reduces in size between the elongate inlet 13 and a
constriction 16 of the passage 15. A second double headed arrow indicates a second extent O of the respective passage
15 in a direction in parallel to the elongate extent of the elongate outlet 14. The second extent O gradually increases in
size between the constriction 16 and the elongate outlet 14.
[0055] In this connection it should be noted that the constriction 16 can be considered as a single point like transition
between the first and second extents I, O in a plane extending in parallel to the elongate inlets 13 and elongate outlets
14 in which plane the first and second extents I, O have their respective smallest size.
[0056] Alternatively the constriction 16 can be configured as an overlap region in which both the first extent I and the
second extent O respectively change in size in order to reduce and expand the respective part flows of materials M, M’
in the different directions corresponding to the elongate extents of the respective elongate inlets 13 and elongate outlets
14.
[0057] The gradual change in size of the first and second extents I, O of the respective passage 15 is formed by two
walls 17 of the respective passage 15 that are inclined with respect to one another and with respect to the longitudinal
axis A of the mixing segment 12. Moreover, the two walls 17 inclined with respect to one another are arranged opposite
one another in order to directly face one another.
[0058] In this connection it can also be conceived that the constriction 16 is formed by walls that extend in parallel to
the first and second extents I, O rather than the inclined walls 17 shown in the Figures. In this case the change in size
of the respective passage 15 is not gradual, but rather step like.
[0059] When multi-component material M, M’ is guided in the respective passage 15, the material M, M’ present in
each flow path is urged together between the respective elongate inlet 13 and the respective constriction 16 in the first
extent I decreasing towards the respective constriction 16. Subsequently the material M, M’ present in each flow path
is permitted to relax by the subsequent increase in size of the flow path in the direction of the second extent O. This
constriction and expansion of the multi-component materials M, M’ takes place in different directions relative to the
longitudinal axis A to improve the through mixing of the multi-component materials M, M’.
[0060] The first extent I and the second extent O are rotated by the same angle of rotation about the longitudinal axis
A as is present between each respective elongate extent of the inlet 13 and elongate extent of the elongate outlet 14.
[0061] A transition 18 can further be seen in each passage 15 which is present between walls 17 of the passages 15
directly adjacent to further walls 21, 22 (see also Figs. 3a to 3d in this regard). The transition 18 can be formed by a
curved part surface 18’ or as a recess (not shown). It has namely been found that the provision of a curved part surface
18’ or a recess as a transition has beneficial effects on mixing and guiding the part flows of multi-component material
M, M’ between the respective elongate inlets 13 and elongate outlets 14.
[0062] It should further be noted that an imaginary sleeve enveloping each mixing segment 12 at least generally has
the shape of a cuboid. In this way each mixing segment 12 and hence the mixing element 11 has four sides 19, 19’, 19",
19"’, as well as a top and a bottom side 27, 27’.
[0063] Figs. 3a to 3d show respective views of the four sides 19, 19’, 19", 19- of the mixing element 11 of Fig. 2. The
walls 17 comprise curved part surfaces 17’ forming guide walls that are configured to direct the part flows of the multi-
component material M, M’ from the respective elongate inlet 13 via the respective constriction 16 to the respective
elongate outlet 14 of the respective mixing segment 12.
[0064] The changes in size of each passage 15 lead to a distribution of flow components being present in each part
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flow of the multi-component material M, M’ along the length of each of the six mixing segments 12 of the mixing element
11. One of these components is a flow component that flows faster through the respective passage than others. An
outer flow component 20 is indicated in Figs. 3a to 3d that comprises flow components flowing in a direction directed at
least substantially in the direction of the longitudinal axis A of the static mixer 2.
[0065] In this connection it should be noted that the mixing segments 12 shown in Fig. 2 and the following are generally
rectangular cuboids in which the height to side length ratios of the sides 19, 19’, 19", 19- can be selected in the range
of 0.7 to 0.9, i.e. for a mixing segment of 8 mm width the height in the longitudinal direction A can be 6.4 mm.
[0066] Figs. 3a to 3d respectively indicate the outer flow component 20 for each of the part flows present at an outer
side of the mixing element 11 by means of a dashed line. The outer flow component 20 is one of the faster flowing
components present in each mixing segment 12. The respective outer flow component 20 extends essentially along the
inner wall of the housing 7 at the outer side 19, 19’, 19", 19- of the mixing element 11 and is less likely to be subjected
to the mixing than the flow components extending through passages 15 present within other parts of the mixing segment
12.
[0067] Faster flowing components are also present in the other passages 15 of the same mixing segment 12. This
distribution of flow components arises due to the geometry of the respective mixing segment 12. The faster flowing
components exit the respective elongate outlet 14 at an earlier point in time and thus arrive at the adjoining elongate
inlets 13 faster than the slower flowing components. Since the static mixer is initially filled with air it can occur that air
bubbles are trapped between faster flowing components and the slower flowing components arriving at the same elongate
inlet 13 at a later point in time. These air bubbles can lead to the mixing result being less than ideal.
[0068] In order to prevent small fractions of unmixed multi-component material M, M’ e.g. the outer flow component
20 from flowing between the inlets 4, 4’ and the outlet 9 of the static mixer 2 and to prevent such air bubbles from arising
and consequently from non-ideal mixing results from being dispensed, the respective passages 15 comprise a deflector
plate 26 arranged in the flow path either in the region of the elongate inlet 13 or in the region of the elongate outlet 14.
[0069] The deflector plate 26 is configured to deflect at least some of said outer flow component 20 of the part flow of
the multi-component material M, M’ in the region of the elongate inlet 13 or in the region of the elongate outlet 14 away
from the direction of flow directed at least substantially in the direction of the longitudinal axis A in order to further improve
the mixing results.
[0070] The deflector plate 26 is namely arranged within the respective passage 15 in order to ensure that each part
flow of the multi-component material M, M’ arrives at a respective elongate outlet 14 at approximately the same time,
at approximately the same speed and with approximately the same surface area.
[0071] Due to the varying geometries present within the respective passage 15 of the mixing segment 12 each part
flow comprises flow components that flow faster than others. The deflector plates 26 are configured and arranged to
slow down the faster flow components such that they have approximately the same flow speed as the slower flow
components in such a way that each respective part flow present in the respective passage 15 has a leading edge that
extends at least approximately over the complete extent of the elongate outlet 14 and in parallel to the elongate outlet
14. Thus, in particular the outer flow component 20 of the part flow of the multi-component material M, M’ is slowed
down by the provision of the deflector plate 26. This is indicated in the respective Figures 3a to 3d where the dashed
line is led away from a central flow path. The central flow path would be present if the deflector plates 26 were not present
in the respective passage 15.
[0072] It should be noted that the deflector plates 26 are arranged at the outer sides 19, 19’, 19", 19- of the mixing
segments 12. As is visible from the views shown in Figs. 3a to 3d each mixing segment 12 of the mixing element 11’
two deflector plates 26 in the region of its elongate inlets 13 and two-deflector plates 26 in the region of its elongate
outlets 14.
[0073] The walls 21, 22 that separate the respective elongate inlets 13 and outlets 14 of each mixing segment 12
project from the body 24 of the mixing segment 12.
[0074] In this connection it should be noted that an outer boundary of each elongate inlet 13 and elongate outlet 14
present at an outer side 19, 19’, 19", 19- of the mixing segment 12 is formed by an internal wall (not shown) of the
housing 7 of the static mixer 2.
[0075] It should further be noted that a thickness of each of the walls 21, 22 can be selected in the range of 0.12 to
1.5 mm, especially of 0.16 to 1.05 mm. In the examples shown in Figs. 3a to 3d the walls 21, 22 have a thickness that
corresponds to 0.52 mm.
[0076] It should further be noted that the walls 21, 22 have a height that projects from the body with said height being
able to be selected in the range of 0.4 to 3 mm. In the examples shown in Figs. 3a to 3d the walls 21, 22 have a height
that corresponds to 0.8 mm.
[0077] In this connection it should be noted that each of the sides 19, 19’, 19", 19- of the mixing segments 12 can
have a width in the direction perpendicular to the longitudinal axis A selected in the range of 4 to 15 mm and in the
example shown in Figs. 3a to 3d have a width that corresponds to 8 mm.
[0078] Preferably a wall thickness of each of the walls 21, 22 is selected to be 3 to 10%, preferably of 4 to 7% of the
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width of the sides 19, 19’, 19", 19-.
[0079] In this connection it should be noted that each of the sides 19, 19’, 19", 19- can have a height in the direction
in parallel to the longitudinal axis A selected in the range of 4 to 15 mm and in the example shown in Figs. 3a to 3d have
a height that corresponds to 8 mm.
[0080] As indicated in Figs. 3a to 3d the walls 17 forming the walls 17 inclined with respect to the longitudinal axis A
respectively comprise a curved part surface 17’. The curved part surface 17’ extends towards the constriction 16 and
hence is present in the region of the constriction 16.
[0081] The walls 17 inclined with respect to the longitudinal axis A extend from the outer sides 19, 19’, 19", 19- towards
the longitudinal axis A as straight part surfaces until they reach the transition 23 formed by the curved part surface 17’
that then leads to the planar surfaces 21’, 22’ formed by the respective walls 21, 22.
[0082] In this connection it should be noted that the radii of curvature of the curved part surface 17’ can generally be
selected in the range of 0.2 to 0.3 times the width of the mixing segment 12, i.e. for an 8 mm wide mixing segment 12
the radii is selected in the range of 1.6 to 2.4 mm and in the examples of Figs. 3a to 3d have a radius of curvature
corresponding to at least approximately 2 mm.
[0083] It is further possible that the curved part surface 17’ is formed by a plurality of curved part surfaces 17’ each
having different radii of curvature. In this event, the curved part surface 17’ having the largest radius of curvature is that
curved part surface 17’ that is present within the respective constriction 16 and forms a transition 23 from the inclined
wall 17 to a surface 21’, 22’ that extends at least substantially in parallel to the longitudinal axis A. The surfaces 21’, 22’
form part of one of walls 21, 22 of the respective elongate inlets and outlets 13, 14.
[0084] It should be noted in this connection that the walls 17 of the respective passage 15 inclined with respect to the
longitudinal axis A can comprise at least two gradients if formed by respective straight part surfaces. The straight part
surfaces then extend between one of the sides 19, 19’, 19", 19- to the curved part surface 17’.
[0085] In this connection it should be noted that each of the gradients is selected in the range of 0.176 to 0.577,
especially of 0.2 to 0.4. In this connection it should be noted that the gradient of the straight part surface of the wall 17
is defined as the change in height in the longitudinal direction A divided by the change in width of the respective side
19, 19’, 19", 19- of the respective wall 17 and consequently is a dimensionless number.
[0086] The walls 21, 22 forming at least a part of one of the elongate outlets 14 and/or one of the elongate inlets 13
of the mixing segment 12 respectively project from a body 24 of the mixing segment 12. The walls 22 projecting from
the body 24 and forming at least part of the elongate outlets 14 are arranged perpendicular to the walls 21 projecting
from the body 24 that form at least part of the elongate inlets 13.
[0087] Some of the walls 21, 22 respectively projecting from the body 24 of the mixing segment 12 are connected to
one another via a further wall 21", 22" at an outer side 19, 19’, 19", 19- of the mixing segments. In this way some of the
elongate inlets and outlets have three walls 21, 21", 22, 22" extending from the body 24. The further wall 21", 22" bridging
the walls 21, 22 forming the respective planar surface 21′, 22’ each have a reduced wall thickness in comparison to the
other walls 21, 22 of the same elongate inlet or outlet 13, 14. The walls 21″, 22" bridging the walls 21, 22 are a part of
the respective passage 15.
[0088] A cut-out 25 is respectively present in the region of the elongate inlets and outlets 13, 14 arranged at each of
the outer sides 19, 19’, 19", 19- of the mixing segment 12. The cut-out 25 is respectively provided in order to simplify a
mold (not shown) that is used during the injection molding process used to manufacture the mixing element 11.
[0089] In this connection it should be noted that the cut-out 25 is present between the bodies 24 of directly adjacent
mixing segments and the walls 21, 22 projecting from said bodies 24.
[0090] As discussed in the foregoing, the changes in size present in each of the passages 15 lead to a distribution of
flow components being present in the part flow of the multi-component material M, M’.
[0091] Fig. 4 shows a perspective view of a further mixing element 11’ that can be inserted into the housing 7 of the
static mixer 2. In the design depicted in Fig. 4 each mixing segment 12’ has four elongate inlets 13 and four elongate
outlets 14. The respective deflector plate 26’ is arranged to extend from one of the walls 21, 22 of the respective passage
15 of the directly adjacent mixing segment 12’. This is achieved by integrally forming the deflector plate 26’ with said
wall 21, 22 of the passage 15 of the adjacent mixing segment 12’.
[0092] In fact each deflector plate 26’ is arranged to extend from one of the walls 21, 22 forming at least a part of the
constriction 16 of an adjacent mixing segment 12’. In this way the deflector plate 26’ arranged in the region of the elongate
inlet 13 of one mixing segment 12’ is connected to one of the walls 22 of one of the directly adjacent elongate outlets
14. Likewise the deflector plate 26’ arranged in the region of the elongate outlet 14 of one mixing segment 12 is connected
to one of the walls 21 of one of the directly adjacent elongate inlets 13 of the next mixing segment 12.
[0093] By connecting the respective deflector plate 26’ to one of the walls 21, 22 of the directly adjacent mixing segment
12, the deflector plates 26’ can be formed more stable than if they were not connected to the wall 21, 22. In this way the
mixing element 11’ can be used particularly well for highly viscous fluids.
[0094] The respective deflector plates 26, 26’ are arranged inclined with respect to the longitudinal axis A in the region
of the elongate inlet 13 and/or in the region of the elongate outlet 14 in order to deflect the outer flow component 20
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away from the longitudinal axis A and to thereby improve the through mixing of the multi-component material M, M’. In
this connection it should be noted that the angle of inclination of the respective deflector plate with regard to the longitudinal
axis A is selected in the range of 15 to 70° and preferably as shown in Figs. 2 to 3d corresponds to 40° and in the
embodiment shown in Fig. 4 corresponds to 65°.
[0095] In this connection it should be noted that a length of the at least one deflector plate 26, 26’ is preferably selected
in the range of 20 to 70 % of the height of one of the mixing segments 12 along the longitudinal axis A of the static mixer
2. In the embodiment depicted in Fig. 4 the deflector plate 26’ has a length that corresponds to 2.8 mm. Whereas in the
embodiment of Figs. 2 to 3d the deflector plate 26 has a length that corresponds to 2.6 mm.
[0096] In this connection it should be noted that a width of the at least one deflector plate 26, 26’ is preferably selected
in the range of 2 to 10% of the width of the mixing segment 12, preferably within the range of 4 to 7% of the width of the
mixing segment 12.
[0097] Generally speaking the deflector plates 26, 26’ are arranged such that at least one end thereof is arranged
such that it is in axial alignment with a center of the constriction 16 arranged closest thereto.
[0098] In the embodiment of Fig. 4 the end remote from the end of the deflector plate 26’ projecting from the wall 21,
22 of the passage 15 of the adjacent mixing segment 12’ is in axial alignment with the center of the constriction 16
arranged closest thereto.
[0099] In the embodiment of Figs. 2 to 3d both ends of the deflector plate 26 are arranged such that they are in axial
alignment with the center of the respective constriction 16 to which they are arranged closest.
[0100] In all of the embodiments shown the elongate inlets 13 and the elongate outlets 14 are arranged transverse to
the longitudinal axis A. It should further be noted that in accordance with all of the depicted embodiments, all of the
elongate inlets 13 and of the elongate outlets 14 are configured and arranged to deflect respective part flows of the
multi-component material M, M’ from an elongate inlet 13 arranged at an inner region of the mixing element 11 of the
static mixer 2 to an elongate outlet 14 arranged at an outer region of the mixing element 11 of the static mixer 2 and
from an elongate inlet 13 arranged at the outer region of the mixing element 11 of the static mixer 2 to an elongate outlet
14 arranged at an inner region of the mixing element 11 of the static mixer 2.
[0101] It should further be noted that each elongate inlet 13 and each elongate outlet 14 shown in the foregoing has
an opening having an at least generally rectangular shape.
[0102] It is preferred if the respective mixing segments 12, 12’ are formed in an injection molding process from a plastic
material. Regardless of the method of manufacture of the mixing element 11, 11’ respectively of the mixing segments
12, 12’ the only space available within each of the mixing segments 12, 12’ is part of a respective flow path for the multi-
component material M, M’ introduced into the static mixer 2 from the multi-component cartridge 3, 3’ discussed in the
foregoing.
[0103] In this way the volume of the multi-component materials M, M’ remaining in the static mixer 2 after a dispensing
process has taken place can be minimized as the dead space within the static mixers 2 are minimized in comparison to
those available in the prior art. Moreover, the specific designs of the mixing segments 12, 12’ have been chosen to bring
about an optimized mixing of the multi-component materials M, M’.
[0104] In this connection it should be noted that the various mixing segments 12, 12’ discussed in the foregoing to
form the presented mixing elements 11, 11’ can also be mixed to form a mixing element (not shown) comprising a mixture
of the various mixing segments 12, 12’ discussed and shown in the present application.
[0105] The mixing element 11, 11’ may also comprise other forms of mixing segments differing in design to the ones
shown in the present application. For example, wave like mixing segments, round mixing segments, rectangular mixing
segments, mixing segments of static mixers sold under the trade name T-mixer or Quadro-mixer by Sulzer Mixpac can
be used in combination with the mixing segments 12, 12’ discussed in the foregoing to form the mixing element 11, 11".
[0106] In this connection it should be noted that although the mixing segments 11, 11’ described in the foregoing have
a square cross-section perpendicular to the longitudinal axis A, other kinds of cross-sections can be envisaged, e.g.
rectangular, oval, round, square with rounded off edges or rectangular with rounded off edges etc.
[0107] As is further visible in the view of the mixing element 11′, the walls 21, 22 of the passages 15 separating the
respective elongate inlets 13 and/or elongate outlets 14 at a side of the mixing segment 12, 12" have a convex shape
in the direction of the longitudinal axis A. Such convex shapes enable a more simple tool to be used for the injection
mold and hence facilitate the manufacture of the mixing segments 12, 12" respectively of the corresponding mixing
element 11’.

List of reference numerals:

[0108]

1 dispensing assembly
2 static mixer
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3, 3’ multi-component cartridge, two-component cartridge
4,4’ inlet
5 first end
6, 6′ outlet
7 housing
8, 8′ alignment means
9 dispensing outlet
10 second end
11, 11’ mixing element
12, 12’ mixing segment
13 elongate inlet
14 elongate outlet
15 passage
16 constriction
17, 17’ wall, curved part surface
18, 18’ transition, recess
19, 19’, 19", 19- side
20 outer flow component
21, 21’, 21" wall, surface, wall
22, 22’, 22" wall, surface, wall
23 transition
24 body
25 cut-out
26, 26’ deflector plate
27, 27’ top side, bottom side

A longitudinal axis
I first extent
M, M’ material
O second extent

Claims

1. A static mixer (2) for mixing a multi-component material (M, M’), the static mixer (2) comprising:

a plurality of mixing segments (12, 12’) arranged in series one after another along a longitudinal axis (A) of the
static mixer (2);
wherein at least some of the plurality of mixing segments (12, 12’) comprise at least three elongate inlets (13)
arranged at least substantially in parallel to one another and at least three elongate outlets (14) arranged at
least substantially in parallel to one another, with a respective elongate inlet (13) being connected to a respective
elongate outlet (14) via a respective passage (15), wherein the elongate outlets (14) are arranged such that an
elongate extent thereof is rotated by an angle of rotation of at least 45°about the longitudinal axis (A) with respect
to an elongate extent of the elongate inlets (13);
wherein the elongate outlets (14) of one mixing segment (12, 12’) are arranged next to the elongate inlets (13)
of the next mixing segment (12, 12’) of the series;
wherein the respective passages (15) are configured to form flow paths that direct a part flow of the multi-
component material (M, M’) from the elongate inlet (13) to the elongate outlet (14) of the mixing segment (12,
12’); and
wherein at least some of the passages (15) of the mixing segment (12, 12’) comprise at least one deflector plate
(26, 26’) arranged in the flow path in a region of the elongate inlet (13) and/or in a region of the elongate outlet
(14), wherein
the plurality of mixing segments (12, 12’) is formed from a plastic characterized in that at least some of the
passages (15) of the mixing segment (12, 12’) comprise at least one deflector plate (26, 26’) arranged in a
central part of said passage (15) in a region of the elongate inlet (13) and/or in a region of the elongate outlet (14).

2. A static mixer (2) in accordance with claim 1,
the plurality of mixing segments (12, 12’) is formed from one of a thermoplastic, and a thermosetting polymer.
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3. A static mixer (2) in accordance with claim 1 or claim 2,
wherein the elongate outlets (14) are arranged such that the elongate extent thereof is rotated by an angle of rotation
of at least substantially 90° about the longitudinal axis (A) with respect to the elongate extent of the elongate inlets (13).

4. A static mixer (2) in accordance with at least one of the preceding claims,

wherein a first extent (I) of the respective passage (15) in a direction in parallel to the elongate extent of the
elongate inlet (13) gradually reduces in size between the elongate inlet (13) and a constriction (16) of the
passage (15) and a second extent (O) of the respective passage (15) in a direction in parallel to the elongate
extent of the elongate outlet (14) gradually increases in size between the constriction (16) and the elongate
outlet (14); wherein the changes in size of the first and second extents (I, O) lead to a distribution of flow
components being present in the part flow of the multi-component material (M, M’), wherein one of these
components is an outer flow component (20) that comprises flow components flowing in a direction directed at
least substantially in the direction of the longitudinal axis (A) of the static mixer (2); and
wherein the at least one deflector plate (26, 26’) is configured to deflect at least some of said outer flow component
(20) of the part flow of the multi-component material (M, M’) in the region of the elongate inlet (13) and/or in the
region of the elongate outlet (14) away from the direction of flow directed at least substantially in the direction
of the longitudinal axis (A).

5. A static mixer (2) in accordance with at least one of the preceding claims, wherein the at least one deflector plate
(26, 26’) is provided in a passage (15) of the mixing segment (12, 12’) arranged at an outer side (19, 19’, 19", 19-
) of the mixing segment (12, 12’), in particular wherein the at least one deflector plate (26, 26’) is only provided in
a passage (15) of the mixing segment (12, 12’) arranged at an outer side (19, 19’, 19", 19-) of the mixing segment
(12, 12’).

6. A static mixer (2) in accordance with at least one of the preceding claims, wherein at least one of the mixing segments
(12, 12’) of the static mixer (2) comprises two deflector plates (26, 26’) in the region of its elongate inlets (13) and
two-deflector plates (26, 26’) in the region of its elongate outlets (14).

7. A static mixer (2) in accordance with at least one of the preceding claims, wherein the passages (15) comprise walls
(17, 21, 21″, 22, 22") and the at least one deflector plate (26, 26’) is arranged to extend from one of the walls (17,
21, 22) of said passage (15), in particular

wherein each passage (15) comprises a constriction (16) between the elongate inlet (13) and the elongate outlet
(14), and wherein each deflector plate (26’) is arranged to extend from one of the walls (17, 21, 22) forming at
least a part of the constriction (16) of an adjacent mixing segment (12, 12’); and/or
wherein the deflector plate (26’) is integrally formed with the wall (21, 22) of the passage (15).

8. A static mixer (2) in accordance with claim 7,

wherein the deflector plate (26’) arranged in the region of the elongate inlet (13) of one mixing segment (12,
12’) is connected to one of the walls (22) of one of the directly adjacent elongate outlets (14); and/or
wherein the deflector plate (26’) arranged in the region of the elongate outlet (14) of one mixing segment (12,
12’) is connected to one of the walls (21) of one of the directly adjacent elongate inlets (13) of the next mixing
segment (12, 12’).

9. A static mixer (2) in accordance with at least one of the preceding claims 4 to 8, wherein the change in size of one
of the first and second extents (I, O) of the passage (15) between the elongate inlet (13) and the constriction (16)
and/or between the constriction (16) and the elongate outlet (14) is either step like or gradual.

10. A static mixer (2) in accordance with at least one of the preceding claims, wherein the at least one deflector plate
(26, 26’) is arranged inclined with respect to the longitudinal axis (A) in the region of the elongate inlet (13) and/or
in the region of the elongate outlet (14).

11. A static mixer (2) in accordance with at least one of the preceding claims, wherein a length of the at least one
deflector plate (26, 26’) amounts to 20 to 70 % of a length of one of the mixing segments (12, 12’) along the longitudinal
axis (A) of the static mixer (2).
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12. A static mixer (2) in accordance with at least one of the preceding claims, wherein each of the sides (19, 19’, 19",
19-) of the mixing segments (12) have a width in the direction perpendicular to the longitudinal axis (A) selected in
the range of 4 to 15 mm; and/or

wherein a wall thickness of walls (21, 22) bounding said passages is selected to be 3 to 10% of a width of the
sides (19, 19’, 19", 19-) of the mixing segments (12) in the direction perpendicular to the longitudinal axis (A);
and/or wherein the deflector plate (26’) is integrally formed with the wall (21, 22) of the passage (15).
wherein each of the sides (19, 19’, 19", 19-) of the mixing segments (12) have a height in the direction in parallel
to the longitudinal axis (A) selected in the range of 4 to 15 mm.

13. A static mixer (2) in accordance with at least one of the preceding claims, further comprising a housing (7) accom-
modating said plurality of mixing segments (12), an outlet (9) for dispensing mixed multi-component material (M,
M’), and inlets (4, 4’) that are configured to be coupled to outlets (6, 6’) of a multi-component cartridge (3, 3’), in
particular
wherein at least one of said housing (7), said outlet (9) and said inlets (4, 4’) are formed of plastic.

14. A dispensing assembly (1) comprising:

- the static mixer (2) in accordance with at least one of the preceding claims,
- the multi-component cartridge (3, 3’) filled with multi-component material (M, M’); and/or
- a dispensing device that can be actuated to dispense said multi-component material (M, M’) via said static
mixer (2).

15. A method of dispensing multi-component material (M, M’) from a dispensing assembly (1) in accordance with claim
14, the method comprising the step of:

- actuating the dispensing device to urge the multi-component material (M, M’) stored in said multi-component
cartridge (3, 3’) into the static mixer (2) and mixing the multi-component material (M, M’) in said static mixer (2),
wherein at least some of one of the part flows of the multi-component material (M, M’) mixed in said static mixer
(2) is deflected away from the longitudinal axis (A) by means of the at least one deflector plate (26, 26’).

Patentansprüche

1. Statischer Mischer (2) zum Mischen eines Mehrkomponentenmaterials (M, M’), wobei der statische Mischer (2)
umfasst:

eine Vielzahl von Mischsegmenten (12, 12’), die in Reihe hintereinander entlang einer Längsachse (A) des
statischen Mischers (2) angeordnet sind; wobei zumindest einige der Vielzahl von Mischsegmenten (12, 12’)
zumindest drei längliche Einlässe (13), die zumindest im Wesentlichen parallel zueinander angeordnet sind,
und zumindest drei längliche Auslässe (14), die zumindest im Wesentlichen parallel zueinander angeordnet
sind, umfassen, wobei ein jeweiliger länglicher Einlass (13) über einen jeweiligen Durchgang (15) mit einem
jeweiligen länglichen Auslass (14) verbunden ist, wobei die länglichen Auslässe (14) so angeordnet sind, dass
deren längliche Ausdehnung um einen Drehwinkel von zumindest 45° um die Längsachse (A) in Bezug auf
eine längliche Ausdehnung der länglichen Einlässe (13) gedreht ist;
wobei die länglichen Auslässe (14) eines Mischsegments (12, 12’) neben den länglichen Einlässen (13) des
nächsten Mischsegments (12, 12’) der Reihe angeordnet sind;
wobei die jeweiligen Durchgänge (15) so konfiguriert sind, dass sie Strömungswege bilden, die eine Teilströmung
des Mehrkomponentenmaterials (M, M’) von dem länglichen Einlass (13) zu dem länglichen Auslass (14) des
Mischsegments (12, 12’) lenken; und
wobei zumindest einige der Durchgänge (15) des Mischsegments (12, 12’) zumindest eine im Strömungsweg
angeordnete Umlenkplatte (26, 26’) in einem Bereich des länglichen Einlasses (13) und/oder in einem Bereich
des länglichen Auslasses (14) umfassen, wobei
die Vielzahl von Mischsegmenten (12, 12’) aus einem Kunststoff gebildet ist, dadurch gekennzeichnet, dass
zumindest einige der Durchgänge (15) des Mischsegments (12, 12’) zumindest eine Umlenkplatte (26, 26’)
umfassen, die in einem zentralen Teil des Durchgangs (15) in einem Bereich des länglichen Einlasses (13)
und/oder in einem Bereich des länglichen Auslasses (14) angeordnet ist.
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2. Statischer Mischer (2) nach Anspruch 1, wobei die Vielzahl von Mischsegmenten (12, 12’) aus einem Thermoplast
oder einem wärmehärtenden Polymer gebildet ist.

3. Statischer Mischer (2) nach Anspruch 1 oder Anspruch 2, wobei die länglichen Auslässe (14) so angeordnet sind,
dass deren längliche Ausdehnung um einen Drehwinkel von zumindest im Wesentlichen 90° um die Längsachse
(A) in Bezug auf die längliche Ausdehnung der länglichen Einlässe (13) gedreht ist.

4. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche, wobei eine erste Ausdehnung (I)
des jeweiligen Durchgangs (15) in einer Richtung parallel zu der länglichen Ausdehnung des länglichen Einlasses
(13) zwischen dem länglichen Einlass (13) und einer Verengung (16) des Durchgangs (15) allmählich an Größe
abnimmt und eine zweite Ausdehnung (O) des jeweiligen Durchgangs (15) in einer Richtung parallel zu der länglichen
Ausdehnung des länglichen Auslasses (14) zwischen der Verengung (16) und dem länglichen Auslass (14) allmählich
an Größe zunimmt;

wobei die Größenänderungen der ersten und zweiten Ausdehnung (I, O) dazu führen, dass in der Teilströmung
des Mehrkomponentenmaterials (M, M’) eine Verteilung von Strömungskomponenten vorhanden ist, wobei eine
dieser Komponenten eine äußere Strömungskomponente (20) ist, die Strömungskomponenten umfasst, die in
einer Richtung strömen, die zumindest im Wesentlichen in Richtung der Längsachse (A) des statischen Mischers
(2) gerichtet ist; und
wobei die zumindest eine Umlenkplatte (26, 26’) so konfiguriert ist, dass sie zumindest etwas von der äußeren
Strömungskomponente (20) der Teilströmung des Mehrkomponentenmaterials (M, M’) im Bereich des längli-
chen Einlasses (13) und/oder im Bereich des länglichen Auslasses (14) von der zumindest im Wesentlichen in
Richtung der Längsachse (A) gerichteten Strömungsrichtung weg umlenkt.

5. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche, wobei die zumindest eine Umlenk-
platte (26, 26’) in einem Durchgang (15) des Mischsegments (12, 12’) vorgesehen ist, der an einer Außenseite (19,
19’, 19", 19-) des Mischsegments (12, 12’) angeordnet ist,
wobei insbesondere die zumindest eine Umlenkplatte (26, 26’) nur in einem an einer Außenseite (19, 19’, 19", 19-
) des Mischsegments (12, 12’) angeordneten Durchgang (15) des Mischsegments (12, 12’) vorgesehen ist.

6. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche, wobei zumindest eines der Misch-
segmente (12, 12’) des statischen Mischers (2) im Bereich seiner länglichen Einlässe (13) zwei Umlenkplatten (26,
26’) und im Bereich seiner länglichen Auslässe (14) zwei Umlenkplatten (26, 26’) umfasst.

7. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche, wobei die Durchgänge (15) Wände
(17, 21, 21″, 22, 22") umfassen und die zumindest eine Umlenkplatte (26, 26’) so angeordnet ist, dass sie sich von
einer der Wände (17, 21, 22) des Durchgangs (15) erstreckt,
wobei insbesondere jeder Durchgang (15) eine Verengung (16) zwischen dem länglichen Einlass (13) und dem
länglichen Auslass (14) aufweist, und wobei jede Umlenkplatte (26’) so angeordnet ist, dass sie sich von einer der
Wände (17, 21, 22) erstreckt, die zumindest einen Teil der Verengung (16) eines benachbarten Mischsegments
(12, 12’) bildet; und/oder wobei die Umlenkplatte (26’) einstückig mit der Wand (21, 22) des Durchgangs (15)
ausgebildet ist.

8. Statischer Mischer (2) nach Anspruch 7, wobei die im Bereich des länglichen Einlasses (13) eines Mischsegmentes
(12, 12’) angeordnete Umlenkplatte (26’) mit einer der Wände (22) eines der unmittelbar benachbarten länglichen
Auslässe (14) verbunden ist; und/oder
wobei die im Bereich des länglichen Auslasses (14) des einen Mischsegments (12, 12’) angeordnete Umlenkplatte
(26’) mit einer der Wände (21) eines der unmittelbar benachbarten länglichen Einlässe (13) des nächsten Misch-
segments (12, 12’) verbunden ist.

9. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche 4 bis 8, wobei die Größenänderung
einer der ersten und zweiten Ausdehnungen (I, O) des Durchgangs (15) zwischen dem länglichen Einlass (13) und
der Verengung (16) und/oder zwischen der Verengung (16) und dem länglichen Auslass (14) entweder stufenartig
oder allmählich erfolgt.

10. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche, wobei die zumindest eine Umlenk-
platte (26, 26’) im Bereich des länglichen Einlasses (13) und/oder im Bereich des länglichen Auslasses (14) gegen-
über der Längsachse (A) geneigt angeordnet ist.
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11. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche, wobei eine Länge der zumindest
einen Umlenkplatte (26, 26’) 20 bis 70 % einer Länge eines der Mischsegmente (12, 12’) entlang der Längsachse
(A) des statischen Mischers (2) beträgt.

12. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche, wobei jede der Seiten (19, 19’, 19",
19-) der Mischsegmente (12) eine Breite in der Richtung senkrecht zur Längsachse (A) aufweist, die im Bereich
von 4 bis 15 mm gewählt ist; und/oder

wobei eine Wanddicke von Wänden (21, 22), die die Durchgänge begrenzen, so gewählt ist, dass sie 3 bis 10
% einer Breite der Seiten (19, 19’, 19", 19-) der Mischsegmente (12) in der Richtung senkrecht zur Längsachse
(A) beträgt; und/oder
wobei die Umlenkplatte (26’) einstückig mit der Wand (21, 22) des Durchgangs (15) ausgebildet ist,
wobei jede der Seiten (19, 19’, 19", 19-) der Mischsegmente (12) eine Höhe in der Richtung parallel zur Längs-
achse (A) aufweist, die im Bereich von 4 bis 15 mm gewählt ist.

13. Statischer Mischer (2) nach zumindest einem der vorhergehenden Ansprüche, der ferner ein Gehäuse (7) umfasst,
in dem die mehreren Mischsegmente (12) untergebracht sind, einen Auslass (9) zur Abgabe von gemischtem
Mehrkomponentenmaterial (M, M’) und Einlässe (4, 4’), die so konfiguriert sind, dass sie mit Auslässen (6, 6’) einer
Mehrkomponentenkartusche (3, 3’) gekoppelt werden können,
wobei insbesondere zumindest eines von dem Gehäuse (7), dem Auslass (9) und den Einlässen (4, 4’) aus Kunststoff
gebildet ist.

14. Abgabevorrichtung (1), umfassend:

- den statischen Mischer (2) nach zumindest einem der vorhergehenden Ansprüche,
- die Mehrkomponentenkartusche (3, 3’), die mit Mehrkomponentenmaterial (M, M’) gefüllt ist; und/oder
- eine Abgabevorrichtung, die betätigt werden kann, um das Mehrkomponentenmaterial (M, M’) über den sta-
tischen Mischer (2) abzugeben.

15. Verfahren zur Abgabe von Mehrkomponentenmaterial (M, M’) aus einer Abgabevorrichtung (1) nach Anspruch 14,
wobei das Verfahren die Schritte umfasst:

- Betätigen der Abgabevorrichtung, um das in der Mehrkomponentenkartusche (3, 3’) gespeicherte Mehrkom-
ponentenmaterial (M, M’) in den statischen Mischer (2) zu drücken, und

Mischen des Mehrkomponentenmaterials (M, M’) in dem statischen Mischer (2), wobei zumindest etwas von einer
der Teilströmungen des in dem statischen Mischer (2) gemischten Mehrkomponentenmaterials (M, M’) mittels der
zumindest einen Umlenkplatte (26, 26’) von der Längsachse (A) weg umgelenkt wird.

Revendications

1. Mélangeur statique (2) destiné à mélanger un matériau multi-composants (M, M’), le mélangeur statique (2)
comprenant :

une pluralité de segments de mélange (12, 12’) agencés en série les uns après les autres le long d’un axe
longitudinal (A) du mélangeur statique (2) ; dans lequel au moins certains segments parmi la pluralité de seg-
ments de mélange (12, 12’) comprennent au moins trois entrées allongées (13) agencée au moins sensiblement
en parallèle les unes aux autres et au moins trois sorties allongées (14) agencées au moins sensiblement en
parallèle les unes aux autres, une entrée allongée (13) respective étant connectée à une sortie allongée (14)
respective via un passage (15) respectif, dans lequel les sorties allongées (14) sont agencées de sorte qu’une
extension allongée de celles-ci est mise en rotation à raison d’un angle de rotation d’au moins 45° autour de
l’axe longitudinal (A) par rapport à une extension allongée des entrées allongées (13);
dans lequel les sorties allongées (14) d’un segment de mélange (12, 12’) sont agencées près des entrées
allongées (13) du segment de mélange (12, 12’) suivant de la série ;
dans lequel les passages (15) respectifs sont configurés pour former des trajets d’écoulement qui dirigent un
écoulement partiel du matériau multi-composants (M, M’) depuis l’entrée allongée (13) jusqu’à la sortie allongée
(14) du segment de mélange (12, 12′) ; et
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dans lequel au moins certains des passages (15) du segment de mélange (12, 12’) comprennent au moins une
plaque déflectrice (26, 26’) agencée dans le trajet d’écoulement dans une région de l’entrée allongée (13) et/ou
dans une région de la sortie allongée (14), dans lequel la pluralité de segments de mélange (12, 12’) sont formés
à partir d’une matière plastique,
caractérisé en ce qu’au moins certains des passages (15) du segment de mélange (12, 12’) comprennent au
moins une plaque déflectrice (26, 26’) agencée dans une partie centrale dudit passage (15) dans une région
de l’entrée allongée (13) et/ou dans une région de la sortie allongée (14),

2. Mélangeur statique (2) selon la revendication 1,
la pluralité de segments de mélange (12, 12’) est formée à partir d’un élément parmi un thermoplastique et un
polymère thermodurcissable.

3. Mélangeur statique (2) selon la revendication 1 ou 2,
dans lequel les sorties allongées (14) sont agencées de sorte que l’extension allongée de celles-ci est mise en
rotation à raison d’un angle de rotation d’au moins sensiblement 90° autour de l’axe longitudinal (A) par rapport à
l’extension allongée des entrées allongées (13).

4. Mélangeur statique (2) selon l’une au moins des revendications précédentes,

dans lequel une première extension (I) du passage (15) respectif dans une direction en parallèle à l’extension
allongée de l’entrée allongée (13) diminue graduellement en taille entre l’entrée allongée (13) et un resserrement
(16) du passage (15) et une seconde extension (O) du passage (15) respectif dans une direction en parallèle
à l’extension allongée de la sortie allongée (14) augmente graduellement en taille entre le resserrement (16)
et la sortie allongée (14); dans lequel les changements en taille de la première et de la seconde extension (I,
O) conduisent à une distribution de composants d’écoulement qui sont présents dans l’écoulement partiel du
matériau multi-composants (M, M’), dans lequel un de ces composants est un composant d’écoulement extérieur
(20) qui comprend des composants d’écoulement s’écoulant dans une direction dirigée au moins sensiblement
dans la direction de l’axe longitudinal (A) du mélangeur statique (2) ; et
dans lequel ladite au moins une plaque déflectrice (26, 26’) est configurée pour défléchir au moins une portion
dudit composant d’écoulement extérieur (20) de l’écoulement partiel du matériau multi-composants (M, M’)
dans la région de l’entrée allongée (13) et/ou dans la région de la sortie allongée (14) en éloignement de la
direction d’écoulement dirigée au moins sensiblement dans la direction de l’axe longitudinal (A).

5. Mélangeur statique (2) selon l’une au moins des revendications précédentes,

dans lequel ladite au moins une plaque déflectrice (26, 26’) est prévue dans un passage (15) du segment de
mélange (12, 12’) agencé au niveau d’un côté extérieur (19, 19,’ 19", 19-) du segment de mélange (12, 12’),
en particulier
dans lequel ladite au moins une plaque déflectrice (26, 26’) est uniquement prévue dans un passage (15) du
segment de mélange (12, 12’) agencé au niveau d’un côté extérieur (19, 19,’ 19", 19-) du segment de mélange
(12, 12’).

6. Mélangeur statique (2) selon l’une au moins des revendications précédentes,
dans lequel au moins un des segments de mélange (12, 12’) du mélangeur statique (2) comprend deux plaques
déflectrices (26, 26’) dans la région de ses entrées allongées (13) et deux plaques déflectrices (26, 26’) dans la
région de ses sorties allongées (14).

7. Mélangeur statique (2) selon l’une au moins des revendications précédentes,

dans lequel les passages (15) comprennent des parois (17, 21, 21", 22, 22") et ladite au moins une plaque
déflectrice (26, 26’) est agencée pour s’étendre depuis une des parois (17, 21, 22) dudit passage (15), en
particulier dans lequel chaque passage (15) comprend un resserrement (16) entre l’entrée allongée (13) et la
sortie allongée (14), et dans lequel chaque plaque déflectrice (26’) est agencée pour s’étendre depuis une des
parois (17, 21, 22) en formant au moins une partie du resserrement (16) d’un segment de mélange (12, 12’)
adjacent ; et/ou
dans lequel la plaque déflectrice (26’) est formée de manière intégrale avec la paroi (21, 22) du passage (15).

8. Mélangeur statique (2) selon la revendication 7,
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dans lequel la plaque déflectrice (26’) agencée dans la région de l’entrée allongée (13) d’un segment de mélange
(12, 12’) est connectée à une des parois (22) d’une des sorties allongées (14) directement adjacente ; et/ou
dans lequel la plaque déflectrice (26’) agencée dans la région de la sortie allongée (14) d’un segment de mélange
(12, 12’) est connectée à une des parois (21) d’une des entrées allongées (13) directement adjacente du
segment de mélange (12, 12’) suivant.

9. Mélangeur statique (2) selon l’une au moins des revendications précédentes 4 à 8,
dans lequel le changement en taille d’une extension parmi la première et la seconde extension (I, O) du passage
(15) entre l’entrée allongée (13) et le resserrement (16) et/ou entre le resserrement (16) et la sortie allongée (14)
est soit par paliers, soit graduel.

10. Mélangeur statique (2) selon l’une au moins des revendications précédentes,
dans lequel ladite au moins une plaque déflectrice (26, 26′) est agencée en étant inclinée par rapport à l’axe
longitudinal (A) dans la région de l’entrée allongée (13) et/ou dans la région de la sortie allongée (14).

11. Mélangeur statique (2) selon l’une au moins des revendications précédentes,
dans lequel une longueur de ladite au moins une plaque déflectrice (26, 26’) s’élève à 20 à 70 % d’une longueur
d’un des segments de mélange (12, 12’) le long de l’axe longitudinal (A) du mélangeur statique (2).

12. Mélangeur statique (2) selon l’une au moins des revendications précédentes,

dans lequel chacun des côtés (19, 19,’ 19", 19-) des segments de mélange (12) a une largeur dans la direction
perpendiculaire à l’axe longitudinal (A) sélectionnée dans la plage de 4 à 15 mm ; et/ou dans lequel une épaisseur
de paroi de parois (21, 22) délimitant lesdits passages est sélectionnée comme étant de 3 à 10 % d’une largeur
des côtés (19, 19,’ 19", 19-) des segments de mélange (12) dans la direction perpendiculaire à l’axe longitudinal
(A) ;
et/ou dans lequel la plaque déflectrice (26’) est formée de manière intégrale avec la paroi (21, 22) du passage
(15),
dans lequel chacun des côtés (19, 19,’ 19", 19-) des segments de mélange (12) a une hauteur dans la direction
en parallèle à l’axe longitudinal (A) sélectionnée dans la plage de 4 à 15 mm.

13. Mélangeur statique (2) selon l’une au moins des revendications précédentes,

comprenant en outre un boîtier (7) logeant ladite pluralité de segments de mélange (12), une sortie (9) destinée
à distribuer un matériau multi-composants (M, M’) mélangé, et des entrées (4, 4’) qui sont configurées pour
être couplées aux sorties (6, 6’) d’une cartouche multi-composants (3, 3’), en particulier
dans lequel au moins un élément parmi ledit boîtier (7), ladite sortie (9) et lesdites entrées (4, 4’) est formé de
matière plastique.

14. Assemblage de distribution (1) comprenant :

- le mélangeur statique (2) selon l’une au moins des revendications précédentes,
- la cartouche multi-composants (3, 3’) remplie d’un matériau multi-composants (M, M’) ; et/ou
- un dispositif de distribution qui peut être actionné pour distribuer ledit matériau multi-composants (M, M’) via
ledit mélangeur statique (2).

15. Procédé de distribution d’un matériau multi-composants (M, M’) depuis un assemblage de distribution (1) selon la
revendication 14, le procédé comprenant l’étape consistant à :

- actionner le dispositif de distribution pour forcer le matériau multi-composants (M, M’) stocké dans ladite
cartouche multi-composants (3, 3’) jusque dans le mélangeur statique (2) et mélanger le matériau multi-com-
posants (M, M’) dans ledit mélangeur statique (2), dans lequel au moins une portion d’un des écoulements
partiels du matériau multi-composants (M, M’) mélangé dans ledit mélangeur statique (2) est défléchie en
éloignement de l’axe longitudinal (A) au moyen de ladite au moins une plaque déflectrice (26, 26’).
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