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(54) STATIC MIXER INSERT AND STATIC MIXER

(57)  The present invention relates to a static mixer
insert (1) for mixing two viscous components within a
mixing tube (50) of a static mixer (100). The static mixer
insert (1) comprises a mixing structure (3) defining a
mixing area with a plurality of consecutive mixing cham-
bers arranged along a longitudinal axis (LA) of the mixing

structure (3) when disposed within said mixing tube (50),
and two longitudinally extending supportbars (5) laterally
connected outside to the mixing structure (3). Moreover,
the presentinvention relates to a static mixer (100) with a
mixing tube (50) and the above static mixer insert (1)
provided within said mixing tube (50).
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Description

[0001] The present invention relates to a static mixer
insert and a static mixer with such a static mixer insert.
[0002] To date, static mixer inserts having a mixing
structure with a therein integrated support structure are
provided to form compact and robust static mixer inserts
and corresponding static mixers. Such configurations
enable quite compact static mixers with good mixing
characteristics. However, the compactness and mixing
characteristics of such prior art configurations are limited
due to negative interaction effects between the structural
integrity of such static mixer inserts and their mixing
characteristics. In particular, the smaller static mixer in-
serts are the larger the support structures generally have
to be in a relative sense. This results in less free mixing
space within the mixing structure and, thus, in deterio-
rated mixing characteristics.

[0003] Thus, there exists a demand for new configura-
tions allowing the formation of static mixers with even
smaller dimensions and better mixing characteristics.
[0004] Therefore,itis anobjectof the presentinvention
to provide static mixer inserts and static mixers allowing
the implementation of smaller dimensions and/or better
mixing characteristics as known from prior art static
mixers. This object is solved by the subject matter of
the independent claims. Preferable modifications can be
taken from the dependent claims.

[0005] According to a first aspect of the present inven-
tion, a static mixer insert for mixing two viscous compo-
nents within a mixing tube of a static mixer comprises a
mixing structure defining a mixing area with a plurality of
consecutive mixing chambers arranged along a long-
itudinal axis of the mixing structure when disposed within
said mixing tube, and two longitudinally extending sup-
port bars laterally connected outside to the mixing struc-
ture.

[0006] Said two support bars outside the mixing struc-
ture allow animproved structural integrity and robustness
for the static mixer insert without limiting the free cross-
section of the mixing structure. Thus, static mixer inserts
with smaller overall dimensions and/or an improved mix-
ing structure can be formed.

[0007] Preferably, the mixing structure is formed of
various parts connected to each other in such a way that
they form a single interconnected part.

[0008] Thus, the parts of the mixing structure form an
integrated part having already a certain basic stability,
which is then supplemented by the two support bars. The
support bars are not formed by the parts of the mixing
structure but by separate elements connected to the
parts of the mixing structure.

[0009] Preferably, the mixing structure and the support
bars are formed integrally, in particular via an injection-
moulding process. This means that they are formed as
one piece.

[0010] Such an integral configuration is very robust,
while injecting-moulding was found to depict a simple but
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reliable method for forming such static mixer inserts.
[0011] Preferably, the mixing structure has a substan-
tially rectangular cross-section, in particular with a ratio of
its width to its depth of 0.7 to 1.3, preferably of 1.0.
[0012] Such an aspect ratio result in an improved
robust configuration with good mixing characteristics.
[0013] Preferably, the mixing structure has a width of
1.0mm to 4.0mm, in particular of 1.0mm to 2.5mm and
preferably of 1.7mm to 1.9mm, especially of 1.8mm.
[0014] Such a configuration is very compact and is
suitable for very accurate dispensing processes of small
amounts of component-mixtures. These very small di-
mensions for the mixing structure are only achievable
with the support bars as defined above.

[0015] Preferably, the mixing structure comprises a
first set of separation walls provided in a first plane along
the longitudinal axis of the mixing structure and connect-
ing the two support bars with each other.

[0016] Such a configuration is very robust and allows
very good mixing characteristics.

[0017] Preferably, the mixing structure comprises a
second setof separation walls provided in a second plane
along the longitudinal axis and oriented perpendicular
with respect to the first plane. Each separation wall of said
second set of separation walls connects two separations
walls of the first set of separations walls successive along
the longitudinal axis of the mixing structure, to each other.
[0018] Such a configuration is even more robust and
allows even better mixing characteristics.

[0019] Preferably, said separation walls define pas-
sage windows within said first plane or said second plane.
A ratio of the height to the width of each of said passage
windows is in particular in the range of 0.5 to 1.0.

[0020] Such passage windows allow beneficial mixing
characteristics.
[0021] Preferably, the mixing structure comprises a

deflection plate at the upstream or downstream end of
each of said passage windows. Each of said deflection
plates is tilted with respect to the longitudinal axis of the
mixing structure, in particular by an angle in the range of
60° to 120°, for example by an angle of 90°.

[0022] Such deflection plates result in beneficial flow
characteristics of the components along the mixing struc-
ture and, thus, in good mixing characteristics.

[0023] Preferably, each of the two support bars has an
at least partially, in particular fully polygonal cross-sec-
tion, forexample a preferably equilateral triangular, quad-
rangular, pentagonal, hexagonal or octagonal cross-sec-
tion, an at least partially, in particular fully, oval cross-
section and/or an at least partially, in particular fully,
circular cross-section. Preferably, each support bar com-
prises a tapered portion at one of its longitudinal ends, in
particular at its downstream end.

[0024] Said cross-sections allow very robust but quite
compact configurations for the support bars. Said ta-
pered portions simplify an introduction of the static mixer
insert in a corresponding mixing tube.

[0025] Preferably, the ratio of the thickness to the width
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of each support bar is in the range of 0.4 to 0.7.

[0026] This configuration allows a very compact but
still robust overall static mixer insert.

[0027] Preferably, the ratio of the width of each of the
support bars to the width of the mixing structure is in the
range of 0.2 to 0.5.

[0028] This configuration allows a very compact but
still robust overall static mixer insert.

[0029] Preferably, the mixing structure comprises at
least one, in particular multiple, of the following special
elements for optimizing the component flows and/or the
mixing of the viscous components when traveling along
the mixing structure: guiding bars tilted with respect to the
longitudinal axis of the mixing structure, in particular by
an angle in the range of 45° to 90°, for example by an
angle of 60°; exchange elements formed of a first a
deflection plate at a downstream end of a passage win-
dow, a second deflection plate at an upstream end of said
passage window and the separation wall connecting said
two deflection plates to each other; tilted separation aid
plates connected to a downstream end or to an upstream
end of one of the separation walls. In particular, said
guiding bars have a width of no more than 25% of the
width of the mixing structure and/or guiding bars are
provided along a separation wall of the above described
first set of separation walls or connected at one end to a
separation wall of the above described second set of
separation walls and at its other end to one of the support
bars. In particular, the separation wall connecting the two
deflection plates of one exchange element to each other
has a width corresponding to the width of the mixing
structure atthe location of said separation wall, or awidth,
in particular substantially, smaller than the width of the
mixing structure at the location of said separation wall.
[0030] Such elements have been proven to result in
improved flow and mixing characteristics.

[0031] Preferably, parts, in particular all parts, of the
mixing structure have a thickness in the range of 0.10mm
to 0.30mm, in particular of 0.15mm.

[0032] Such a configuration allows the formation of a
very compact but robust static mixer with very good
mixing characteristics.

[0033] According to another aspect of the present in-
vention, a static mixer for mixing two viscous components
comprises a longitudinal mixing tube and one of the
above described static mixer inserts provided within said
mixing tube.

[0034] Said mixing tube allows the final usage of the
above described static mixer inserts for a mixing and
dispensing process.

[0035] Preferably, the static mixer insert is fixed via
press-fit and/or ultrasonic welding to the mixing tube.
[0036] The press-fit configuration is very simple, while
the ultrasonic welding configuration is very robust.
[0037] Preferably, the mixing tube comprises a long-
itudinally extending central opening receiving the mixing
structure of the static mixer insert, and two longitudinally
extending recesses formed along the central opening,
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each receiving one of the two support bars.

[0038] These recesses ensure that the static mixer
insert is oriented within the mixer tube correctly.

[0039] Preferably, the static mixer insert comprises a
head connected to the mixing structure and to the support
bars. Said head comprises a flat disc portion extending
perpendicular with respect to the longitudinal axis of the
mixing structure and two inlets, one for each viscous
component, oriented in parallel but shifted with respect
to the longitudinal axis of the mixing structure. The mixing
structure is connected to said head such that a first
separation wall of the mixing structure is connected to
said head and lies within a common extension plane
defined by the two inlets, or is oriented perpendicular
with respect to said common extension plane.

[0040] The described parallel orientation of the first
separation wall results in a direct mixing of the two
components when entering the mixing structure and,
thus in improved mixing characteristics. The described
perpendicular orientation of the first separation wall re-
sults in a reliable prevention of components flowing from
one of the inlets via the other inlet into the other compo-
nent chamber of the dispensing device connected to the
static mixer.

[0041] Exemplary embodiments and functions of the
present invention are described herein in conjunction
with the following drawings, wherein:

FIG. 1 shows a perspective cross-sectional view
of a static mixer according to an exemplary
embodiment of the present invention;
shows a perspective view of a static mixer
insert according to a firstembodiment of the
present invention;

shows a top view of the static mixer insert of
FIG. 2A;

shows an enlarged view of a left end of FIG.
2B;

shows a longitudinal view of the static mixer
insert of FIG. 2A from a first end of the static
mixer insert;

shows a side view of the static mixer insert
of FIG. 2A;

shows a longitudinal view of the static mixer
insert of FIG. 2A from the second end of the
static mixer insert;

shows a perspective view of a first end of a
static mixer insert according to a second
embodiment of the present invention;
shows a perspective view of a central por-
tion of a static mixer insert according to a
third embodiment of the present invention;
shows a top view of the portion of the static
mixer insert shown in FIG. 4A;

shows a perspective view of a central por-
tion of a static mixer insert according to a
fourth embodiment of the present inven-
tion;

FIG. 2A

FIG. 2B

FIG. 2C

FIG. 2D

FIG. 2E

FIG. 2F

FIG. 3

FIG. 4A

FIG. 4B

FIG. 5A
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FIG. 5B shows a top view of the portion of the static
mixer insert shown in FIG. 5A;

shows a perspective view of a central por-
tion of a static mixer insert according to a
fifth embodiment of the present invention;
shows a top view of the portion of the static
mixer insert shown in FIG. 6A;

shows a perspective view of a central por-
tion of a static mixer insert according to a
sixth embodiment of the present invention;
shows a top view of the portion of the static
mixer insert shown in FIG. 7A;

shows a perspective view of a central por-
tion of a static mixer insert according to a
seventh embodiment of the present inven-
tion;

shows a top view of the portion of the static
mixer insert shown in FIG. 8A;

shows a perspective view of a central por-
tion of a static mixer insert according to an
eighth embodiment of the present inven-
tion;

shows a top view of the portion of the static
mixer insert shown in FIG. 9A;

shows a perspective of a central portion of
a static mixer insert according to a ninth
embodiment of the present invention; and
shows a top view of the portion of the static
mixer insert shown in FIG. 10A.

FIG. 6A

FIG. 6B

FIG. 7A

FIG. 7B

FIG. 8A

FIG. 8B

FIG. 9A

FIG. 9B

FIG. 10A

FIG. 10B

[0042] Throughout the drawings, identical reference
signs denote corresponding or at least similar elements.
The static mixer inserts 1 described in the following are
provided for a flow of the components to be mixed along
the longitudinal axis LA of the corresponding mixing
structure 3 as indicated by the arrow at the end of said
longitudinal axis LA.

[0043] As can be seen in FIG. 1, an exemplary static
mixer 100 in accordance with the present invention com-
prises a static mixer insert 1 and a mixing tube 50. Said
static mixer insert 1 comprises a mixing structure 3 ex-
tending longitudinally along a longitudinal axis LA of the
mixing structure 3. The mixing structure 3 is received by a
longitudinal central passageway 52 formed by the mixing
tube 50. Furthermore, the static mixer insert 1 comprises
two longitudinally extending support bars 5 (see in parti-
cular the following figures), each received by a long-
itudinal recess 54 along the central passageway 52 of
the mixing tube 50. The present static mixer insert 1 is
provided with a head 21 comprising a flat disc portion 23
andtwoinserts 25 oriented in parallel with the longitudinal
axis LA of the mixing structure 3. Said head 21 is provided
for a fluidical coupling of the mixing structure 3 with
outlets of a dispensing device (notillustrated) comprising
two chambers, each filled with one of the two viscous
components, which are to be mixed with each other prior
to application thereof at a desired area. The term com-
ponent as used herein includes both of pure materials
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and composite material.

[0044] In the illustrated embodiment, the disc portion
23 of the head 21 is ultrasonic-welded to a coupling ring
60 provided around a cover portion 58 of the mixing tube
50to provide a further fixation of the static mixerinsert 1 to
the mixing housing 50 in addition to a press-fit fixation
formed between the longitudinal support bars 5 of the
static mixer insert 1 and the recesses 54 of the mixing
tube 50. Furthermore, the mixing tube 50 is provided with
a coupling portion 56 for connecting a dispensing tip (not
illustrated) thereto. However, such a dispensing tip could
also be integrated directly into the mixing tube 50.
[0045] Inthe illustrated embodiment, the mixing struc-
ture 3 is connected to said head 21 in an orientation
resulting in that a first separation wall (described further
below; 7) of the mixing structure 3 is oriented perpendi-
cular with respectto a common extension plane of the two
inlets 25 (substantially corresponding to the sectional
plane of FIG. 1). Thus, the two inlets 25 are separated
from each other, vie said first separation wall, preventing
any leakage of the component from one inlet 25 through
the otherinto the chamber for the other component within
the dispensing device. Alternatively, said first separation
wall 7 can lie within said common extension plane result-
ing in a direct mixing of the components from the two
inlets 25.

[0046] In the following, further details are described
with respect to exemplary embodiments for static mixer
inserts 1 according to the presentinvention. Although not
illustrated here, each of said static mixer inserts 1 can be
supplemented by the head 21 described above or similar
configurations.

[0047] As can be seen in Figures 2A to 2F, a static
mixer insert 1 according to a first embodiment of the
present invention comprises a mixing structure 3 formed
of various flat elements 7, 9 and 13, and therewith inte-
grally formed, for example via an injection-moulding pro-
cess, two support bars 5 with semi-circular cross-sec-
tions.

[0048] Inthis embodiment, the mixing structure 3 com-
prises a first set of separation walls 7 connecting the two
support bars 5 to each other, a second set of separation
walls 9 connecting successive separation walls 7 of the
first set of separation wall 7 to each other, and deflection
plates 13 coupled to the separation walls 7 and 8. The
separation walls 7 of the first set of separation walls 7 lie
within a first plane along the longitudinal axis LA of the
mixing structure 3 (parallel to the image plane of FIGS. 2B
and 2C). The separation walls 9 of the second set of
separation walls 9 lie within a second plane along the
longitudinal axis LA of the mixing structure 3 but in
perpendicular with respect to the first plane of the separa-
tion walls 7 of the first set of separation walls 7 (parallel to
the image plane of FIG. 2E). The deflection plates 13 are
oriented substantially perpendicular with respect to both
of the first plane of the separation walls 7 of the first set of
separation walls 7 and the second plane of the separation
walls 9 of the second set of separation walls 9 (i.e. parallel
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to the image plane one FIGS. 2D and 2F).

[0049] As can be seen best in FIG. 2A in view of FIG.
2B, the separation walls 7 and 9 of the two sets of
separation walls 7 and 9 from passage windows 11 along
said first plane. Said passage windows 11 are formed
with an aspect ratio of 0.5 to 1.0. In the illustrated embo-
diment, the deflection plates 13 are provided on an up-
stream side of each of said passage windows 11 and
oriented perpendicular to the longitudinal axis LA of the
mixing structure 3. However, said deflection plates 13
can be position also on a downstream side and/or can be
tilted with respect to the longitudinal axis LA by an angle o
(see FIG. 2C) in the range of 60° to 120°.

[0050] The parts 7,9 and 13 of the mixing structure are
dimensioned such that the mixing structure 3 has a
substantially rectangular cross-section with an aspect
ratio, i.e. with a ratio of its width S to its depth T of 0.7
to 1.3, in particular of 1.0 (see FIG. 2D). The provided
support bars 5 allow mixing structures 3 with a width S of
1.0mm to 4.0mm and in particular of 1.8mm.

[0051] Withrespecttothe supportbars5,itis pointed to
the fact these can also be formed with other cross-sec-
tional shapes, like with partially or fully polygonal cross-
sections, for example with a preferably equilateral trian-
gular, quadrangular, pentagonal, hexagonal or octagonal
cross-sections, at least partially or fullly oval cross-sec-
tions and/or other partially or even fully circular cross-
sections. Additionally or alternatively, each support bar 5
can be provided with a tapered portion 5a for facilitating
an insertion operation into a corresponding mixing tube
50 for forming a static mixer 100 in accordance with the
present invention (see for example FIG. 2B).

[0052] Preferably, the ratio of the thickness D to the
width C of each of the supportbars 5 is in the range of 0.4
to 0.7 while the ratio of the width C of each of the support
bars 5 to the width S of the mixing structure is in the range
of 0.2 to 0.5, to ensure a preferable structural stability.
[0053] Asillustratedin FIG. 3, in contrast to the above
configuration, in which a separation wall 7 of the first set of
separation walls 7 forms the first separation wall of the
mixing structure 3, also a separation wall 9 from the
second set of separation walls 9 can form the first separa-
tion wall of the mixing structure 3.

[0054] With respect to the above described two sets of
separation walls 7 and 9, and the deflection plates 13 itis
pointed to the fact that sets of two connected separation
walls 7 and 9 with a thereto connected deflection plate 13
can be considered as one mixing element, wherein sev-
eral, like for example twelve as in the illustrated embodi-
ment or even more like for example twenty-four, of these
mixing elements can form the mixing structure 3.
[0055] These mixing elements can be supplemented
by one or multiple of special elements 15, 17 and/or 19 for
optimizing flow-guiding and mixing characteristics of the
mixing structure 3. Three examples of such special ele-
ments 15, 17 and 19 are described in the following with
respect to Figures 4A to 10B. Said special elements 15,
17 and 19 can be combined with the mixing elements
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and/or each other in any desired manner.

[0056] A first example of such special elements are
guiding bars 15 (see FIGS. 4A to 6B) which are provided
with respect to the longitudinal axis LA of the mixing
structure in a tilted manner, in particular by an angle 8
in the range of 45° to 90°, like for example by an angle of
60°. Said guiding bars are provided in particular with a
width W of no more than 25% of the width S of the mixing
structure 3.

[0057] Suchguiding bars 15 can be provided alongone
separation wall 7 of the first set of separation walls 7, as
illustrated in FIGS. 4A and 4B. Alternatively, the guiding
bars 15 can connect a separation wall 9 of the second set
of separation walls 9 with one of the two supportbars 5, as
illustrated in FIGS. 5A and 5B. This second kind of guid-
ing bars 15 is preferably positioned such that in an
assembled state of the static mixer insert 1 with a corre-
sponding mixing tube 50, these guiding bars 50 run along
the inner surface of the mixing tube 50.

[0058] Such guiding bars 15 allow to separate compo-
nent flows from the separation walls 7 and 9 and/or from
the inner surface of the mixing tube 50 for improved flow-
guiding and mixing characteristics of the finally formed
static mixer 100.

[0059] Of course, guiding bars 15 of both above de-
scribed implementations can be combined with each
other, as illustrated for example in FIGS. 6A and 6B.
be.

[0060] A second example of such special elements are
exchange elements 17 formed of a first a deflection plate
13a at a downstream end of a passage window 11, a
second deflection plate 13b at an upstream end of said
passage window 11 and a separation wall 9 connecting
said two deflection plates 13a and 13b to each other. As
illustrated in FIGS. 7A and 7B, the corresponding separa-
tion wall 9 can have a width E, preferably substantially,
smaller than the width S of the mixing structure 3 at the
location of said separation wall 9. Thus, the two flows of
the components can split within said exchange element
17 while being circulated. Alternatively, the correspond-
ing separation wall 9 can have a width E corresponding to
the width S of the mixing structure 3 at the location of said
separation wall 9, such that only a circulation but no
splitting/mixing of the component flows occurs within
the exchange element 17 (see FIGS. 8A and 8B). As
can be taken from a comparison of the embodiment of
FIGS. 8A and 8B with the embodiment of FIGS. 9A and
9B, the exchange elements 17 can be configured to
generate both of a clockwise circulation (see FIGS. 8A
and 8B) and a counter-clockwise circulation (see FIGS.
9A and 9B).

[0061] A third example of such special elements are
tilted separation aid plates 19 connected to downstream
and/or upstream ends of the separation walls 7 and/or 9,
as can be seenin particularin FIGS. 10A and 10B. These
separation aid plates 19 serve to optimize the separation
and combination of the component flows for an improved
mixing characteristic.
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[0062] The described special elements 15, 17 and 19
can be combined with each other and with the above
described standard mixing elements in any desired num-
ber or combination. As can be seen for example in FIGS.
5A to 6B, FIGS. 8A to 9B and FIGS. 10A and 10B, the
separation aid plates 19 can be combined with the above
described guiding plates 15, with the above described
exchange elements 17 and/or with further separation aid
plates 19 freely. The same holds for other combinations.
[0063] Preferably, various parts, in particular all parts,
of the mixing structure 3 are provided with a thickness in
the range of 0.10mm to 0.30mm, in particular of 0.15mm
[0064] Finally, it is pointed to the fact that the above
described embodiments are provided merely for clarifi-
cation of the subject matter of the present invention but
not for delimiting the scope of protection as defined by the
accompanying claims. A skilled artisan will be able to
think of various combinations and modifications of the
described configurations falling under the scope of pro-
tection defined by the accompanying claims without
being described explicitly herein.

Reference numeral list

[0065]

1 static mixer insert

3 mixing structure

5 support bar

5a tapered portion

7 separation wall of first set of separation walls

9 separation wall of second set of separation walls
11 passage window

13 deflection plate

13a first deflection plate of an exchange element 17

13b  second deflection plate of an exchange element
17

15 guiding bar

17 exchange element

19 separation aid plate

21 head
23 disc portion
25 inlet

50 mixing tube

52 central passageway
54 recess

56 coupling portion

58 cover portion

60 coupling ring

static mixer

A width of the passage window(s) 11

B height of the passage window(s) 11

C width of the support bar(s) 5

D thickness of the support bar(s) 5

E width of the separation wall(s) 7 and/or 9
S width of the mixing structure 3

LA longitudinal axis of mixing structure 3

]
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Claims

1. A static mixer insert (1) for mixing two viscous com-
ponents within a mixing tube (50) of a static mixer
(100), the static mixer insert (1) comprising:

a mixing structure (3) defining a mixing area with
a plurality of consecutive mixing chambers ar-
ranged along a longitudinal axis (LA) of the
mixing structure (3) when disposed within said
mixing tube (50); and

two longitudinally extending support bars (5)
laterally connected outside to the mixing struc-
ture (3).

2. The static mixer insert (1) according to claim 1,
wherein the mixing structure (3) is formed of various
parts (7, 9, 11, 13, 15, 17, 19) connected to each
other in such a way that they form a single intercon-
nected part.

3. The static mixer insert (1) according to claim 1 or 2,
wherein the mixing structure (3) and the support bars
(5) are formed integrally, in particular via an injection-
moulding process.

4. The static mixerinsert (1) according to any one of the

preceding claims,

wherein the mixing structure (3) has a substantially
rectangular cross-section, in particular with an as-
pect ratio of 0.7 to 1.3, preferably of 1.0.

5. The static mixerinsert (1) according to any one of the
preceding claims,
wherein the mixing structure (3) has a width (S) of
1.0mm to 4.0mm, in particular of 1.0mm to 2.5mm
and preferably of 1.7mm to 1.9mm, especially of
1.8mm.

6. The static mixerinsert (1) according to any one of the
preceding claims, wherein the mixing structure (3)
comprises a first set of separation walls (7) provided
in a first plane along the longitudinal axis (LA) of the
mixing structure (3) and connecting the two support
bars (5) with each other.

7. The static mixer insert (1) according to claim 6,

wherein the mixing structure (3) comprises a
second set of separation walls (9) provided in
a second plane along the longitudinal axis (LA)
oriented perpendicular with respect to the first
plane,

wherein each separation wall of said second set
of separation walls (9) connects two separations
walls of the first set of separations walls (7)
successive along the longitudinal axis (LA) of
the mixing structure (3), to each other.
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The static mixer insert (1) according to claim 7,

wherein said separation walls (7, 9) define pas-
sage windows (11) within said first plane or said
second plane,

wherein aratio of the height (B) to the width (A) of
each of said passage windows (11) is in parti-
cular in the range of 0.5 to 1.0.

The static mixer insert (1) according to claim 8,

wherein the mixing structure (3) comprises a
deflection plate (13) at the upstream or down-
stream end of each passage window (11),
wherein each deflection plate (13) is tilted with
respect to the longitudinal axis (LA) of the mixing
structure (3), in particular by an angle (o) in the
range of 60° to 120°, for example by an angle of
90°.

The static mixer insert (1) according to any one of the
preceding claims, wherein each of the two support
bars (5) has an at least partially, in particular fully
polygonal cross-section, for example a preferably
equilateral triangular, quadrangular, pentagonal,
hexagonal or octagonal cross-section, an at least
partially, in particular fully, oval cross-section and/or
an at least partially, in particular fully, circular cross-
section, and/or wherein each support bar (5) com-
prises a tapered portion at one of its longitudinal
ends, in particular at its downstream end.

The static mixerinsert (1) according to any one of the
preceding claims, wherein the ratio of the thickness
(D) to the width (C) of each support bar (5) is in the
range of 0.4 t0 0.7.

The static mixer insert (1) according to any one of the
preceding claims, wherein the ratio of the width (C) of
each of the support bars (5) to the width (S) of the
mixing structure (3) is in the range of 0.2 to 0.5.

The static mixer insert (1) according to any one of the
preceding claims, wherein the mixing structure (3)
comprises at least one, in particular multiple, of the
following special elements (15, 17, 19) for optimizing
the component flows and/or the mixing of the viscous
components when traveling along the mixing struc-
ture (3):

guiding bars (15) tilted with respect to the long-
itudinal axis (LA) of the mixing structure (3), in
particular by an angle (B) in the range of 45° to
90°, for example by an angle of 60°, and having
in particular a width (W) of no more than 25% of
the width (S) of the mixing structure (3),

wherein said guiding bars (15) are in particular
provided along separation walls (7) of the first
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14.

15.

16.

17.

18.

set of separation walls (7) of claim 5, or con-
nected at one end to separation walls (9) of the
second set of separation walls (9) according to
claim 6, and at its other end to one of the support
bars (5);

exchange elements (17) formed of a first a de-
flection plate (13a) at an downstream end of a
passage window (11) according to claim 7, a
second deflection plate (13b) at an upstream
end of said passage window (11) and the se-
paration wall (9, 7) connecting said two deflec-
tion plates (13a, 13b) to each other,

wherein said separation wall (7, 9) has in parti-
cular a width (E) corresponding to the width (S)
of the mixing structure (3) at the location of said
separation wall (7, 9), or a width (E), preferably
substantially, smaller than the width (S) of the
mixing structure (3) at the location of said se-
paration wall (7, 9);

tilted separation aid plates (19) connected to a
downstream end or to an upstream end of one of
the separation walls (7, 9) according to one of
claims 5 to 8.

The static mixer insert (1) according to any one of the
preceding claims, wherein parts (7,9, 11,13, 15, 17,
19), in particular all parts (7, 9, 11, 13, 15, 17, 19), of
the mixing structure (3) have a thickness in the range
of 0.10mm to 0.30mm, in particular of 0.15mm.

A static mixer (100) for mixing two viscous compo-
nents, comprising:

a longitudinal mixing tube (50); and

a static mixer insert (1) according to any one of
the preceding claims provided within said mixing
tube (50).

The static mixer (100) according to claim 15, wherein
the static mixer insert (1) is fixed via press-fit or
ultrasonic welding to the mixing tube (50).

The static mixer (100) according to claim 15 or 16,
wherein the mixing tube (50) comprises a longitud-
inally extending central passageway (52) receiving
the mixing structure (3) of the static mixer insert (1),
and two longitudinally extending recesses (54)
formed along the central opening (52), each receiv-
ing one of the two support bars (5).

The static mixer (100) according to claim 17, wherein
the static mixer insert (3) comprises a head (21)
connected to the mixing structure (3) and to the
support bars (5),

wherein said head (21) comprises a flat disc
portion (23) extending perpendicular with re-
spect to the longitudinal axis (LA) of the mixing
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structure (3) and two inlets (25), one for each
viscous component, oriented parallel with but
shifted with respect to the longitudinal axis (LA)
of the mixing structure (3),

wherein the mixing structure (3) is connected to
said head (21) such thatafirst separation wall (7,
9) of the mixing structure (3) connected to said
head (21) lies within a common extension plane
defined by the two inlets (25), or is oriented
perpendicular with respect to said common ex-
tension plane.
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FIG. 1
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FIG. 2A
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