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(54) CONICAL REFINING FILLING

(57) A conical refining filling (80) for a conical refiner
(10) for refining fibrous material. The conical refining
filling (80) comprises a first end (80a) of smaller diameter
and a second end (80b) of larger diameter, an inner
circumference (80IC) comprising a refining surface
(82) provided with refining bars (84) and refining grooves
(86), and an outer circumference (800C). The refining
filing (80) further comprises at least one projecting part
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(110, 115) projecting away from the outer circumference
(800C) and extending at least partly over the outer
circumference (800C) in at least partly circumferential
direction (CD) of the refining filling (80), and at least one
open section extending through or past the at least one
projecting part (110, 115).

Additionally, a conical refiner (10) and a method for
refining fibrous material in a conical refiner (10).
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Description
FIELD OF THE INVENTION

[0001] The invention relates to conical refiners for re-
fining fibrous material and especially to a conical refining
filling for a conical refiner for refining fibrous material.

BACKGROUND OF THE INVENTION

[0002] Conical refiners used for refining fibrous mate-
rial, i.e., pulp suspension or pulp being a mixture com-
prising at least water and virgin fibrous material and/or
recycled fibrous material, comprise typically two conical
refining elements that are arranged within each other
opposite to each other such that there is a refining gap
therebetween, and to turn relative to each other, i.e., one
or both is/are rotating. The refining elements comprise
refining surfaces provided with refining bars and refining
grooves therebetween, the refining bars being intended
to defibre and refine the fibrous material to be refined and
the refining grooves being intended to convey the mate-
rial to be refined forward along the refining surfaces.
[0003] Effective manufacturing of paper and paper-
board gives rise to the tendency to increase volumes
of the production lines. In view of the refining this often
means an increase in the size and/or in the number of the
refiners applied. Figure 1 discloses schematically a prior
art refining system with three conical refiners 1, 2, 3 in
series with each other.

[0004] A problem with the prior art refining system of
Figure 1 is a controllability of the refining system in view of
for example a pressure control of the refining system.
During the operation of the refining system, each single
refiner 1, 2, 3 causes in its part a pressure increase in the
refining system. This pressure increase may be with
smaller refiners about 1 to 1.5 bars per each refiner
but with larger refiners, such as with refiners having a
diameter of about 1 metre at the larger end thereof, even
up to 2 to 2.5 bars per each refiner. Because a maximum
pressure typically allowed in the refining systems is about
6 to 7 bars due to a durability of refiner structures, addi-
tional measures may be needed for the pressure control
in the refining system.

[0005] One possible additional measure for the pres-
sure control of the refining system may be a recirculation
system, such as the recirculation line 4 of Figure 1, for
recirculating at least part of the material already refined
back to the series of the refiners to refine it again. A
problem with the recirculation system is however an
increase in the cost of the refining system due to addi-
tional piping and flow control devices and instrumentation
required for controlling the recirculation. Another problem
of the recirculation system is also an increase in the
amount of energy used per each ton of the produced
refined fibrous material, which amount of energy used for
refining is the higher the higher is the proportion of the
recirculated fibrous material of the whole amount of the
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fibrous material to be refined.
BRIEF DESCRIPTION OF THE INVENTION

[0006] Anobjectofthe presentinventionis to provide a
novel conical refining filling for a conical refiner for refin-
ing fibrous material as well as a novel method for refining
fibrous material.

[0007] Theinventionischaracterized by the features of
the independent claims.

[0008] The invention is based on the idea of arranging
in the conical refiner at least one recirculation flow that is
internal to the refiner for recirculating at least one flow of
the fibrous material from a refiner chamber of the refiner
back to a refining gap of the refiner.

[0009] An advantage of the invention is a reduced
pressure increase in the refiner because the recirculation
flow of the fibrous material from the refiner chamber back
to the refining gap decreases a pressure build-up in the
refiner, i.e., limits the pressure built from the refiner,
thereby eliminating too high pressure at the outlet of
the refiner. This reduced pressure build-up in a single
refiner provides a possibility to arrange a higher number
of refiners in series without exceeding a maximum allow-
able pressure in the refining system, i.e., allows to run
several refiners without having too high pressures.
[0010] Some embodiments of the invention are dis-
closed in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Inthe following the invention will be described in
greater detail by means of preferred embodiments with
reference to the accompanying drawings, in which

Figure 1 shows schematically a prior art refining
system;

Figure 2 is a schematic side view of a conical refiner
in partial cross-section;

Figure 3 is a schematic cross-sectional side view of a
conical stator refining filling intended to form at least
part of a stator in a conical refiner;

Figure 4 is a schematic front view of a conical stator
refining filling intended to form at least part of a stator
in a conical refiner; and

Figures 5a and 5b show schematically a hydraulic
capacity of a refiner during a test run; and

Figure 6 shows schematically another conical stator
refining filling intended to form at least part of a stator
in a conical refiner.

[0012] For the sake of clarity, the figures show some
embodiments of the invention in a simplified manner. Like
reference numerals identify like elements in the figures.
DETAILED DESCRIPTION OF THE INVENTION

[0013] Figure 2 shows schematically a side view of a
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conical refiner 10 in partial cross-section. The refiner 10
may be used for refining fibrous material, such as a wood
material containing lignocellulose or another fibrous ma-
terial suitable to be used for manufacturing paper or
paperboard, for example. The fibrous material is fed into
the refiner 10 in a form of a pulp suspension, i.e., pulp,
that is a mixture comprising at least water and virgin
fibrous material and/or recycled fibrous material and
possibly some additives. The consistency of the fibrous
material to be refined is typically between 2-6%.

[0014] The refiner 10 of Figure 2 comprises a main
frame 20, a refiner chamber 30 supported to the main
frame 20, a feed end frame 40 supported to the refiner
chamber 30, a stationary refining element 50, i.e., a stator
50, a rotatable refining element 60, i.e., a rotor 60, and a
shaft 70 connected to the rotor 60 for rotating the rotor 60.
The shaft 70 is supported at least to the main frame 20 by
appropriate not-shown bearings. The stator 50 and the
rotor 60 are arranged at least partly within each other
opposite to each other such that the rotor 60 is at least
partly inside the stator 50, i.e., the stator 50 at least partly
surrounds the rotor 60. Thus, in the refiner 10 of Figure 2,
the stator 50 forms an outer refining element and the rotor
60 forms an inner refining element arranged inside the
stator 50. There is a small free distance, i.e., a refining
gap 12 or a refining zone 12, between the stator 50 and
the rotor 60. The fibrous material is refined in the refining
gap 12, i.e., the fibrous material is subjected to the refin-
ing effect in the refining gap 12 when the refiner 10 is in
operation and the rotor 60 rotates relative to the stator 50.
[0015] The stator 50 comprises a conical refining filling
80. The conical stator refining filling 80, i.e., a conical
stationary refining filling 80, is a solid one-piece-element
configured to form at least part of the stator 50 and
intended to subject for its part the refining effect to the
fibrous material to be refined. Figures 2 and 3 show a
schematic cross-sectional side view of a conical stator
refining filling 80 according to the disclosed solution.
Figure 4 is a schematic front view of a conical stator
refining filling 80 intended to form at least part of the
conical stator refining element in a conical refiner.
[0016] The conical stator refining filling 80 according to
the disclosed solution is discussed in more detail below,
but generally the stator refining filling 80 has a long-
itudinal direction LD and a circumferential direction CD
and, in the longitudinal direction LD, a first end 80a of
smaller diameter and a second end 80b of larger dia-
meter. The stator refining filling 80 has an inner circum-
ference 80IC to be directed towards the rotor 60, and the
inner circumference 80IC of the stator refining filling 80
comprises a refining surface 82 provided with refining
bars 84 and refining grooves 86 therebetween. The
refining bars 84 are intended to defibre and refine the
fibrous material to be refined and the refining grooves 86
are intended to convey the material to be refined forward
along the refining surface 82. Furthermore, the stator
refining filling 80 has an outer circumference 800C to
be directed away from the rotor 60, i.e., towards the feed
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end frame 40. The stator refining filling 80 may for ex-
ample be supported to the refiner chamber 30 and/or to
the feed end frame 40.

[0017] The rotor 60 comprises a frame 62, that may
also be called a hub 62, and a conical rotor refining filling
90, i.e., a conical rotatable refining filling 90, supported to
the hub 62 of the rotor 60. The conical rotor refining filling
90 is also a solid one-piece-element configured to form a
part of the rotor 60 and intended to subject for its part the
refining effect to the fibrous material to be refined.
[0018] The rotor refining filling 90 also has, resembling
the structure of the stator refining filling 80, a longitudinal
direction and a circumferential direction and, in the long-
itudinal direction, afirstend 90a of smaller diameterand a
second end 90b of larger diameter. The rotor refining
filling 90 has an inner circumference 90IC to be directed
towards the hub 62 of the rotor 60 and an outer circum-
ference 900C to be directed towards the stator 50. The
outer circumference 900C of the rotor refining filling 90
comprises a refining surface 92 provided with refining
bars and refining grooves therebetween.

[0019] Therotor60is connected to a not-shown driving
motor by the shaft 70 so that the rotor 60 can be rotated
relative to the stator 50 to an intended rotation direction.
The refiner 10 typically also comprises a not-shown
loading device which can be used for moving the rotor
60 attached to the shaft 70 back and forth in the long-
itudinal direction of the rotor 60 to adjust a size of the
refining gap 12 between the stator 50 and the rotor 60.
[0020] The fibrous material is fed into the refiner 10,
i.e., into the refining gap 12 therein, through aninlet 14 in
a manner shown schematically by arrow IF. The inlet 14
and the volume between the inlet 14 and the refining gap
12 forms a feed or a feed section of the refiner 10 for
supplying the fibrous material to be refined into the refin-
ing gap 12. The fibrous material flows through the refining
gap 12, as shown schematically by arrows F, and the
refining effect is subjected to the fibrous material in the
refining gap 12, when the rotor 60 rotates relative to the
stator 50. The refined fibrous material flows out of the
refiner 10 through an outlet 16 in a manner shown sche-
matically by arrow OF. A general construction and an
operation of conical refiners are generally known to a
person skilled in the art and they are therefore not con-
sidered herein in more detail.

[0021] As shortly discussed in the section of the back-
ground of the invention above, during the operation of a
conical refiner a pressure increase takes place in the
refining system. This pressure increase is caused in its
part by each one or more refiner forming at least part of
the refining system. In conical refiners one reason for the
pressure increase is the geometry of the conical refiner,
i.e., the increasing diameter of the stator and the rotor.
When the diameters of the stator and the rotor increase
from first ends thereof towards second ends, centrifugal
force directed to the material to be refined in the refining
gap increases towards the second ends of the stator and
the rotor, causing pressure increase towards the second
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ends of the stator and the rotor. An amount of this pres-
sure increase depends for example on the steepness of
the conical geometry of the stator and the rotor. A second
reason for the pressure increase is a rotational speed of
the rotor, i.e., the higher the rotational speed of the rotor,
the higher the pressure increase taking place in the
refiner. A third reason for the pressure increase is a
geometry of the refining surfaces in the stator and the
rotor, i.e., a geometry of the refining bars and the refining
grooves in the stator and the rotor. In typical refiner
solutions the geometry of the refining bars and the refin-
ing grooves is designed such that the refining bars and
the refining grooves promote the flow of the fibrous
material to be refined towards the second ends of the
stator and the rotor, i.e., in other words, the refining bars
and the refining grooves are designed to pump the fibrous
material to be refined towards the second ends of the
stator and the rotor. This further increases a pressure
increase towards the second ends of the stator and the
rotor. Atleast these reasons cause the pressure increase
from an inlet of the refiner towards an outlet of the refiner
in the conical refiners. This pressure increase may be
about 1to 1.5 bars per each refiner in smaller refiners but
with larger refiners, such as with refiners having a dia-
meter of about 1 metre at the larger end of the stator/rotor,
the pressure increase may be even up to 2to 2.5 bars per
each refiner. Because a maximum pressure typically
allowed in the refining systems is about 6 to 7 bars,
additional measures may be needed for the pressure
control in refining systems especially with two or more
refiners in series with each other.

[0022] Figure 2 further discloses an embodiment to
solve the problem of the pressure increase in a single
refiner and thereby to the problem of the pressure in-
crease in a refining system comprising two or more
refiners connected in series with each other. According
to this embodiment the refiner 10 of Figure 2 is arranged
to provide at least one recirculation flow of the fibrous
material to be refined between the refiner chamber 30
and the firstend 12a of the refining gap 12 for recirculating
at least one flow of the fibrous material from the refiner
chamber 30 back to the refining gap 12. This means, that
some portion of the flow of the fibrous material passing
through the refining gap 12 and entering into the refiner
chamber 30, i.e., having already been refined at least
once when having flown through the refining gap 12, will
flow back to the first end 12a of the refining gap 12,
wherein, before entering into the refining gap 12 again,
it mixes with the flow of new fibrous material flowing
through the inlet 14 into the refiner 10. The recirculation
flow of the fibrous material from the refiner chamber 30
back to the refining gap 12 is shown schematically in
Figure 2 by arrows RF.

[0023] Figure 2 further, together with Figures 3 and 4
and the related description below, discloses an embodi-
ment for arranging the at least one recirculation flow RF
between the refiner chamber 30 and the first end 12a of
the refining gap 12 in the refiner 10. According to this
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embodiment the conical stator refining filling 80 com-
prises, on its outer circumference 800C, at least one
flange 110 projecting away from the outer circumference
800C of the refining filling 80 and extending over the
outer circumference 800C of the refining filling 80 in the
circumferential direction CD of the refining filling 80. The
flange 110 comprises a first side surface 110a facing at
least partly towards the first end 80a of the refining filling
80, a second side surface 110b facing at least partly
towards the second end 80b of the refining filling 80
and open sections, in the embodiment of the Figures 2
to4 holes 120, extending through the flange 110 between
the first side surface 110a and the second side surface
110b of the flange 110.

[0024] In response to the introduction of the at least
one open section, such as a hole 120, through the flange
110, the refiner 10 is arranged to form the at least one
recirculation flow RF flowing from the refiner chamber 30
tothefirstend 12a of the refining gap 12, orin other words
from the refiner chamber 30 to the feed of the refiner, for
recirculating at least one recirculation flow RF of the
fibrous material from the refiner chamber 30 back to
the refining gap 12 along an outer circumference of the
conical stator refining filling 80.

[0025] An effect of the disclosed solution is a reduced
pressure increase in the refiner because the recirculation
flow of the fibrous material from the refiner chamber back
to the refining gap decreases a pressure build-up in the
refiner, thereby eliminating too high pressure at the outlet
of the refiner. This reduced pressure build-up in a single
refiner provides a possibility to arrange a higher number
of refiners in series without exceeding a maximum allow-
able pressure in the refining system.

[0026] The disclosed solution provides a self-balan-
cing or self-regulating solution for the pressure control in
the refiner and for the recirculation of the fibrous material
such that the higher is the flow-pressure build-up in the
refiner, the higher is the proportion of the recirculated flow
of the fibrous material of the whole amount of the flow of
the fibrous material to be refined in the refiner, which
efficiently reduces the pressure build-up in the refiner.
The size and number of the open sections, such as the
size and number of the holes 120, can be varied to adjust
a pressure build-up level in the refiner and the amount of
recirculation flow of the fibrous material to be refined.
According to an example of a conical refining filling 80 for
the stator 50, the diameter of the larger end of the refining
filling 80 may for example be 460mm to 1m, the outer
diameter of the flange 110 may for example be 500mm to
1100 mm and the diameter of the holes 120 may be for
example up to 30mm of whatever shape. The bigger the
refiner the bigger the holes.

[0027] The disclosed solution eliminates the need for
the additional piping for recirculating the fibrous material
to be refined as well as the need for the flow control
devices and instrumentation required for controlling the
recirculation. This has a remarkable decreasing effect,
even a decrease of several tens of thousands of euros, in
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the expenses of refining systems with two or more re-
finers in series.

[0028] The disclosed solution is also expected to pro-
vide a more heterogeneous refining because a portion of
the fibrous material to be refined may recirculate even
several times through one or more refiners in a series of at
least two refiners. This may have a positive effect on
some characteristics of the refined fibrous material, such
as providing a higher tear index as generally expected
with heterogeneous refining, but still not having any
remarkable effect on some other characteristics of the
refined fibrous material, such as a drainability or tensile
index of the refined fibrous material. This provides a
possibility to design different refining applications for
various paper grades.

[0029] One effect is also a reduced energy consump-
tion per each ton of the produced refined fibrous material
because of avoiding recirculating the fibrous material
through external piping system.

[0030] Figures 5a and 5b show schematically some
test results of a test run, wherein the operation of the
disclosed solution was compared with the operation of a
prior art solution in a refining system of a single refiner.
The fibrous material to be refined in the test run was a
bleached long fibre kraft pulp. A cutting-edge-length of
the refining fillings in the refiner applied was 3.7 km per
revolution and the flange of the stator refining filling
comprised 18 holes with a diameter of 20 millimetres.
[0031] Figure 5a shows the pressure increase in the
refiner as a function of a forward flow of the fibrous
material to be refined in the refiner. The lower diagram
in Figure 5a shows the pressure increase when the holes
in the stator refining filling were open, i.e., the recircula-
tion flow of the fibrous material from the refiner chamber
back to the feed of the refiner was enabled. The upper
diagram in Figure 5a shows the pressure increase when
the holes in the stator refining filling were plugged, i.e.,
the recirculation flow of the fibrous material from the
refiner chamber back to the feed of the refiner was
disabled. The upper diagram of Figure 5a thus shows
the pressure increase taking place in an operating situa-
tion of a prior art refiner. Figure 5a shows a remarkable
decrease in the pressure increase in the single refiner
when the disclosed solution was applied.

[0032] Figure 5b shows arelationship of a forward flow,
arecirculation flow, and a total flow of the fibrous material
to be refined as a function of the forward flow in a single
refiner. Figure 5b indicates, together with Figure 5a, that
the smaller the forward flow in the refiner, the higher s the
recirculation flow in the refiner and the more remarkable
is the decrease in the pressure increase in the refiner.
[0033] Figures 5a and 5b show that the disclosed
solution very efficiently decreases the pressure build-
up taking place in the refiner, which in turn, provides
for example a possibility to arrange a higher number of
refiners in series without exceeding a maximum allow-
able pressure in the refining system, i.e., the solution
allows to run several refiners without having too high
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pressures, or a possibility to optimize a structure of the
refiner in view of its serviceable life. Furthermore, as a
result of the disclosed solution a variety of different
refining applications may be designed for producing var-
ious paper grades.

[0034] According to the embodiment shown in Figure
2, the flange 110 projecting away from the outer circum-
ference 800C of the refining filling 80 is arranged to
extend from the outer circumference 800C of the refining
filling 80 up to the refiner chamber 30 and the feed end
frame 40 such that an outer circumference of the flange
110 is arranged between the refiner chamber 30 and the
feed end frame 40. According to this embodiment the
flange 110 is arranged to form a support element that is
used to support the refining filling 80 in the refiner 10 in
place at least in the longitudinal direction LD of the refin-
ingfilling 80, butin practice the flange 110 may alsoform a
support element for supporting the refining filling 80 in
place also in the direction of a diameter of the refining
filling.

[0035] According to the embodiment shown in Figure
2, there is only one flange 110 but the number of the
flanges 110 may also be higher than one if considered
expedient for example in view of supporting the stator
refining filling 80 against the feed end frame 40.

[0036] IntheembodimentshowninFigure 2, the flange
110 is arranged in the longitudinal direction LD of the
refining filling 80 closer to the second end 80b of the
refining filling 80 than the first end 80a of the refining filling
80. This has the effect that the extension of flange 110 in
the direction away from the outer circumference 800C of
the refining filling 80 may be minimized, which increases
a strength of the structure of the flange 110.

[0037] According to the embodiment shown in Figures
2to4,the open sections extending through the flange 110
between the first side surface 110a and the second side
surface 110b of the flange 110 are holes 120, i.e., aper-
tures 120, arranged in the flange 110. Instead of the holes
120, the open sections may for example be grooves
extending from an outer circumference of the flange
110 towards a root of the flange 110.

[0038] According to the embodiment shown in Figure
4, the holes 120 are arranged at the flange 110 along a
same circumferential line at a standard distance from
each other. This has the effect of providing substantially
similar flow characteristics of the recirculation flow RF
around the stator refining filling 80. Other kind of placing
of the holes 120 or other open sections is, however,
possible.

[0039] According to an embodiment, the holes 120 are
arranged at a root of the flange 110, i.e., as close to the
root of the flange 110 as possible without jeopardizing the
strength of the structure of the flange 110. This has the
effect that the extension of the flange 110 in the direction
perpendicular to the outer circumference 800C of the
refining filling 80 may be minimized. This has also the
effect that the recirculation flow RF of the fibrous material
can thereby be easily guided along the outer circumfer-
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ence 800C of the refining filling 80 without causing ex-
cessive turbulence in the recirculation flow RF when it
flows through the open sections in the flange 110, what
could disturb an efficient flow of the recirculating fibrous
material.

[0040] According to the embodiment shown in Figure
4, the hole 120 has a cross-sectional shape of a circle,
which is flow-technically typically the most efficient shape
for a flow channel. Other cross-sectional shapes of the
hole 120 are, however, possible.

[0041] According to an embodiment, the flange 110
may be a piece originally separate from the stator refining
filling 80 but arranged at the outer circumference 800C of
the stator refining filling 80 for example by applying a
shrink fit and/or welding between the flange 110 and the
outer circumference 800C of the stator refining filling 80.
[0042] Accordingtoan embodiment, the stator refining
filling 80 with the flange 110 is a solid one-piece element,
whereby the construction of the stator refining filling 80
with the flange 110 is uniform, which may be advanta-
geous in view of the strength of the structure of the stator
refining filling 80.

[0043] Accordingtoan embodiment, the stator refining
filling 80 with the flange 110 is a casted solid one-piece
element, whereby the stator refining filling 80 with the
flange 110 and holes 120 or other open sections therein
are easy to manufacture. The stator refining filling 80
may, however, be manufactured in another way, such as
by 3D-printing, such that the stator refining filling is a solid
one-piece element.

[0044] Inthe embodiments disclosed above, the flange
110 forms at the outer circumference of the stator refining
filling 80 a kind of a projecting part that projects away from
the outer circumference 800C of the refining filling 80 and
extends at least partly over the outer circumference
800C of the refining filling 80 in at least partly circumfer-
ential direction CD of the refining filling 80, and which
projecting part comprises a first side surface facing at
least partly towards the first end 80a of the refining filling
80, a second side surface facing at least partly towards
the second end 80b of the refining filling 80 and open
sections, such as the holes 120, extending through the
projecting part between the first side surface and the
second side surface of the projecting part. Instead of a
flange also other kind of projecting parts may be applied
on the outer circumference of the stator refining filling 80
for providing the disclosed solution.

[0045] An embodiment of another conical stator refin-
ing filling 80 is shown schematically in Figure 6. The
conical refining filling 80 of Figure 2 is otherwise sub-
stantially like that shown in Figures 3 and 4, but the flange
110 shown in Figures 3 and 4 is replaced with a number of
wings 115 that project away from the outer circumference
800C of the refining filling 80 and have a first side surface
115a facing at least partly towards the first end 80a of the
refining filling 80 and a second side surface 115b facing at
least partly towards the second end 80b of the refining
filling 80.
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[0046] Each wing 115 has a finite length in the circum-
ferential direction CD of the refining filling 80. Each wing
115 thus extends only partly over the outer circumference
800C of the refining filling 80 in the circumferential direc-
tion CD of the refining filling 80 such that there are open
sections, having a form of frees spaces 125, between the
neighbouring wings 115, which open sections extend
past the wings 115 on the outer circumference 800C
of the refining filling 80. The recirculation flow RF flowing
from the refiner chamber 30 to the feed of the refiner may
thus flow through the free spaces 125 past the wings for
recirculating at least one recirculation flow RF of the
fibrous material from the refiner chamber 30 back to
the refining gap 12 along an outer circumference of the
conical stator refining filling 80.

[0047] According to an embodiment not shown in Fig-
ure 6, the wings 115 may also comprise open section
having a form of holes 120 or apertures extending
through the wings 115 between the first side surface
115a and the second side surface 115b of the wing
115. This kind of embodiment provides a possibility to
design even more different combinations of projecting
parts and open sections in view of the implementation of
the recirculation flows RF and structural durability of the
refining filling 80.

[0048] Figures 2, 3, 4 and 6 disclose some embodi-
ments of the conical refining filling 80 for implementing
the solution disclosed. Generally, the conical refining
filling 80 implementing the solution disclosed comprises
afirstend 80a of smaller diameter and a second end 80b
of larger diameter, an inner circumference 80IC compris-
ing a refining surface 82 provided with refining bars 84
and refining grooves 86, an outer circumference 800C
and at the outer circumference 800C at least one pro-
jecting part 110, 115 projecting away from the outer
circumference 800C and extending at least partly over
the outer circumference 800C in at least partly circum-
ferential direction CD of the refining filling 80, and at least
one open section extending through or past the at least
one projecting part 110, 115.

[0049] According to the disclosed solution, the project-
ing part 110 may thus also be a flange that extends over
the outer circumference 800C of the conical refining
filling 80, but comprises at least one recess or groove
that provides atleast one open section extending from an
outer circumference of the flange towards the groove of
the flange, and possibly even up to the outer circumfer-
ence 800C of the conical refining filling 80, such that at
least one recirculation flow RF may flow past the flange.
[0050] Furthermore, in the solution disclosed above,
the stator refining filling 80 have been provided with the
disclosed projecting part(s) and the open sections there-
through or therebetween, but a similar type refining filling
structure could also be applied in a rotor to provide at
least one recirculation flow RF in the refiner 10. There-
fore, the features of the stator refining filling 80 disclosed
above may be applied, as applicable, in a refining filling
90 to be applied in a rotor.
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[0051] It will be obvious to a person skilled in the art
that, as the technology advances, the inventive concept
can be implemented in various ways. The invention and
its embodiments are not limited to the examples de-
scribed above but may vary within the scope of the
claims.

Claims

1. Aconical refining filling (80) for a conical refiner (10)
for refining fibrous material, the conical refining filling
(80) comprising

a first end (80a) of smaller diameter and a sec-
ond end (80b) of larger diameter,

an inner circumference (80IC) comprising a re-
fining surface (82) provided with refining bars
(84) and refining grooves (86), and

an outer circumference (800C) and at the outer
circumference (800C) at least one projecting
part (110, 115) projecting away from the outer
circumference (800C) and extending at least
partly over the outer circumference (800C) in
at least partly circumferential direction (CD) of
the refining filling (80), and

at least one open section extending through or
past the at least one projecting part (110, 115).

2. A conical refining filling as claimed in claim 1, char-
acterized in that the projecting partis a flange (110)
projecting away from the outer circumference
(800C) and extending over the outer circumference
(800C) in the at least partly circumferential direction
(CD) of the refining filling (80), wherein the flange
(110) comprises a first side surface (110a) facing at
least partly towards the first end (80a) of the refining
filling (80), a second side surface (110b) facing at
least partly towards the second end (80b) of the
refining filling (80) and that there is at least one open
section extending through the flange (110) between
the first side surface (110a) and the second side
surface (110b) of the flange (110).

3. A conical refining filling as claimed in claim 1, char-
acterized in that the projecting part is a wing (115)
projecting away from the outer circumference
(800C) and having a finite length extending partly
over the outer circumference (800C) in the at least
partly circumferential direction (CD) of the refining
filling (80), and that there are at least two wings (115)
and at least two open sections extending past the
wings (115) on the outer circumference (800C) of the
refining filling (80).

4. A conical refining filling as claimed in any one of the
preceding claims, characterized in that the open
section extending through the projecting part (110,
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10.

1.

12.

115) is a hole (120) extending between a first side
surface (110a, 115a) and a second side surface
(110b, 115b) of the projecting part (110, 115).

A conical refining filling as claimed in any one of
preceding claims 1, 3, or 4, characterized in that
the open section is a free space (125) in the project-
ing part (110, 115) or between neighbouring project-
ing parts (115).

A conical refining filling as claimed in claim 4 or 5,
character-izedinthatthe hole (120)is arranged ata
root of the projecting part.

A conical refining filling as claimed in any one of
claims 4 to 6, characterized in that the hole (120)
has the shape of a circle.

A conical refining filling as claimed in any one of the
preceding claims, characterized in that the refining
filling (80) has a longitudinal direction (LD) extending
between the first (80a) and the second (80b) ends of
the refining filling (80) and that the at least one
projecting part (110, 115) is arranged in the long-
itudinal direction (LD) of the refining filling (80) closer
to the second end (80b) of the refining filling (80) than
the first end (80a) of the refining filling (80).

A conical refining filling as claimed in any one of the
preceding claims, characterized in that the refining
filling (80) with the projecting part (110, 115) is a solid
one-piece element.

A conical refining filling as claimed in any one of the
preceding claims, characterized in that the refining
filling (80) is configured to form a stator (50) for the
conical refiner (10).

A conical refining filling as claimed in any one of the
preceding claims, characterized in that the project-
ing part (110, 115) is arranged to form a support
element used to support the refining filling (80) in
the refiner (10) in place in a longitudinal direction
(LD) of the refining filling (80).

A conical refiner (10) for refining fibrous material, the
refiner (10) comprising

aninlet (14) for the fibrous material to be refined
and an outlet (16) for the refined fibrous material,
a refiner chamber (30),

a feed end frame (40),

a conical stator (50) surrounded atleast partly by
the feed end frame (40),

a conical rotor (60) surrounded at least partly by
the conical stator (50) such that there is a refin-
ing gap (12) between the stator (50) and the rotor
(60), the refining gap (12) having afirstend (12a)
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facing at least partly towards the inlet (14) and a
second end (12b) extending up to the refiner
chamber (30), and

wherein the stator (50) comprises a conical re-
fining filling (80) as claimed in any one of claims 5
1 to 11, allowing at least one flow (RF) of the
fibrous material being circulated from the refiner
chamber (30) back to the refining gap (12)
through or past the at least one projecting part
(110, 115) in the conical refining filling (80). 10

13. A method for refining fibrous material in a conical
refiner (10) comprising

an inlet (14) for the fibrous material to be refined 15
and an outlet (16) for the refined fibrous material,

a refiner chamber (30),

a feed end frame (40),

aconical stator (50) surrounded atleast partly by

the feed end frame (40), 20
a conical rotor (60) surrounded at least partly by

the conical stator (50) such that there is a refin-

ing gap (12) between the stator (50) and the rotor
(60), therefining gap (12) having afirstend (12a)
facing at least partly towards the inlet (14)anda 25
second end (12b) extending up to the refiner
chamber (30), characterized by the stator (50)
comprising a conical refining filing (80) as
claimed in any one of claims 1 to 11 and by

the at least one flow (RF) of the fibrous material 30
being recirculated from the refiner chamber (30)
back to the refining gap (12) through the at least

one open section (120, 125) extending through

or past the atleast one projecting part (110, 115)

in the conical refining filling (80). 35
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