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(54) Test device for roller crusher

(67)  Atestdevice foraroller crusher of the type which
comprises a pair of crushing rolls rotating in opposite
directions for crushing or pulverizing materials comprises
- a first sector shaped roll part (2) having a first crushing
surface (4) and which is rotatably mounted so that the
first crushing surface (4) forms one side of a gap (6)
through which materials (M) is fed,

- a second sector shaped roll part (3) having a second
crushing surface (5) and which is rotatably mounted so
that the second crushing surface (5) forms the other side
of the gap (6), and

- a sensor arrangement (10) arranged to sense at least
one property of the interaction between the materials (M)
fed through the gap and the test device (1).
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Description
Technical field

[0001] The present invention relates to a test device
and a method for a test device for a roller crusher of the
type which comprises a pair of crushing rolls rotating in
opposite directions for crushing or pulverizing materials.

Background art

[0002] When materials, such as stones or minerals,
are crushed or pulverized using a roller crusher or aroller
grinder equipment, two opposed rotatably mounted rolls,
separated from each other by a gap, form a draw in nip
where the materials are drawn in, force fed or fed by
gravity and crushed or grinded between the rolls and
against each other in a process which may be called in-
terparticle crushing. An advantage of this type of crushing
is that an effective crushing may be achieved, even to
very small grain sizes, with a reduced energy consump-
tion compared to many other crushing techniques. An-
other positive side is that the level of noise during the
process is reduced compared to other crushing tech-
niques.

[0003] In order to provide an efficient and well working
installation of such a roller crusher or grinder equipment,
knowledge of the material to be crushed and estimates
of crusher performance are needed in advance, in order
to find e.g. a suitable operational gap size between the
two rollers, an optimum pressing force and to estimate
the power consumption and product gradation and
shape.

[0004] Previous equipments such as roll simulators in
reduced scale or so called "Drop Weigh" test devices for
classifying materials have for different reasons proven
to be cumbersome to use and present challenges when
translating the result to roller crusher applications. They
have therefore been less useful. Hence, there is a need
for improvement in the area of testing and classifying
materials in order to properly design and efficiently set
up well working roller crusher equipments.

Summary of the invention

[0005] Itis an object of the presentinvention to provide
a test device for a roller crusher or grinder equipment
which easily and efficiently classifies materials. It is a
further object of the invention to provide such a test de-
vice which is able to give indications on design parame-
ters for a well working roller crusher or roller grinder in-
stallation to be used for crushing or grinding the tested
materials.

[0006] These and further objects are achieved by a
test device having the features as defined in claim 1,
preferred embodiments being defined in the dependent
claims.

[0007] According to embodiments of the invention, a
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test device for aroller crusher of the type which comprises
a pair of crushing rolls rotating in opposite directions for
crushing or pulverizing materials is provided, which com-
prises afirst sector shaped roll part having afirst crushing
surface and which is rotatably mounted so that the first
crushing surface forms one side of a gap through which
materials is fed, a second sector shaped roll part having
a second crushing surface and which is rotatably mount-
ed so that the second crushing surface forms the other
side of the gap. The test device further comprises a sen-
sor arrangement arranged to sense at least one property
of the interaction between the materials fed through the
gap and the test device.

[0008] The test device makes it possible to test mate-
rials in full scale, without having to build a complete roller
crusher equipment. Thus, compared to making a smaller
scale test set up, the test device has the advantage of
being able to test the materials as they are, without any
downscaling to smaller size materials, as would have
been necessary with a test device of a smaller scale.
Only making the sector shaped roll parts further provides
a much cheaper alternative than entire rolls. The sensor
arrangement makes it possible to analyze the impactthat
the materials crushed in the test device have on the test
device, which in turn makes it possible to classify the
materials in terms of density and granularity, i.e. sizes of
the stones or minerals in the materials. Apart from clas-
sifying the materials, the test device can also be used to
obtain valuable information on how aroller crusher equip-
ment for the tested materials should be designed or set
up, in terms of power needed for the roller crusher equip-
ment, gap between the rolls and optimum pressing force,
as information may be provided on product size and
shape and effective surface pressure variations as re-
gards the local position in a roll.

[0009] The sensor arrangement may comprise an
opening sensor arranged to sense the width of the gap.
This gap has a direct relationship to the capacity of the
equipment, which means thatthis width may then be used
when selecting the distance between the rollers in a roller
crusher equipment for the tested material. The measured
width of the gap is also used for calculating the density
of the materials.

[0010] The sensor arrangement may comprise a first
pressure sensor arranged to sense the pressure exerted
on the sector shaped roll parts by the materials fed
through the gap. This in turn gives the compression of
the materials, which may be used to determine part of
the crushing load, which in turn may be used for optimiz-
ing the pressure exerted on the rolls to improve the effi-
ciency of the roller crusher equipment. The sensor ar-
rangement may comprise a second pressure sensor ar-
ranged to sense the force used for rotating the sector
shaped roll parts. This will give an indication of the power
used for rotating the sector shaped roll parts which gives
valuable information when setting up an roller crusher
equipment since it allows for an optimization regarding
the drive train and bearings, or in other words to deter-
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mine the energy necessary to crush the sample of ma-
terial, which is another part of the crushing load.

[0011] The test device may further comprise a first hy-
draulic cylinder which is arranged to rotate the first sector
shaped roll part, and a second cylinder which is arranged
to rotate the second sector shaped roll part. In this way
the rotation of the roll parts may be controlled in a simple
and efficient manner.

[0012] The testdevice may further comprise a hydrau-
lic unit which is arranged to bias the sector shaped roll
parts against each other. Thereby the two roll parts will
be forced towards each other creating a properly sized
gap in an efficient manner, and at the same time the force
used can easily be measured by the sensor arrangement.
[0013] The sector shaped roll parts may be arranged
to rotate about 45° from a first angular position to a sec-
ond angular position during a test session. In this way
the test device is easily installed and takes up a reason-
able amount of space. Further, this amount of rotation
gives the sensor arrangement a good chance to measure
the desired properties of the interaction between the test
device and the tested materials.

Brief description of the drawings

[0014] The invention will now be described in more de-
tail by way of example and with reference to the accom-
panying schematic drawings, in which:

Fig. 1 shows a test device in a first position.

Fig. 2 shows the test device in a second position.
Fig. 3 schematically shows a crushing scenario in a
roller crusher.

Fig. 4 illustrates a method for a test device for a roller
crusher.

Detailed description of preferred embodiments of the in-
vention

[0015] Atestdevice 1 foraroller grinder or roller crush-
er equipment has a first sector shaped roll part 2 and a
second sector shaped roll part 3. Each roll part has a
crushing surface 4, 5, respectively. In this context it may
be noted that the test device is equally useful for a roller
crusher or a roller grinder or for any type of equipment
where materials are crushed, grinder or pulverized be-
tween two rolls rotating in opposite directions.

[0016] The sector shaped roll parts are mounted on
the test device 1 so that they are able to rotate about 45°
in opposing directions with their crushing surfaces 4 and
5 facing each other. That the roll parts are sector shaped
means in this case that their crushing surfaces form an
angular sector of an entire roll in a roller crusher equip-
ment. As an example, a part of a roll corresponding to a
sector angle of around 45° could be used in the test de-
vice.

[0017] Between the crushing surfaces 4 and 5 a gap
6 is formed, through which materials, e.g. in the form of
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stones or minerals is fed, by force of gravity or in some
other suitable manner. When materials are fed into the
gap, a brief session of crushing takes place as the ma-
terials are crushed between the rolls and against each
other while passing between the sector shaped roll parts
2 and 3, which rotate in opposite directions, from a first
position shown in Fig. 1, to a second position shown in
Fig. 2, to make the material pass through the gap.
[0018] A first hydraulic cylinder 7 is connected to the
first sector shaped roll part 2 and a second hydraulic cyl-
inder 8 is connected to the second sector shaped roll part
3, in such a way that the hydraulic cylinders 7 and 8 are
able to rotate the sector shaped roll parts 2 and 3 about
45° from the first position shown in Fig.1 to the second
position shown in Fig. 2.

[0019] A hydraulic unit9 is connected to the first sector
shaped part 2, in such a way that the first sector shaped
roll part 3 is biased against the second sector shaped roll
part 3. This in turn means that the crushing surfaces 4
and 5 are biased towards each other and the width of the
gap is limited to what is necessary for materials to enter
and pass through the gap during a test session.

[0020] The test device comprises a sensor arrange-
ment 10, which includes a number of sensors arranged
to sense different properties of the interaction between
the materials passing through the gap 6 and the test de-
vice 1. The sensor arrangement can in turn be connected
to adata logging device (not shown), for storing the output
received from each of the sensors in the sensor arrange-
ment 10, so that the information on the properties of the
interaction between the materials and the test device can
be analyzed for use e.g. in setting up a new roller crusher
equipment for crushing or pulverizing the tested materi-
als.

[0021] A first opening sensor 11 is connected to the
second hydraulic cylinder 8, for measuring the position
of the cylinder, which in turn gives the angular position
of the second sector shaped roll part 3. In Fig. 3 the nip
angle is denoted a and as shown this is the angle, from
a horizontal plane, at which the materials M grind against
each other to such a degree that interparticle crushing
takes place. A similar sensor may be connected to the
first hydraulic cylinder and will then perform a corre-
sponding function for the first hydraulic cylinder 7. The
measurements of such a sensor may then be combined
with the measurements of the first opening sensor 11.
[0022] A second opening sensor 12 is connected to
the first and the second sector shaped roll parts 2 and 3
and is arranged to measure the distance between the
roll parts, which in turn gives the width of the gap 6. The
first and the second opening sensors 11 and 12 may be
in the form of strain gauges. As an example, the second
opening sensor 12 in the form of a strain gauge may be
attached to the rotation centers 18 and 19 of the two
sector shaped roll parts 2 and 3, and the width of the gap
6 is then easily calculated from the distance measured
by the strain gauge between the center points of the roll
parts.
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[0023] The first opening sensor 11, also in the form of
a strain gauge, may be attached to the moving part 20
of one of the hydraulic cylinders - in the figures the second
cylinder 8 - and to the non-moving part 21, thereby meas-
uring the extension of the moving part 20 from the non-
moving part 21, which in turn gives the angle of the sector
shaped roll parts. The nip angle is defined by the strain
gauges measurement, when the crushing starts. The nip
angle may then be used to calculate the expected ca-
pacity in field use.

[0024] A first pressure sensor 13 is connected to the
hydraulic unit 9 and is arranged to measure the pressure
with which the roll parts are forced or biased against each
other, or correspondingly, the pressure which the mate-
rials exert on the sector shaped roll parts. By combining
this pressure measurement with the pressure measured
by a second pressure sensor, described below, the nom-
inal working pressure of the equipment in relation to the
application may be defined. This may then be used for
optimizing the roller crusher equipment to improve the
life time of the machine, reduce the wear and achieve a
better performance.

[0025] A second pressure sensor 14 is connected to
the hydraulic cylinder 7 and 8 and is arranged to measure
the force that the hydraulic cylinders use to rotate the two
sector shaped roll parts 2 and 3.

[0026] As an option, flanges may be mounted on one
or both of the sector shaped roll parts 2 and 3 and further
sensors may be arranged to measure the effect that the
material will have on those flanges as well as the effect
that the flanges have on the material being crushed.
[0027] In Fig. 4 a method for a test device for a roller
crusher is illustrated. In a first step 15 materials M are
fed into a gap 6 between the crushing surfaces 4 and 5
of the first and the second sector shaped roll parts 2 and
3.Instep 16 the materials, or atleast part ofthe materials,
are crushed by interparticle crushing as the two roll parts
rotate from the first angular position shown in Fig. 1 to
the second position shown in Fig. 2. Finally in step 17 at
least one property of the interaction between the mate-
rials M and the test device which took place during the
crushing, or the rotation of the sector shaped roll parts,
is sensed by the sensor arrangement 10. The property
sensed could be one of those discussed above, but any
property which can be sensed and which will give infor-
mation on the interaction could be chosen, and the sens-
ing arrangement would then include sensors for that pur-
pose.

Claims

1. A test device for a roller crusher of the type which
comprises a pair of crushing rolls rotating in opposite
directions for crushing or pulverizing materials, com-
prising

- a first sector shaped roll part (2) having a first
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crushing surface (4) and which is rotatably
mounted so that the first crushing surface (4)
forms one side of a gap (6) through which ma-
terials (M) is fed,

- a second sector shaped roll part (3) having a
second crushing surface (5) and which is rotat-
ably mounted so that the second crushing sur-
face (5) forms the other side of the gap (6), and
- a sensor arrangement (10) arranged to sense
at least one property of the interaction between
the materials (M) fed through the gap and the
test device (1).

The test device of claim 1, wherein the sensor ar-
rangement comprises an opening sensor (12) ar-
ranged to sense the width of the gap (6).

The test device of any of the preceding claims,
wherein the sensor arrangement comprises a first
pressure sensor (13) arranged to sense the pressure
exerted on the sector shaped roll parts (2, 3) by the
materials (M) fed through the gap (6).

The test device of any of the preceding claims,
wherein the sensor arrangement (10) comprises a
second pressure sensor (14) arranged to sense the
force used for rotating the sector shaped roll parts
(2, 3).

The test device of any of the preceding claims, further
comprising a first hydraulic cylinder (7) which is ar-
ranged to rotate the first sector shaped roll part (2),
and a second cylinder (8) which is arranged to rotate
the second sector shaped roll part (3).

The test device of any of the preceding claims, further
comprising a hydraulic unit (9) which is arranged to
bias the sector shaped roll parts (2,3) against each
other.

The test device of any of the preceding claims,
wherein the sector shaped roll parts (2,3) are ar-
ranged to rotate about 45° from a first angular posi-
tion to a second angular position during a test ses-
sion.

A method for a test device for a roller crusher of the
type which comprises a pair of crushing rolls rotating
in opposite directions for crushing or pulverizing ma-
terial, comprising

feeding materials (M) into a gap (6), one side of the
gap being formed by a first crushing surface (4) of a
first rotatably mounted sector shaped roll part (2) and
another side of the gap being formed by a second
crushing surface (5) of a second rotatably mounted
sector shaped roll part (3),

crushing, by interparticle crushing, at least a portion
of the materials (M), by rotating the first and the sec-
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ond sector shaped roll parts (2, 3) from a first angular
position to a second angular position, and

sensing at least one property of the interaction be-
tween the materials (M) and the test device (1) .

The method of claim 9, further comprising storing
the at least one property in a data logging device.

The method of any of claims 8-9, further comprising
calculating the density of the materials (M) based on
the at least one property of the interaction.

Amended claims in accordance with Rule 137(2)
EPC.

1. A test device for a roller crusher of the type which
comprises a pair of crushing rolls rotating in opposite
directions for crushing or pulverizing materials, com-
prising

- a first sector shaped roll part (2) having a first
crushing surface (4) and which is rotatably
mounted so that the first crushing surface (4)
forms one side of a gap (6) through which ma-
terials (M) is fed,

- a second sector shaped roll part (3) having a
second crushing surface (5) and which is rotat-
ably mounted so that the second crushing sur-
face (5) forms the other side of the gap (6),
characterized by

- a sensor arrangement (10) arranged to sense
at least one property of the interaction between
the materials (M) fed through the gap and the
test device (1).

2. The test device of claim 1, wherein the sensor
arrangement comprises an opening sensor (12) ar-
ranged to sense the width of the gap (6).

3. The test device of any of the preceding claims,
wherein the sensor arrangement comprises a first
pressure sensor (13) arranged to sense the pressure
exerted on the sector shaped roll parts (2, 3) by the
materials (M) fed through the gap (6).

4. The test device of any of the preceding claims,
wherein the sensor arrangement (10) comprises a
second pressure sensor (14) arranged to sense the
force used for rotating the sector shaped roll parts
(2, 3).

5. The test device of any of the preceding claims,
further comprising a first hydraulic cylinder (7) which
is arranged to rotate the first sector shaped roll part
(2), and a second cylinder (8) which is arranged to
rotate the second sector shaped roll part (3).
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6. The test device of any of the preceding claims,
further comprising a hydraulic unit (9) which is ar-
ranged to bias the sector shaped roll parts (2,3)
against each other.

7. The test device of any of the preceding claims,
wherein the sector shaped roll parts (2,3) are ar-
ranged to rotate about 45° from a first angular posi-
tion to a second angular position during a test ses-
sion.

8. A method for a test device for a roller crusher of
the type which comprises a pair of crushing rolls ro-
tating in opposite directions for crushing or pulveriz-
ing material, comprising

feeding materials (M) into a gap (6), one side of the
gap being formed by a first crushing surface (4) of a
first rotatably mounted sector shaped roll part (2) and
another side of the gap being formed by a second
crushing surface (5) of a second rotatably mounted
sector shaped roll part (3),

crushing, by interparticle crushing, at least a portion
of the materials (M), by rotating the first and the sec-
ond sector shaped roll parts (2, 3) from afirst angular
position to a second angular position,
characterized by

sensing at least one property of the interaction be-
tween the materials (M) and the test device (1) .

9. The method of claim 8, further comprising storing
the at least one property in a data logging device.

10. The method of any of claims 8-9, further com-
prising calculating the density of the materials (M)
based on the at least one property of the interaction.
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