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(54) Method of controlling a pellet mill

(57)  ltisthe object of the presentinvention to provide
a method of controlling a pellet mill, said pellet mill com-
prising

- a number of rollers (2,3,4),

- a cylindrical die (1) provided with perforations, said roll-
ers (2,3,4) being mounted inside said cylindrical die (1)
for pressing material to be pelletized through said perfo-
rations,

- an adjustment mechanism (5,6,7) for adjusting the dis-
tance between the rollers (2,3,4) and the die, (1)

- a drive mechanism (M,) for rotationally driving said die
(1) and said rollers (2,3,4), said method of controlling
comprising the steps of

- providing a measurement (8,9,10,11,12,13,14) of a pa-
rameter (x,y,z, W;,W5,,W3,W,), said parameterindicating
if an overload of the pellet mill is arising, and

- in case of such indication being detected, reducing the
load on the pellet mill by suitable countermeasures.
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Description

TECHNICAL FIELD

[0001] The present invention pertains to a method of
controlling a pellet mill, said pellet mill comprising a
number of rollers mounted inside a cylindrical die for
pressing material to be pelletized through perforations
providedinsaid cylindrical die. The pellet mill further com-
prises one or more adjustment mechanisms for adjusting
the distance between the rollers and the die, and a drive
mechanism for rotationally driving the die and rollers Typ-
ically, the rollers are driven by the friction between the
die, the material to be pelletized and the rollers and the
drive mechanism thus merely drives the die.

BACKGROUND OF THE INTENTION

[0002] In order to maximize the output of such a pellet
mill, it is normally driven close to maximum load and thus
just minor fluctuations may lead to overload of the pellet
mill. Typically, such overload is not detected until the
safety mechanism, e g in the form of a shear pin break,
which leads to disengagement of the roller support,
whereby the rollers and roller support may rotate with the
die, when blocking of the pellet mill has been encoun-
tered. Subsequently, it will be necessary to disassemble
the pellet mill in order to empty the space between the
rollers and the die and insert a new shear pin for the
safety mechanism before restarting the pellet mill Anoth-
er problem encountered in connection with pellet mills is
non-rotating or slow rotating rollers due to possible re-
duced friction between die, material to be pelletized and
roller. Such reduced friction may be due to increased
content of water, oil or other variations in the material to
be pelletized and result in slip between roller and die,
which results in less or no material being pelletized Nat-
urally, further material feed to the process will result in
an overfilled pellet mill and activation of the above-men-
tioned safety mechanism or similar stopping of the proc-
ess.

SUMMARY OF THE INVENTION

[0003] Itisthe objectof the presentinvention to provide
an improved method of controlling a pellet mill of the
above kind, whereby there can be provided an early
warning of an overload of the pellet mill and initiation of
suitable corresponding countermeasures for avoiding to-
tal stop of the pellet mill in such situations

[0004] According to the present invention, the above-
mentioned and further objects are obtained by the con-
trolling method comprising the steps of providing a meas-
urement of a parameter, said parameter indicating if an
overload of the pellet mill is arising and in case of such
indication being detected, reducing the load on the pellet
mill by suitable countermeasures.

[0005] The parameter measurement can be a meas-
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urement of the rotational speed of the die and the rollers,
respectively, and subsequent calculation of the slip be-
tween the rollers and the die, i.e the difference between
the peripheral speed of the rollers and the die, respec-
tively. Whenever such calculated slip exceeds a prede-
fined limit, this can be taken as an indication of an over-
load of the pellet mill In a simplified version, the prede-
fined limit could be such that measurement of the rota-
tional speed of the rollers will be sufficient and non-rota-
tion would be taken as the indication of overload.
[0006] The position of the rollers may be controlled by
means of an adjustment mechanism, e.g in the form of
hydraulic piston cylinder units and the position is meas-
ured, typically by the physical position of said hydraulic
piston cylinder unit. In a preferred method in accordance
with the present invention, the position of the rollers is
controlled to a predetermined distance between roller
and die and the forces available for the adjustment mech-
anism is limited, in the case of a hydraulic system, by
limiting the hydraulic pressure available, whereby the roll-
ers will give way if larger forces are necessary for main-
taining the position of the rollers and accordingly, such
yield of a roller leading to non-maintenance of the pre-
determined distance between roller and die, can be taken
as an indication of an overload of the pellet mill

[0007] Furthermore, this yield of a roller will allow part
of the material to be pelletized to be transported to the
next following roller, where it may be pressed through
the die. The limitation of the available forces for the ad-
justment mechanism also limits the possible unbalance
between the rollers and thus the strain on the structural
parts of the pellet mill.

[0008] Ina preferred embodiment, the forces available
for the adjustment are limited to a level equal to the level
necessary for keeping the position under normal condi-
tions plus a predefined value, preferably e.g. 10% thereof
[0009] The suitable countermeasures for reducing the
load on the pellet mill may comprise one or more of the
following:

i) reducing the supply of material to the pellet mill
and/or to a specific roller, for which an indication of
overload has been registered.

i) increasing the distance between the die and the
rollers or, if overload is related to a specific roller,
between the die and a specific roller, for which an
overload has been indicated.

iii) allowing a short overload by short term increasing
the hydraulic pressure for one or more rollers

iv) a combination of the above-mentioned

[0010] In a preferred embodiment, the measurements
of the positions of the individual rollers are used in a
closed loop control for the positions of the rollers. It is
furthermore preferred that an individual position control
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is performed and in connection with the slip measure-
ment for the individual roller, individual initiation of coun-
termeasures is performed for each of the rollers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In the following detailed part of the present de-
scription, the invention will be explained in more detail
with reference to the exemplary embodiments of meth-
ods of controlling a pellet mill according to the invention
in connection with a pellet mill as shown in the drawings,
in which

Fig. 1 schematically shows a pellet mill provided with
means for performing measurements and for con-
trolling the pellet mill in accordance with the method
in according with the present invention, and

Fig. 2 schematically shows drive means for the pellet
mill die and for supply of material to the pellet mill.

[0012] The pellet mill shown in Fig 1 is provided with
suitable means for measuring relevant parameters for
providing a control on the pellet mill Thus, the figure
shows means 8,9,10 for measurement of the individual
positions x,y,z of the rollers of the pellet mill 11,12,13,14
and for measuring the rotational speed w4. wy, w3, w, of
the individual rollers and the die.

[0013] Various possibilities for performing the position
measurements could be simple linear position detectors,
rotational position detectors or, in case of hydraulic drive
for controlling the position of the rollers, hydraulic fluid
volume measurement, measuring the amount of hydrau-
lic fluid delivered to the hydraulic cylinders for controlling
the position of the rollers.

[0014] The measurementofthe rotational speed ofroll-
ers and die, respectively, may be performed by means
of optical sensors, inductive sensors, etc

[0015] The controller shown in Fig 1 is provided for
converting the above-mentioned measurements to com-
mands a,b,c for controlling the valves 17,18,19 control-
ling the positions x,y,z of the adjustment mechanisms for
the roller position, e.g. in the form of double-acting hy-
draulic cylinder-piston units 5,6,7. Such adjustment
mechanisms may furthermore comprise the provision of
eccentrically supported axles for the rollers, said eccen-
trically supported axles being rotated by means of the
adjustment mechanism connected thereto. Furthermore,
the controller is able to control the drive motor M, for the
die, the individual material supply motors My, My, M3 sup-
plying material for the individual rollers, if present, and
possibly, again if present, drive motors for the individual
rollers (not shown)

[0016] In Fig 1 it is schematically indicated that a hy-
draulic supply 16 is provided. The hydraulic supply 16 is
preferably provided with a maximum pressure restriction,
whereby the maximum force available for keeping the
rollers in a desired position has been limited. Corre-
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sponding limitation of the maximum force can naturally
also be provided in connection with other types of adjust-
ment drive mechanisms, such as electrical drive mech-
anisms,

[0017] By the provision of this maximum available
force, a position measurement of the rollers can indicate
an overload of the individual roller by the adjustment sys-
tem not being able to keep the desired position

[0018] Figure 2 shows the motor M, for driving the die
1 and a number of motors M4, M,, M5 for supply of ma-
terial to the pellet mill. Preferably, individual motors for
supply of material to individual rollers of the pellet mill
are provided, in order to be able to provide individual
control of supply of material and individual initiation of
countermeasures in accordance with the present inven-
tion.

[0019] The motor control for driving the die may include
a frequency converter for adjustable rotational speed of
the die This provides the possibility of adjusting the set
point for the rotational speed of the die, in order to offer
the possibility of maximizing the output of the pellet mill.
[0020] In connection with the above drawings, some
preferred features of the present invention have been
illustrated; however, it should be emphasized that not all
of the above features need to be employed in order to
implement the present invention, which is solely to be
restricted by the appended claims Thus, it is possible to
implement the present invention with only one or prefer-
ably at least two rollers and also more than three rollers
as illustrated may be used. Furthermore, the different
measurements may be reduced to fewer measurements
than indicated in the appended figures. Also the individ-
ual supply of material may be omitted and a common
supply for the pellet mill may be used Preferably this sup-
ply can be controlled in a suitable manner in accordance
with the present invention.

Claims

1. Method of controlling a pellet mill, said pellet mill
comprising

- a number of rollers (2,3,4),

- a cylindrical die (1) provided with perforations,
said rollers (2,3,4) being mounted inside said
cylindrical die (1) for pressing material to be pel-
letized through said perforations,

- an adjustment mechanism (5,6,7) for adjusting
the distance between the rollers and the die,

- a drive mechanism (M,) for rotationally driving
said die (1) and said rollers (2,3,4), said method
of controlling comprising the steps of

- providing a measurement of a parameter (x,y,
z,W{,W5,W3,W,), said parameter indicating if
an overload of the pellet mill is arising, and

- in case of such indication being detected, re-
ducing the load on the pellet mill by suitable
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countermeasures.

Method of controlling a pellet mill in accordance with
claim 1, wherein the provision of a measurement of
said parameter is performed by measuring the rota-
tional speed of each roller W,,W,, W5, respectively,
and

- detecting if a roller is non-rotating and taking
this as an indication of an overload of the pellet
mill.

Method of controlling a pellet mill in accordance with
claim 1, wherein the provision of a measurement of
said parameter is performed by

- measuring (11,12,13,14) the rotational speed
(W,) of the die and the rollers (w4,W,,w3), re-
spectively,

- calculating the slip between the rollers (2,3,4)
and the die (1), when said calculated slip for a
specific roller (2,3,4) is larger than a predefined
limit, this is taken as an indication of an overload
of the pellet mill.

4. Method of controlling a pellet mill in accordance with

claim 1, 2 or 3, further comprising

- measuring (8,9,10) the position (x,y,z) of the
rollers (2,3,4),

- controlling the position (x,y,z) of the rollers
(2,3,4) by means of the adjustment mechanism
(5,6,7) to a predetermined distance between the
roller (2,3,4) and the die (1)

5. Method of controlling a pellet mill in accordance with

claim 1, wherein the providing of a measurement of
said parameter is performed by

- measuring (8,9,10) the position (x,y,z) of the
rollers,

- controlling the position (x,y,z) of the rollers
(2,3,4) by means of the adjustment mechanism
(5,6,7) to a predetermined distance between
roller (2,3,4) and die (1),

- limiting the available forces for said adjustment
mechanism (5,6,7), whereby the rollers (2,3,4)
will give way (yield) if larger forces are necessary
for maintaining the position (x,y,z) of the rollers,

if the position (x,y,z) of a roller (2,3,4) cannot be
maintained, this is taken as an indication of an over-
load of the pellet mill.

Method of controlling a pellet mill in accordance with
claim 5, wherein the limitation of the available forces
for the adjustment mechanism (5,6,7) is performed
by using a hydraulic piston cylinder adjustment
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10.

11.

mechanism (5,6,7) for the rollers (2,3,4) and limiting
the available hydraulic pressure for controlling the
position (x,y,z) of the rollers (2,3,4).

Method of controlling a pellet mill in accordance with
claim 5 or 6, wherein the limited available forces for
said adjustment mechanism (5,6,7) is set to a level
equal to the level necessary for keeping the position
(x,y,z) under normal conditions plus a predefined val-
ue, preferably e.g. 10% thereof

Method of controlling a pellet mill in accordance with
any of the claim 2-7, wherein the suitable counter-
measures comprises

- reducing the supply (M{,M,,M5) of material to
the pellet mill and/or to a specific roller (2,3,4),
for which an indication of overload has been reg-
istered.

Method of controlling a pellet mill in accordance with
claim 2, 3 or 4, wherein the suitable countermeas-
ures comprises increasing the distance between the
rollers (2,3,4) and the die (1) and/or increasing the
distance between a specific roller (2,3,4) and the die
(1), the specificroller being the one for which an over-
load has been indicated

Method of controlling a pellet mill in accordance with
any of the preceding claims, wherein measurements
(8,9,10) of the position (x,y,z) of the individual rollers
(2,3,4) are usedin closed loop control of the positions
(x,y,z) of the rollers (2,3,4).

Method of controlling a pellet mill in accordance with
any of the preceding claims, wherein an individual
position control (5,6,7) and, if present, slip measure-
ment is performed for the individual rollers (2,3,4)
and individual initiation of countermeasures are per-
formed for each roller (2,3,4).
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