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FIG.1

(57) Abstract: A description is given of a roller mill for grinding particulate material such as cement raw materials, cement clinker
and similar materials, said roller mill comprising a grinding table (1) which by means of a drive mechanism (2) is rotatable about a
vertical axis (3), at least one roller (4) which is rotatably mounted on a shaft (5) and being maintained in tangential direction rela-
tive to the grinding table by means of a guide mechanism (6) and a support (7). The roller mill is peculiar in that it comprises a vi-
bration-compensating device (8) which is arranged in connection with the guide mechanism (6) to ensure in interaction therewith
that the roller (4) is maintained in tangential direction relative to the grinding table (1), independently of the flexibility of the
guide mechanism support (7) so that the variations in the torsional moment of the mill drive mechanism (2) and hence the wear on
the drive mechanism are reduced. This is due to the fact that the vibration-compensation mechanism equalizes the elastic move-
ment affecting the guide mechanism support when the tangential force, which is to be absorbed via the guide mechanism (6),
varies due to a change in the operating environment, thereby actively preventing the roller (4) from moving tangentially relative to
the grinding table (1).
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Description
Title of Invention: A ROLLER MILL

The present invention relates to a roller mill for grinding particulate material such as
cement raw materials, cement clinker and similar materials, said roller mill comprising
a grinding table which by means of a drive mechanism is rotatable about a vertical
axis, at least one roller which is rotatably mounted on a shaft and being maintained in
tangential direction relative to the grinding table by means of a guide mechanism and a
support.

Roller mills of the aforementioned kind are generally known. During operation, the
drive mechanism of the roller mill is quite often exposed to substantial loads which
will reduce its service life, and which are ascribable to major variations in the torsional
moment which often appear as high-frequency variations in the torsional moment.
These variations in the torsional moment relate primarily to the flexibililty in the mill
drive mechanism and furthermore to the flexibility of the support of the guide
mechanism which is often constituted by the frame or housing of the mill, and
originating for example from variations in the tangential force imposed on the roller
due to changes in the operating environment, such as changes in the grinding bed
thickness etc. This flexibility in the guide mechanism support will enable the roller to
move tangentially relative to the grinding table during the operation of the mill, leading
to increased variation in the torsional moment of the drive mechanism due to the
thereby existing mass and spring oscillation system.

It is the objective of the present invention to provide a roller mill by means of which
the aforementioned disadvantage is eliminated or at least substantially reduced.

This is obtained by means of a roller mill of the kind mentioned in the introduction
and being characterized in that it comprises a vibration-compensating device which is
arranged in connection with the guide mechanism to ensure in interaction therewith
that the roller is maintained in tangential direction relative to the grinding table.

It is hereby obtained that the roller is maintained in tangential direction relative to the
grinding table independently of the flexibility of the guide mechanism support, so that
the variations in the torsional moment of the mill drive mechanism and hence the loads
on the drive mechanism are reduced. This is due to the fact that the vibration-
compensation mechanism equalizes the elastic movement affecting the guide
mechanism support when the tangential force, which is to be absorbed via the guide
mechanism, varies due to a change in the operating environment, thereby actively
preventing the roller from moving tangentially relative to the grinding table.

The vibration-compensating device may in principle be any suitable device com-

pensating for vibrations. In one embodiment the vibration-compensating device may
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thus comprise a so-called active vibration damper (AVD).

In order to minimize the amount of energy which is lost, the vibration-compensating
device should preferably function as a spring moving in counterphase with the
tangential load imposed on the guide mechanism support, and hence the elastic
movement of the guide mechanism.

The vibration-compensating device may comprise electrical as well as mechanical
and hydraulic components and may be controlled for example by means of a
measuring device indicating the absolute tangential position of the roller relative to the
grinding table, or alternatively using a measuring device indicating the tangential force
which is transferred via the guide mechanism or through the hydraulic pressure in
hydraulic components such as hydraulic cylinders.

The guide mechanism of the roller mill may be constituted by any suitable guide
mechanism. In one embodiment the guide mechanism may comprise a tangential arm
which at its respective ends is rotatably connected to the shaft and the support, re-
spectively, whereas in a second embodiment it may comprise a frame structure in
which the rollers are suspended.

The invention will now be explained in further details with reference to the drawing,
being diagrammatical, and where

Fig. 1 shows a side view of an embodiment of the roller mill according to the
invention, and

Fig. 2 shows a top view of the sam embodiment of the roller mill.

Figs. 1 and 2 show a roller mill comprising a grinding table 1, which by means of a
drive mechanism 2 is rotatable about a vertical axis 3, a roller 4, which is rotatably
mounted on a shaft 5, and being maintained in tangential direction relative to the
grinding table by means of a tangential arm 6 which at its respective ends is rotatably
connected to the shaft 5 and a support 7, respectively.

In order to maintain the roller 4 in tangential direction relative to the grinding table 1
independently of the flexibility of the support 7 of the tangential arm, the roller mill
comprises a vibration-compensating device 8 which is arranged so in connection with
the tangential arm 6 that the vibration-compensating device 8 will equalize the elastic
movement affecting the support 7 of the tangential arm 6 when the tangential force,
which is to be absorbed via the tangential arm 6, varies due to a change in the
operating environment. This will ensure that the roller does not move tangentially
relative to the grinding table, and therefore does not contribute significantly to the
variations in the torsional moment of the mill drive mechanism.

In one embodiment the vibration-compensating device 8 may comprise a so-called

active vibration damper (AVD).
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PCT/1B2010/050339

Claims

1. A roller mill for grinding particulate material such as cement
raw materials, cement clinker and similar materials, said roller
mill comprising a grinding table (1) which by means of a drive
mechanism (2) is rotatable about a vertical axis (3), at least one
roller (4) which is rotatably mounted on a shaft (5) and being
maintained in tangential direction relative to the grinding table by
means of a guide mechanism (6) and a support (7), characterized
in that it comprises a vibration-compensating device (8) which is
arranged in connection with the guide mechanism (6) to ensure in
interaction therewith that the roller (4) is maintained in tangential
direction relative to the grinding table (1).

2. A roller mill according to claim 1, characterized in that the
vibration-compensating device (8) comprises a so-called active
vibration damper (AVD).

3. A roller mill according to claim 1, characterized in that the
vibration-compensating device (8) functions as a spring which is
moving in counter-phase with the tangential load affecting the
guide mechanism support (7) and hence the elastic movement of
the support.

4. A roller mill according to claim 1, characterized in that the
vibration-compensating device (8) comprises electrical, me-
chanical and/or hydraulic components.

5. A roller mill according to claim 1, characterized in that it
comprises a measuring device indicating the absolute tangential
position of the roller (4) relative to the grinding table (1).

6. A roller mill according to claim 1, characterized in that it
comprises a measuring device indicating the tangential force
which is transmitted via the guide mechanism (6).

7. A roller mill according to claim 1, characterized in that the
hydraulic pressure in hydraulic components, such as hydraulic
cylinders, is utilized for controlling the vibration-compensating
device (8).

8. A roller mill according to any of the preceding claims , char-
acterized in that the guide mechanism (6) comprises a tangential
arm (6) which at its respective ends is rotatably connected to the

shaft (5) and the support (7), respectively.
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[Claim 9] 9. A roller mill according to any of the preceding claims , char-
acterized in that the support (7) comprises the housing of the

mill.



WO 2010/086792 PCT/1B2010/050339

1/1
o
foe—— e ~. 7
\7// P \\\ p //n ;
/ e N ///_//' o
e L L‘E\ALL, =N
i s M:/ A — !
i\ N\ LS AN
) \ R / N
.\ A
A \\\. /’/
— Q_\ — g
'\\ o /
2
\ [
N / —
RN / \
\ ——— \
I
I |
|
L. |

Fia. 1




INTERNATIONAL SEARCH REPORT

International application No

PCT/1B2010/050339

A. CLASSIFICATION OF SUBJECT MATTER

INV. B02C15/14
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B02C

Documentation searched other than minimum documentation 10 the exient that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of dala base and, where practical, search terms used)

EPO-Internal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indicalion, where appropriale, of the relevant passages

Relevant to claim No.

X US 4 147 308 A (MIKKELSEN BENT E) 1
3 April 1979 (1979-04-03)

column 3, line 65 - page 4, line 43;
figures 2-4

X GB 2 052 304 A (PFEIFFER AG) 1
28 January 1981 (1981-01-28)
the whole document

A US 4 909 450 A (HENNE HEINRICH [DE] ET AL) 1,9
20 March 1990 (1990-03-20)
* abstract; figures 1,3

D Further documents are listed in the continuation of Box C.

[D See patent family annex.

* Spedial calegories of ciled documents :

*A® document defining the generat state of the arnt which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date

‘L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
cilation or other special reason (as specified)

*O* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* tater document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of panticular relevance; the claimed invention
cannol be considered navel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannol be considered 10 involve aninventive step when the
document is combined with one or more other such docu-
menis, such combination being obvious to a person skilled
in the art.

*&' document member of the same patent family

Date of the actual completion of the international search

25 June 2010

Date of mailing of the intemational search repornt

07/07/2010

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31~-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Strodel, Karl-Heinz

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/IB2010/050339
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4147308 A 03-04-1979 AU 504789 B2 25-10-1979
AU 2704577 A 18-01-1979
BE 857060 Al 14-11-1977
BR 7704899 A 04-04-1978
CA 1096834 Al 03-03-1981
DE 2732840 Al 02-02-1978
DK 322377 A 28-01-1978
ES 461016 Al 16-05-1978
FR 2359644 Al 24-02-1978
GB 1507010 A 12-04-1978
IT 1081624 B 21-05-1985
JP 53015667 A 13-02-1978
LU 77850 Al 25-10-1977
MX 144537 A 23-10-1981
NL 7708337 A 31-01-1978
PL 199856 Al 13-03-1978
SE 7708431 A 28-01-1978
GB 2052304 A 28-01-1981 DE 2920144 Al 27-11-1980
FR 2456552 Al 12-12-1980
JP 55152555 A 27-11-1980
US 4909450 A 20-03-1990 DE 3718781 Al 15-12-1988
EP 0294609 A2 14-12-1988

Formm PCT/ISA/210 (patent family annex) (April 2005)




	Bibliography
	Claims
	Drawings
	Description
	Abstract
	Search-Report

