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Description

Field of the invention

[0001] The present invention relates to a wear and
tear resistant lining for grinding mills, and to a method
for assembling and installing it.

State of the art

[0002] The already known ceramic linings for grinding
mills consist of ceramic tiles which are directly applied
to the inner surface of the grinding chamber of the mill,
hereinafter called "drum", in order to protect the wall of
the drum from the wear and tear, due to the grinding
action, to lengthen the life of the mill and to prevent pol-
lution of the ground material.
[0003] These linings further comprise longitudinally
extending bars, which are also called "lifters", which im-
prove the grinding action inside the mill and are obvi-
ously also subjected to wear and tear or damages.
[0004] Once consumed or damaged, the ceramic lin-
ing and/or the lifters have to be removed and replaced
by a new lining.
[0005] At present, the replacement of a ceramic lining
is a very expensive and time consuming operation,
which obliges to stop the mill production for several
days. In fact the mill must be completely unloaded, the
old lining must be totally removed using pneumatic ham-
mers and the inner drum surface must be blast cleaned
before applying the new lining.
[0006] It is therefore evident the need to make avail-
able a ceramic lining for grinding mill easier to repair or
substitute in case of damage or wear and tear.

Summary of the invention

[0007] The present invention refers to a lining for
grinding mills formed by a plurality of modules consisting
of a metal support to which are fixed the ceramic tiles,
said modules being kept adherent to said internal sur-
face of the mill drum by lifters fixed to the drum by ap-
propriate fixing means.

List of the drawings

[0008]

Figure 1 shows the cross-section of the mill drum
with the lining modules and the lifters;
Figure 2 shows the planar projection of the internal
surface of the mill drum in a particular embodiment
of the invention (see below);
Figure 3 shows in particular the cross section of a
lining module;
Figure 4 shows a particular realisation of the fixing
of the tiles to the metal support;
Figure 5 show in particular the engagement be-

tween lifter and the modules once mounted inside
the mill drum
Figure 6 shows a particular embodiment of the
means for fixing the lifters.

Detailed description of the invention

[0009] The present invention allows to overcome the
above said problems thanks to an easily removable ce-
ramic lining wherein the ceramic lining is constituted of
modules as above described.
[0010] The ceramic lining according to the invention
overcomes the drawbacks of the already known ceramic
mill linings, providing an effective ceramic mill lining
which can be easily substituted, totally or partially, when
necessary.
[0011] Moreover the invention refers to a module of
ceramic lining as above described and to a method to
replace a ceramic mill lining with a minimum loss of time.
[0012] According to the invention a module 10 con-
sists of a metal support 11 and ceramic tiles 13 which
are applied to and completely cover one surface of the
metal support 11 leaving the two lateral free margins 14
(see Fig. 3).
[0013] The metal support 11 is normally a metal plate,
preferably shaped in order to match the inner surface of
the mill drum 12.
[0014] The lifters 15 consist of bars of ceramic, gum,
resin or other suitable material capable to fit in the space
formed by the free margins 14 of two adjacent modules
and protruding above the tiles of said adjacent modules;
they are provided with suitable fixing means in order to
be fixed to the mill drum in an easily removable manner.
In view of their mutual disposition the fixing of the lifter
to the mill drum automatically implies that also the mod-
ule will be kept fixed to the internal surface of the mill
drum.
[0015] According to a particular embodiment of the in-
vention the lifter can preferably be oriented to form, on
the inner surface of the mill drum, an appropriate angle
with the axis of the drum, i.e. forming a coil portion (see
Figure 2). When the above said embodiment is applied,
the lifters, besides improving the grinding action as
above said, also "classify" the grinding elements possi-
bly used for grinding (as for example the balls used in
ball mills) distributing them along the longitudinal axis
of the drum in relation with their dimensions and weight.
Figure 2 shows also the opening 29 allowing entry to the
mill drum for the necessary reparations.
[0016] In a preferred embodiment of the invention the
tiles 13 are fixed to the metal support 11 by a film of glue.
Alternatively, the inner surface of the metal support 11
is provided of "T" shaped emerging section 16 to which
the tiles 13 can be anchored by accordingly shaped cav-
ities 17 which can also, if preferred, be filled with glue
(see Fig. 4).
[0017] The described embodiment allows, once one
or more tiles are to be substituted, to replace them with-
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out the need of disassembling the whole lining from the
mill drum. In fact it will be sufficient to remove the lifters
corresponding to the modules containing the damaged
tiles and these will be easily removed and substituted.
[0018] Lifter fixing means according to a particular
embodiment of the invention consist of a generally "U"
shaped metal structure 18 (see Figure 6). The "U" struc-
ture 18 is provided with a first portion 19 able to hold the
lifter bar and with a second portion 20 able to be fixed
to the mill drum.
[0019] In a preferred embodiment of the invention
said "U" shaped first portion 19 consists of a metal con-
vex section into which the ceramic body of the lifter bar
can be blocked possibly by the aid of suitable glue and/
or resin.
[0020] In this embodiment, the anchoring between the
ceramic body and the metal structure of the lifter is pref-
erably ensured by lateral cavities 21 present in the ce-
ramic body which can house the wall of the first portion
19 and are possibly filled by a suitable glue and/or resin.
Advantageously, dangerous sharp angles and corre-
sponding high local stresses in the ceramic body of the
lifter are avoided by an appropriate shaping (for exam-
ple rounded) of the cavities 21.
[0021] In a further preferred embodiment, said sec-
ond portion 20 of the metal structure of the lifter consists
of a "U" shaped metal section fixed to the external sur-
face of the first portion 19 on the sides 22 and forming
with the bottom of the latter a free gap 23.
[0022] Inside this gap 23 can be housed the head of
bolts 24 passing through corresponding rail 25 present
in the bottom surface of the second portion 20 and then
through the space left in between the two metal support
of two adjacent modules and through further holes 26
present in the mill drum 12. The lifter is finally fixed to
the drum with nuts 27. Moreover the bottom of the first
portion 19 is welded to the bottom of the second portion
20 at the points 28
[0023] According to the method of the invention, a first
lifter 15 is fixed to the mill drum 12 and subsequently a
first longitudinal row of modules 10 is placed all along
the length of the lifter, so that its side free margin 14 is
comprised between the inner surface of the drum and
the bottom surface of the lifter metal structure 18.
[0024] Thereafter it is sufficient to tighten the fixing
bolts 24 of the lifter by suitable nuts 27 operated on the
outside of the mill drum.
[0025] The same operations are repeated until the
whole internal surface of the drum is covered by mod-
ules.
[0026] Preferably the lifter and the tiles disposed
along the free margin 14 are mutually so shaped in order
to allow an easy positioning of the lifter by sliding in the
channel formed by the free spaces 14.

Claims

1. Lining for grinding mills consisting of a plurality of
lining modules and lifters fixed in a removable way
to the mill drum by appropriate fixing means.

2. Lining for grinding mills according to Claim 1 where-
in the modules (10) consist of a metal support (11)
to which are fixed ceramic tiles (13), in such a way
that they cover one surface of said metal support
(11) leaving two lateral free margins (14), and the
lifters (15) are bars of ceramic, gum, resin or other
suitable material provided with appropriate fixing
means.

3. Lining for grinding mills according to Claim 2 where-
in the metal support (11) is a metal plate and the
ceramic tiles (13) are fixed to it by a film of glue.

4. Lining for grinding mills according to Claim 3 where-
in the metal support (11) is provided of a "T" shaped
emerging section (16) able to anchor the tiles (13)
through accordingly shaped cavities (17), possibly
filled with glue.

5. Lining for grinding mills according to Claim 2 where-
in the fixing means of the lifters (15) are a "U"
shaped metal structure (18) provided with a first
portion (19) able to hold the lifter bar and a second
portion 20 able to be fixed to the mill drum.

6. Lining for grinding mills according to Claim 5 where-
in the first portion (19) consists of a metal convex
section in to which the ceramic body of the lifter bar
can be blocked possibly by the aid of suitable glue
and/or resin.

7. Lining for grinding mills according to Claim 6 where-
in the ceramic body of the lifter present lateral
rounded cavity (21) capable of housing the wall of
the first portion (19), possibly filled with suitable glue
and/or resin.

8. Lining for grinding mills according to Claim 5 where-
in the second portion (20) consists of a "U" shaped
metal section fixed to the external surface of the first
portion (19) on the sides (22) and forms with the
bottom of the latter a free gap (23).

9. Lining for grinding mills according to Claim 8 where-
in in the gap (23) are housed the head of a bolts
(24) passing through a corresponding rail (25),
present in the bottom surface of the second portion
(20), and then through the space left in between the
two metal support of two adjacent modules and fi-
nally through a further hole (26) present in the mill
drum (12).
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10. Lining for grinding mills according to claims 1 - 9
wherein the lifter is oriented to form, on the inner
surface of the mill drum, an appropriate angle with
the axis of the drum, i.e. forming a coil portion.

11. Lining for grinding mills according to Claims 1 - 10
wherein the grinding mill is a ball mill.

12. Method for installing a lining for grinding mills ac-
cording to Claim 1 wherein a first lifter (15) is fixed
to the mill drum (12) and subsequently a first longi-
tudinal row of modules (10) is placed all along the
length of the lifter, so that its side free margin (14)
is comprised between the inner surface of the drum
and the bottom surface of the lifter metal structure
(18), thereafter the fixing bolts (24) of the lifter are
tightened by suitable nuts (26) operated on the out-
side of the mill drum and the operations are repeat-
ed until the whole internal surface of the drum is
covered by modules.

13. Module of lining for grinding mills 10 consisting of a
metal support (11) to which are fixed ceramic tiles
(13), in such a way that they cover one surface of
said metal support (11) leaving two lateral free mar-
gins (14).

14. Lifters for grinding mills lining (15) consisting of bars
of ceramic, gum, resin or other suitable material
provided with appropriate fixing means.

15. Lifters according to Claim 14 wherein said fixing
means are as claimed in Claims 5 - 9.

16. Grinding mill provided with a lining according to
Claims 1 - 10.
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