I*I Innovation, Sciences et Innovation, Science and CA 2964329 C 2023/03/14

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 964 329
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépo6t PCT/PCT Filing Date: 2015/10/12 (51) ClInt./Int.Cl. BO2C 17/18(2006.01),
(87) Date publication PCT/PCT Publication Date: 2016/04/21 B02C 17/22(2006.01)
" . (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2023/03/14 LAUERMAA, KARI. FI
(85) Entrée phase nationale/National Entry: 2017/04/11 e
(73) Propriétaire/Owner:
(86) N° demande PCT/PCT Application No.: FI 2015/050685 OUTOTEC (FINLAND) OY, FI
(87) N° publication PCT/PCT Publication No.: 2016/059294 (74) Agent: NORTON ROSE FULBRIGHT CANADA
(30) Priorité/Priority: 2014/10/14 (FI20145901) LLP/SEN.CRL, SRL.

(54) Titre : BARRE DE LEVAGE, PROCEDE DE FABRICATION D'UNE BARRE DE LEVAGE, PROCEDE
D'ASSEMBLAGE D'UNE BARRE DE LEVAGE ET BROYEUR

(54) Title: LIFTER BAR, METHOD FOR MAKING A LIFTER BAR, METHOD FOR ASSEMBLING A LIFTER BAR AND A
GRINDING MILL

1
. 1a,1c
N
|
\
10b [
1a,1c——~_
10
S b S
,,,,, 1a,1
10a | >
et \\

(57) Abrégé/Abstract:

This relates a lifter bar (1),method for making a lifter bar (1), a method for assembling a lifter bar and a grinding mill (3) for ore
grinding. The lifter bar (1) comprises a lifter bar body (10) having an outer surface conforming the outer surface (1a) of the lifter bar
(1), and a fixing element (11) for connecting the lifter bar (1) to the shell (2) of the grinding mill (3). The lifter bar body (10) further
comprises a first portion (10a) and a second portion (10b) forming a continuous lifter bar body (10). The fixing element is
embedded to the first portion (10a) such that it forms part of the fixing surface(1b) of the lifter bar (1). The second portion (10b) is
made of polyurethane and forming 35 -85 % of the volume of the lifter bar (1).

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



wo 2016/059294 A1 |1 I} NN OO0 OO A

(43) International Publication Date

CA 02964329 2017-04-11

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/059294 A1

21 April 2016 (21.04.2016) WIRPOIPCT

(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
B02C 17/18 (2006.01) B02C 17/22 (2006.01) kind of national protection available): AE, AG, AL, AM,
. o AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
PCT/FL2015/050685 DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
12 October 2015 (12.10.2015) KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
. MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data: . L

20145901 14 October 2014 (14.10.2014) FI (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: OUTOTEC (FINLAND) OY [FIFI]; GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
Rauhalanpuisto 9, FI-02230 Espoo (FI). TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
, N . TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
72 };X::;;’L (IlgﬁpERMAA’ Kari; Tuomaantie 5, F1-40520 DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
(74) Agent: KOLSTER OY AB; (Iso Roobertinkatu 23), SM, TR), OAPI (BF, BI, CF, CG, CIL, CM, GA, GN, GQ,

P.O.Box 148, FI-00121 Helsinki (FI).

GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: LIFTER BAR, METHOD FOR MAKING A LIFTER BAR, METHOD FOR ASSEMBLING A LIFTER BAR AND A
GRINDING MILL

e S o]

~.-1a,1c

11- 1a,1b

Fig.3

(57) Abstract: This relates a lifter bar (1),method for making
a lifter bar (1), a method for assembling a lifter bar and a
grinding mill (3) for ore grinding. The lifter bar (1) com-
prises a lifter bar body (10) having an outer surface conform-
ing the outer surface (la) of the lifter bar (1), and a fixing
element (11) for connecting the lifter bar (1) to the shell (2)
of the grinding mill (3). The lifter bar body (10) further com-
prises a first portion (10a) and a second portion (10b) form-
ing a continuous litter bar body (10). The fixing element is
embedded to the first portion (10a) such that it forms part of
the fixing surface(1b) of the litter bar (1). The second portion
(10b) is made of polyurethane and forming 35 —85 % of the
volume of the lifter bar (1).
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LIFTER BAR, METHOD FOR MAKING A LIFTER BAR, METHOD FOR
ASSEMBLING A LIFTER BAR AND A GRINDING MILL

FIELD OF THE TECHNOLOGY

The invention relates to a lifter bar, method of fabrication thereof,
method of assembly thereof and grinding mills comprising lifter bars, and more
particularly to a lifter bar mountable to a shell of a grinding mill for ore grinding.

BACKGROUND

Grinding mills are used for processing hard solid material such that
large solid material is grinded into smaller pieces. The lifter bars’ function is to
assist in lifting the solid material that is being processed in the drum as it
rotates.

BRIEF DESCRIPTION

The solid material is grinded in a drum shaped shell mounted for
rotation about its central axis in the grinding mill. The axis of the rotatable shell
is generally horizontally arranged or slightly inclined towards one end in the
grinding mill. The interior of the shell forms a treatment chamber and has a
cylindrical wall. The inner surface of the chamber is plated with shell plates for
protecting the shell because the material to be processed is fed to the
treatment chamber and grinding it causes wear in the chamber. The interior
wall of the shell is equipped with lifter bars for lifting the material inside the
shell along the rotation so that as the shell rotates the lifter bars lift up the solid
material along the inside wall of the shell to a point where gravity causes the
solid material to fall down inside the shell and by falling down the solid material
is crushed. A line of lifter bars extend from one end of the drum to another and
they are arranged in a short spacing adjacently along the cylindrical wall of the
shell such that there are shell plates arranged between adjacent lifter bars. As
compared to the shell plates the lifter bars protrude more from the shell wall
than the shell plates.

The lifter bar has a volume which is 30 — 200 litres, advantageously
50-100 litres. The lifter bar has an outer surface comprising a fixing surface to
be arranged against the shell and a wear surface facing toward interior of the
grinding mill. The lifter bar comprises a lifter bar body having an outer surface
conforming the outer surface of the lifter bar and a fixing element for
connecting the lifter bar to the shell of the grinding mill. The fixing element is a
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mechanical fixing element, for example a lifter channel or holes in the lifter bar
such that bolts can be arranged through the holes and through the shell of the
grinding mill to fasten the lifter bar to the shell.

The lifter bar body comprises a first portion and a second portion
forming a continuous lifter bar body, said first portion comprises the fixing
element for connecting the lifter bar to the shell. The fixing element is
embedded to the first portion such that it forms part of the fixing surface of the
lifter bar. The fixing surface is to be arranged against the shell and the lifter bar
is to be secured to the shell through the fixing element in the lifter bar when
installed. An example of the fixing element for connecting the lifter bar to the
shell is a lifter channel which is connected to the first portion of the lifter bar
body and embedded therein such that it forms part of the fixing surface of the
lifter bar body. The lifter bars are mechanically fastened to the inner surface of
the shell with fastening means such as a bolt connection through the fixing
element which is for example a lifter channel. When the lifter bar is installed to
the shell of the grinding mill the fixing surface of the lifter bar body is faced
against the inner surface of the shell of the grinding mill. The fixing element is
typically made of metal and for example of aluminium, but it could be made of
any other metal as well, for example steel. The second portion of the lifter bar
body is made of polyurethane and forms 35 — 85 % of the volume of the lifter
bar.

The polyurethane in the context of this application means
polyurethane material that may comprise additives, such as metal particles,
ceramics or carbide. The polyurethane material comprises at least 50% and
preferably at least 80% pure polyurethane the rest being additives and
possible impurities.

The first portion of the lifter bar body may be made of rubber.
Alternatively the first portion of the lifter bar body may be made of other
polyurethane than the polyurethane in the second portion of the lifter bar body.

The first portion of the lifter bar body may be recycled.

The polyurethane in the second portion of the lifter bar body may
be more wear resistant than the polyurethane in the first portion of the lifter bar
body. The polyurethane in the second portion and the polyurethane in the first
portion may have a difference in wear resistance which is at least 10 %, such
that the polyurethane in the second portion is more wear resistant than the
polyurethane in the first portion.
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In the method for making the lifter bar as describe earlier, the
method comprises the steps of providing a mould for moulding the lifter bar,
adding polyurethane into the mould for forming the second portion of the lifter
bar body, which the polyurethane is in such a state that it is arranged to react
in the mould an form a connection with a material of the first portion of the lifter
bar body and adding other material than the polyurethane of the second
portion into the mould for forming the first portion of the lifter bar body. The
material of the first portion is in such a state that it is arranged to react in the
mould such that the polyurethane in the second portion and the material in the
first portion form a connection with each other for forming a continuous lifter
bar body.

In one embodiment the method for making the lifter bar may further
comprise providing a reinforced wearing plate comprising a wearing surface
and an attachment structure for mechanically engaging with the second portion
of the lifter bar body. The method may also comprise arranging the reinforced
wearing plate in the mould such that the wearing surface forms at least part of
the outer surface of the moulded lifter bar.

In one embodiment the method for making the lifter bar further
comprises a step of providing a mould comprises providing a mould made of
sheet metal having a thickness of less than 10mm, preferably less than 5mm
and most preferably 0.2-2mm.

In the method for assembling the lifter bar as described earlier to a
shell of a grinding mill, the method comprises the steps of attaching the lifter
bar to the shell of the grinding mill by arranging the fixing element against the
shell and fastening the lifter bar to the shell with fastening means through the
fixing element.

A grinding mill comprising multiple lifter bars as described earlier are
arranged to a shell of the grinding mill. The lifter bar is used in grinding mills for
ore grinding which the grinding mill’s grinding energy per ton of ore is 1 -30
kWh/t and preferably 3-20 kWh/t. The diameter of the grinding mill is 1 — 15 m,
and most typically 1.5 — 10 m. The length of the grinding mill in horizontal
direction is between 1 and 15 meter, and most typically from 2 to 8 m.
Thickness of the shell of the grinding mill is 0.5 — 10 cm.This kind of grinding
mill is shown in figures 1 and 2. Grinding mills can be for example SAG mills,
AG mills, Ball mills, rod mills, scrubbers or regrinds.

In one embodiment the grinding mill may be arranged to grind input
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material of which at least 80% has particle size between 0.1-300mm,
preferably 1-250mm and most preferably 80-220mm to grinded output material
of which 80% has particle size between 0.02-3mm, preferably 0.05-2.5mm and
most preferably 0.2-2mm.

The grinding mill may further comprise shell plates arranged
between adjacent lifter bars.

In one embodiment a lifter bar is provided having a lifter bar body
which comprises 35 — 85 % polyurethane of the volume of the lifter bar.

In one embodiment the second portion of the lifter bar comprises
polyurethane 40 — 80 % of the volume of the lifter bar.

Lifter bars can be made with moulds made of sheet metal having a
thickness of less than 10mm, preferably less than 5mm and most preferably
0.2-2mm.

Effect of a lifter bar comprising 35 — 85% polyurethane from the total
volume of the lifter bar is that there is low energy consumption when
manufacturing lifter bars and moulds which are used for manufacturing the
lifter bars are lighter. Effect of that the second portion of lifter bar which is PU,
covers 35 — 85% from the total volume of the lifter bar, is that there is low
energy consumption when manufacturing lifter bars which fit well between the
shell plates, and moulds which are used for manufacturing the lifter bars are
lighter.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the lifter bar will be described in greater detail by
means of preferred embodiments with reference to the attached drawings, in
which

Figure 1 shows a grinding mill;

Figure 2 shows a cross section of the grinding mill in figure 1;

Figure 3 shows a lifter bar; and

Figure 4 shows an embodiment according to a lifter bar shown in
figure 3.

DETAILED DESCRIPTION

Figure 1 shows, as already described earlier, that the solid material
is grinded in a drum shaped shell 2 mounted for rotation about its central axis
in the grinding mill 3. The axis of the rotatable shell 2 is generally horizontally
arranged or slightly inclined towards one end in the grinding mill 3. The interior
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of the shell 2 forms a treatment chamber and has a cylindrical wall. The inner
surface of the chamber is plated with shell plates for protecting the shell 2
because the material to be processed is fed to the treatment chamber and
grinding it causes wear in the chamber. The interior wall of the shell 2 is
equipped with lifter bars 1 for lifting the material inside the shell 2 along the
rotation so that as the shell 2 rotates the lifter bars 1 lift up the solid material
along the inside wall of the shell 2 to a point where gravity causes the solid
material to fall down inside the shell 2 and by falling down the solid material is
crushed. A line of lifter 1 bars extend from one end of the drum to another and
they are arranged in a short spacing adjacently along the cylindrical wall of the
shell 2 such that there are shell plates arranged between adjacent lifter bars 1.
As compared to the shell plates the lifter bars 1 protrude more from the shell 2
wall than the shell plates.

In other words figure 1 shows a longitudinal cross-section of a
horizontal grinding mill 3 having an inner shell 2 comprising a cylindrical wall
which the shell 2 comprises lifter bars 1 mounted to the cylindrical wall of the
shell 2. The grinding mill 3 rotates about its central axis x in a predetermined
direction. The axis of the shell 2 is horizontally disposed or slightly inclined
toward the other end of the shell 2. The surface of the inner shell 2 is plated
with a lining such as shell plates, wear plates or similar elements for protecting
the drum against wear caused by grinding. The lining is attached between the
lifter bars 1 such that the lifter bars 1 and the lining together protect the surface
of the inner shell 2 of the grinding mill 3.

Figure 2 shows a cross-section of the grinding mill 3 shown in
Figure 1 taken along line A-A. The grinding mill 3 rotates in a predetermined
direction around its axis indicated by x. The lifter bars 1 are arranged such that
they are mounted to the shell 2 of the grinding mill 3 extending in the
longitudinal direction of the horizontally arranged grinding mill. The lifter bar 1
comprises a mechanical fixing element, such as channel, a profile or an insert
element in the bottom of the lifter bar 1 for mechanically fixing the lifter bar 1 to
the shell 2. The lifter bar 1 is secured to the shell 2 of the grinding mill 3 with
fasteners such as bolts extending from the shell 2 of the grinding mill 3 to the
channel, the profile or the insert element in the bottom of the lifter bar 1
securing the lifter bar 1 to the interior wall of the grinding mill 3.

Figure 3 shows one example of a lifter bar 1 as a cross-sectional
view. The lifter bar 1 has an outer surface 1a comprising a fixing surface 1b to

Date Regue/Date Received 2022-03-01



10

15

20

25

30

35

be arranged against the shell 2 and a wear surface 1c facing toward interior of
the grinding mill 3. Part of the wear surface 1c is faced against shell plates
arranged next to the lifter bars 1. The lifter bar 1 comprises a lifter bar body 10
and a fixing element 11 for connecting the lifter bar 1 to the shell 2 of the
grinding mill 3 (the shell and the grinding mill are not shown in the figure). The
lifter bar body 10 further has an outer surface conforming to the outer surface
1a of the lifter bar 1. The lifter bar body 10 further comprises a first portion 10a
and a second portion 10b such that the first portion 10a and the second portion
10b form a continuous lifter bar body 10. The first portion 10a comprises the
fixing element 11 for connecting the lifter bar 10 to the shell 2. The fixing
element 11 is embedded to the first portion 10a such that it forms part of the
fixing surface 1b of the lifter bar 1.

The fixing element 11 may be a lifter channel connected and
embedded to the lifter bar body 10 in the first portion 10a such that the lifter
channel forms part of the fixing surface 1b of the lifter bar 1. Through the lifter
channel 11 the lifter bar 1 can be mounted to the inner surface of the shell 2 of
the grinding mill 3 together with fastening means.

The lifter bar 1 has length of 0.2 — 3 m and advantageously 0.5 —
1.5 m, width of 1 is 50 — 350 mm and advantageously 100 — 200 mm and
height of 100 — 500 mm, advantageously 120 — 300 mm. The volume of the
lifter bar 1 is 30 — 200 litres, preferably 50-100 litres, most preferably 60-90
litres. The second portion of lifter bar which is PU, covers 35 — 85% from the
total volume of the lifter bar. Dimensions in the lifter bar 1 are such that the
length defines the reach of the lifter bar 1 when installed to the grinding mill
and extending in the longitudinal direction of the horizontally arranged grinding
mill, the width defines the reach of the installed lifter bar 1 along the periphery
of the shell of the grinding mill and the height defines the reach of the lifter bar
1 from the mounting surface of the lifter bar 1 to the opposing end of the lifter
bar 1.

In an embodiment of the lifter bar shown in figure 4 the lifter bar
further comprises a reinforced wearing plate 12 attached to the lifter bar body
10 in the area of the second portion 10b such that the wearing plate 12 forms
part of the outer surface 1a of the lifter bar 1. The reinforced wearing plate 12
comprises a wearing surface 13 for forming part of the outer surface 1a of the
lifter bar 1 and an attachment structure 14 provided to the reinforced wearing
plate 12 for attaching the reinforced wearing plate 12 to the second portion 10b
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of the lifter bar body 10. The wearing surface 13 is formed as a flat plate-like
structure and the attachment structure is a protrusion from the plate-like
wearing surface 13. The wearing surface 13 has an outer surface 13a and an
inner surface 13b. The outer surface 13a of the wearing surface 13 forms part
of the outer surface of the lifter bar 1 together with the outer surface of the lifter
bar body 10. The attachment structure 14 is attached to the inner surface 13b
of the wearing surface 13 and protrudes from the inner surface 13b of the
wearing surface 13 into the lifter bar body 10. The length of the attachment
structure 14 is at least 1/3 of the width of the lifter bar 1 and said attachment
structure is arranged to protrude into the lifter bar body 10 forming a tight
connection with the lifter bar body.

In one embodiment the lifter bar 1 comprises a reinforced wearing
plate 12 attached to the lifter bar body 10 in the second portion 10b. The
reinforced wearing plate 12 comprises metal, said reinforced wearing plate 12
further comprises a wearing surface 13 for forming a part of the outer surface
of the lifter bar 1 in a distal end of the second portion 10b or in the vicinity of
the second portion 10b. An attachment structure 14 is provided to the
reinforced wearing plate 12 for attaching the reinforced wearing plate 12 to the
lifter bar body 10, said attachment structure 14 protruding into the second
portion 10b of the lifter bar body 10 for forming a connection with polyurethane.

The attachment structure 14 engages mechanically with the lifter
bar body 10 and therefore a preferable shape of the attachment structure 14 is
annular or round arch like a clamp or a fixing ring comprising a hole 15
arranged to extend through the attachment structure 14. The through hole 15
in the attachment structure 14 is arranged in a direction same as the
longitudinal direction of the lifter bar 1 when the reinforced wearing plate is
connected to the lifter bar body 10 for achieving more durable connection with
the lifter bar body 10. The attachment structure 14 has a width in the direction
of the through hole 0.3 — 5 cm. In other words the attachment structure is
made of a material having thickness of 0.3 — 5 cm. A plurality of attachment
structures 14 are associated with the wearing surface 13 such that the
attachment structures 14 are distributed along the length of the wearing
surface 13. Both the wearing surface 13 and the attachment structure 14 are
made of metal but they may be made of different metal. The wearing surface
13 is preferably made of weldable wear-resistant metal.

In one embodiment the attachment structure 14 is arranged to
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protrude inside the lifter bar body 10 such that the attachment structure 14 is
throughout embedded in the lifter bar body 10.
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
5 invention and its embodiments are not limited to the examples described
above but may vary within the scope of the claims.
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Claims

1. A lifter bar mountable to a shell of a grinding mill for ore grinding,
said lifter bar having a volume, said lifter bar further having an outer surface com-
prising a fixing surface to be arranged against the shell and a wear surface facing
toward interior of the grinding mill, the lifter bar comprises

a lifter bar body having an outer surface conforming the outer surface
of the lifter bar, and

a fixing element for connecting the lifter bar to the shell of the grinding
mill,

the lifter bar body further comprising a first portion and a second por-
tion forming a continuous lifter bar body,

the fixing element is embedded to the first portion such that it forms
part of the fixing surface of the lifter bar, said first portion of the lifter bar body is
made of rubber,

the second portion is made of polyurethane and forming 35 - 85 % of
the volume of the lifter bar .

2. The lifter bar accordingtoclaim1l,characterized inthatthe
first portion of the lifter bar body is recycled.

3. The lifter bar according to any one of claims 1to 2Z,character-
iz ed inthatthe second portion comprises polyurethane 40 - 80 % of the volume
of the lifter bar.

4. The lifter bar according to any one of claims 1to 3,character-
iz ed inthatthe lifter bar further comprises a reinforced wearing plate attached
to the lifter bar body in the second portion, the reinforced wearing plate comprises
metal, said reinforced wearing plate further comprises a wearing surface for form-
ing a part of the outer surface of the lifter bar in a distal end of the second portion
or in the vicinity of the second portion; and an attachment structure provided to
the reinforced wearing plate for attaching the reinforced wearing plate to the lifter
bar body, said attachment structure protruding into the second portion of the lifter
bar body for forming a connection with polyurethane.

5. The lifter bar according to any one of claims 1to4,character-
iz ed inthatthe fixing element is a mechanical fixing element.

6. The lifter bar according to any one of claims 1to 5,character-
iz ed inthatthe fixing element is a lifter channel.

7. A method for making a lifter bar according to claim 1, the method
comprising the steps of:

Date Regue/Date Received 2022-03-01



10

providing a mould for moulding the lifter bar;

adding polyurethane into the mould for forming the second portion of
the lifter bar body, the polyurethane is in such a state that it is arranged to react in
the mould an form a connection with a material of the first portion of the lifter bar
body; and

adding rubber into the mould for forming the first portion of the lifter
bar body, the rubber is in such a state that it is arranged to react in the mould such
that the polyurethane in the second portion and the rubber in the first portion form
a connection with each other for forming a continuous lifter bar body.

8. The method according to claim7, characterized in thatthe
method further comprises the steps of:

providing a reinforced wearing plate comprising a wearing surface and
an attachment structure for mechanically engaging with the second portion of the
lifter bar body; and

arranging the reinforced wearing plate in the mould such that the wear-
ing surface forms at least part of the outer surface of the moulded lifter bar.

9. The method according to claim7or8,characterized inthat
the step of providing a mould comprises providing a mould made of sheet metal
having a thickness of less than 10mm.

10. The method according to claim 9, characterized in that the thickness
is of less than 5mm.

11. The method according to claim 10, characterized in that the thick-
ness is of between 0.2 and 2Zmm

12. A method for assembling a lifter bar according to claim 1 to a shell
of a grinding mill, the method comprising the steps of:

attaching the lifter bar to the shell of the grinding mill by arranging the
fixing element against the shell; and

fastening the lifter bar to the shell with fastening means through the
fixing element.

13. A grinding mill comprising multiple lifter bars arranged to a shell of
the grinding mill, said lifter bars are according to claim 1.

14. The grinding mill according to claim 13, characterized in
that the grinding energy per ton of ore of the grinding mill is between 1 and 30
kWh/t.

15. The grinding mill according to claim 14, characterized in
that the grinding energy per ton of ore of the grinding mill is between 3 and 20
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kWh/t.

16. The grinding mill according to any one of claims 13 to 15,char -
acterized inthatthe grinding mill has a diameter of between 1 and 15 m.

17. The grinding mill according to claim 16,characterized in
that the diameter is between 1.5 and 10 m.

18. The grinding mill according to any one of claims 13to 17,char -
acterized inthatthe grinding mill has a length of between 1 and 15 mina
horizontal direction.

19. The grinding mill according to claim 18, characterized in
that the length is between 2 and 8 m in the horizontal direction.

20. The grinding mill according to any one of claims 13 to 19,char -
acterized inthatthe shell of the grinding mill has a thickness of between 0.5
and 10 cm.

21. The grinding mill according to any one of claims 13 to 20,char -
acterized in that said grinding mill is arranged to grind input material of
which at least 80% has particle size between 0.1 and 300mm to grinded output
material of which 80% has particle size between 0.02 and 3mm.

22. The grinding mill according to claim 21, characterized in
that said grinding mill is arranged to grind the input material of which atleast80%
has particle size between 1 and 250mm to the grinded output material of which
80% has particle size between 0.05 and 2.5mm.

23. The grinding mill according to claim 22, characterized in
that said grinding mill is arranged to grind the input material of which atleast 80%
has particle size between 80 and 220mm to the grinded output material of which
80% has particle size between 0.2 and 2mm.

24. The grinding mill according to any one of claims 13 to 23,char -
acterized inthat the grinding mill further comprises shell plates arranged
between adjacent lifter bars.
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