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An abrasion wear resistant plate mountable to a rotor of a vertical shaft impact crusher comprises a metallic main body, at least four
non-metallic tiles arranged on an upper surface of the main body to form a portion of a contact face to be facing an internal space
of the rotor, the tile having an abrasion wear resistance greater than that of the main body, each one of the tiles has at least three
edges each matching with and positioned against an edge of a neighbouring tile.
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Abrégé:

Une plaque résistant a I'usure par abrasion pouvant étre montée sur un rotor d'un broyeur a
percussion a arbre vertical comprend un corps principal métallique, au moins quatre carreaux non
métalliques disposés sur une surface supérieure du corps principal pour former une partie d'une face
de contact devant étre tournée vers un espace interne du rotor, le carreau ayant une résistance a
I'usure par abrasion supérieure a celle du corps principal, chacun des carreaux ayant au moins trois
bords correspondant chacun a un bord d'un carreau voisin et étant positionné contre celui-ci.

Abstract:

An abrasion wear resistant plate mountable to a rotor of a vertical shaft impact crusher comprises a
metallic main body, at least four non-metallic tiles arranged on an upper surface of the main body to
form a portion of a contact face to be facing an internal space of the rotor, the tile having an abrasion
wear resistance greater than that of the main body, each one of the tiles has at least three edges each
matching with and positioned against an edge of a neighbouring tile.
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Abrasion Resistant Wear Part For VSI Crusher Rotor

Field of invention

The present invention relates to an abrasion wear resistant plate mountable to protect a

rotor within a vertical shaft impact crusher from material fed into the rotor.

Background art

Vertical shaft impact (VSI) crushers find widespread use for crushing a variety of hard and
abrasive materials, such as rock, ore, demolished constructional materials, industrial
minerals and the like. Typically, a VSI crusher comprises a housing that accommodates a
horizontally aligned rotor mounted at a generally vertically extending main shaft. The rotor
is provided with a top aperture through which material to be crushed is fed under gravity
from an elevated position. The centrifugal forces of the spinning rotor eject the material
against a wall of compacted feed material or specifically a plurality of anvils or retained
material such that on impact with the anvils and/or the retained material the feed material

is crushed to a desired size.
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The rotor commonly comprises a horizontal upper disc and a horizontal lower disc. The
upper and lower discs are connected and separated axially by a plurality of upstanding
rotor wall sections. The top aperture is formed within the upper disc such that the material
flows downwardly towards the lower disc between the wall sections and is then ejected at

high speed towards the anvils.

As will be appreciated, due to the abrasive nature of the crushable material, the distributor
plate and the surrounding wear plates (that sit radially outside distributor plate and are
mounted to both the upper and lower rotor discs) are subject to substantial abrasive wear
which significantly reduces their operational lifetime and increases the frequency of
servicing intervals, Accordingly, it is a general objective to maximise the operational
lifetime of the plates. US 2003/0213861; US 2004/0251358; WO 2008/087247, WO
2004/020101 and WO 2015/074831 describe wear plates having embedded tungsten
carbide inserts exposed at the wear or contact face of the plate. However, conventional
plates due to the choice of material of the component parts tend to be thick and heavy
which introduces several significant disadvantages. In particular, the upper wear plates are
worn by crushable material not under the influence of gravity, but the centrifugal force and
spurting movement of material within the rotor. Accordingly, what is required is a wear

plate mountable at a VSI crusher rotor that addresses the above problems.

Summary of the Invention

It is an objective of the present invention to provide a vertical shaft impact (VSI) crusher
wear plate configured to be resistant to the operational abrasive wear due to contact with a
flow of crushable material through the crusher rotor. It is a further specific objective to
maximise the operational lifetime of the wear plate and to minimise, as far as possible, the
frequency of maintenance service intervals that would otherwise disrupt the normal
operation of the crusher. It is a further specific objective to provide a wear plate that may
be conveniently handled during servicing procedures and that may be readily attached and
dismounted at the rotor. It is a further specific objective to provide a wear plate with tiles

free of metallic component to alleviate metal contamination to the crushable material.
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The objectives are achieved, in part, by a selection of constituent materials of the
component parts of the plate that provide a compact (thin) and lightweight construction
without compromising abrasion wear resistance and the plate operational lifetime. In
particular, the wear resistant plate comprises a main body formed from a metallic material
and at least four non-metallic insert or tile mounted at the main body to optimise wear
resistance and minimise the weight and thickness of the tile. In particular, the non-metallic
component is preferably formed from a ceramic that offers high wear resistance for
example relative to carbide and has a weight that is less than tungsten carbide. Providing a
plate with a component that offers a higher abrasion wear resistance than tungsten carbide
provides a plate assembly of reduced thickness without compromising the plate service
lifetime. The relatively thinner component parts of the plate are advantageous to adapt the
plate to be suitable for a mechanism of attachment to the rotor that offers further
advantages regarding ease of attachment and dismounting at the rotor and to optimise the

available free volume within the rotor.

According to a first aspect of the present invention there is provided an abrasion wear
resistant plate mountable to protect a rotor within a vertical shaft impact crusher from
material fed into the rotor comprising: a metallic main body; at least four non-metallic tiles
arranged on an upper surface of the main body to form a portion of a contact face to be
facing the internal space of the rotor, the tile having an abrasion wear resistance greater
than that of the main body; wherein each one of the tiles has at least three edges each

matching with and positioned against an edge of a neighbouring tile.

Within the specification the term ‘substantially free' of tungsten carbide refers to the tile
being devoid of tungsten carbide and formed from a non-tungsten carbide material. This
term also refers to non-metallic tile configurations in which tungsten carbide is included as
an impurity or as a minority component within a composite tile formed from a ceramic or

other carbide material (not tungsten based).

Advantageously, the tile is mounted at the main body such that the contact face comprises
a combination of an exposed wear surface of the tile and a work surface of the main body,

the wear surface being co-aligned with the work surface to form a seemingly continuous
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single surface to be contacted by the material. Accordingly, the material is capable of
flowing over the contact face without being diverted from the intended flow path due to
any bulge or recess from the upper surface of the main body. Preferably, the work surface
of the main body and the wear surface of the tile are co-planar. Preferably, the contact face

is substantially planar.

Preferably, the main body comprises predominantly or substantially exclusively a steel
alloy. Preferably, the main body comprises a high abrasion resistant steel such as high
carbon steel and the like. Optionally, the main body may comprise nodular iron.
Optionally, the main body may comprise carbide granules embedded within the main body
matrix in addition to mounting the non-metallic tile. Such an arrangement is advantageous

to further extend the plate operational lifetime.

Optionally, the tiles are arranged in the upper surface of the main body such that the
combination of the tiles forms a continuous working area being encompassed by the upper
surface of the main body. Each one of the tiles has at least six edges each matching with
and positioned against an edge of a neighbouring tile. Such an arrangement is
advantageous for a tile to pass the impact stress imposed by the material to neighbouring

tiles.

Optionally, each one of the tiles has at a shape of hexagon or half-hexagon. A half-
hexagon can also be an isosceles trapezoid. Such an arrangement is advantageous that an
individual tile can have maximum six neighbouring tiles to disperse and bear the impact
stress from the material, while having only limited cost for trimming a tile during

manufacturing,

Optionally, the main body has an elongate shape, a front end pointing towards the rotating
direction of the rotor and a rear end positioned in the opposite side; and the working area is
located closely to the rear end of the main body. Due to the shape and position of the side
wall of the rotor, material will likely be stacked at the front end above the main body in

many different working conditions. It is advantageous to provide proper protection to the
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wear plate and saving the costs on the tiles when the working area is placed closely to the

rear end of the main body.

Optionally, the continnous working area has substantially a peripheral being mainly
rectangularly shaped with two longer sides being parallel. The shape of the main body is
advantageous to configure the shape of the working area that can be pieced together by
hexagonal or half-hexagonal tiles and covering much of the upper surface of the main body

at the rear end.

Optionally, the working area is positioned such that the short sides of the rectangle is
parallel with an edge of the rear end of the main body. It is advantageous to machining a
recess with regular shape to place the entire working area, and evenly bear the impact

stress from the tiles.

Optionally, the main body has a straight side and a curved side, and the continuous
working area is positioned such that the two longer sides of the rectangle are parallel with
the straight side of the main body and being spaced from the straight side of the main body
by a portion of the upper surface of the main body. It is advantageous to place the working
area from the straight side of the main body for a distance, as the straight side doesn’t need
to be protected by tiles. The straight side of the main body is annex to the sidewall and will

probably to be covered by retained stationary material.

Optionally, a thickness in a direction perpendicular to the upper surface of the plate
assembly is less than 50 mm. Optionally, a thickness of the plate assembly may be in the
range 20 to 40 mm and optionally, 28 to 32 mm. Such a configuration is advantageous to

maximise the free volume within the rotor and in turn optimise the crushing capacity.

Opticnally, the wear resistant plate comprises a plurality of tiles comprising substantially
the same size and/or shape. Optionally, the tiles may be formed from abrasion resistant
inserts of different shapes and sizes dependent upon their position at the main body relative

to the material flow path over the plate.
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Optionally, the tile may comprise any one or a combination of aluminium oxide (alumina),
zirconivm oxide (zirconia), silicon carbide, boron carbide, silicon nitride or boron nitride.
Such materials provide a plate that is lightweight (relative to tungsten carbide) and
comprises high abrasion resistance to extend the plate operational lifetime and accordingly

reduce the frequency of servicing or replacement intervals.

Optionally, the tile may be bonded to the main body via an adhesive. Optionally, the tile
may be bonded to the main body via encapsulation of at least part of a perimeter of the tile
by the main body during a casting of the plate. Optionally, the tile may be bonded to the
main body via an interference tapper or step fit. That is, the tile may comprise tapering side
faces configured to engage against tapered sidewalls that define holes within the main
body against which the tile is friction mounted. Optionally, the tile may be bonded to main
body via mechanical attachments such as pins, screws or weld. Accordingly, the tile is
configured to be non-detachably mounted at the main body and to form an integral part of
the plate assembly. Optionally, the tile may be bonded to the main body via an
intermediate mesh, gauze or other open structure within which the molten material of the
main body is capable of flowing during casting of the plate. Optionally, the tiles may be
bonded to the main body following casting or machining of the main body.

Optionally, the main body may comprise: a work plate, the tile mounted at the work plate;
and a support plate non-detachably coupled to the work plate. Such an arrangement is
advantageous to optimise the mechanical and physical characteristics of the work plate to
be abrasion resistant whilst minimising the volume of such materials. Optionally, the
support plate may be formed from a steel alloy. Optionally, the work plate and support
plate are bonded together to form a unified structure by rivet welding, via an adhesive or a
combination of both. Optionally, the work plate and support plate may be bonded by
mechanical attachments to form a unified structure. Optionally, a thickness of the work
plate including the insert may be in the range 10 to 30 mm or optionally 15 to 20 mm.
Optionally, a thickness of the support plate may be in the range 5 to 15 mm or optionally 8

to 12 mm.
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Optionally, a surface area of the tile at the contact face, or where the wear plate comprises
a plurality of tiles the combined surface area of the tiles at the contact face, is less than a
surface area of main body at the contact face. Accordingly, the abrasion resistant tiles are,
in one aspect, provided at the region of the wear plate over which the majority of the
material flows. Accordingly, those regions of the wear plate over which feed material
collects as a deposit, void of the abrasion resistant inserts as this region is not susceptible

to abrasion wear.

Brief description of drawings

A specific implementation of the present invention will now be described, by way of

example only, and with reference to the accompanying drawings in which:

Figure 1 is an external perspective view of a VSI crusher rotor having upper and lower
discs separated by wall sections according to a specific implementation of the present

invention:

Figure 2 is a cross section perspective view from underside of the rotor of figure 1 with a
portion of the upper disc, a portion of the lower disc and one of the walls and wear plates
removed for illustrative purposes;

Figure 3 is a cross section perspective view from upside of the rotor of figure 1 with a
portion of the upper disc, a portion of the lower disc and one of the walls and wear plates
removed for illustrative purposes;

Figure 4 is a plan view of the lower disc of the rotor of figure 1 and 2;

Figure 5 is a further magnified perspective view of the rotor of figure 1 and 2 with the

upper disc and one of the walls and wear plates removed for illustrative purposes;

Figure 6 is an underside perspective view of the distributor plate assembly;
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Figure 7 is an underside perspective view of the wear plate assembly;

Figure 8 is a cross section view of part of a wear plate assembly according to a further

specific implementation of the present invention;

Detailed description of preferred embodiment of the invention

Referring to figure 1, a rotor 100 of a vertical shaft impact (VSI) crusher comprises a roof
in the form of an upper horizontal disc 101 having an upper wear plate 103, and a floor in
the form of a lower horizontal disc 102. The upper and lower discs 101, 102 are separated
by walls 106 that channel the flow of material passing through rotor 100. The lower disc
102 is welded to a hub 105 that is in turn connected to a vertical shaft (not shown) for
rotating rotor 100 within a main housing (not shown) of the VSI-crusher. Upper disc 101
has a central aperture 104 through which material to be crushed may be fed into rotor 100.
Upper horizontal disc 101 is protected from crushable material impacting the rotor 100

from above by a top wear plate 103.

Figure 2 illustrates rotor 100 with part of upper disc 101 and part of wall 106 removed for
illustrative purposes. Both the upper and lower discs 101, 102 are protected from wear by
three wear plates 201, 901 (only two wear plates 901 are illustrated on upper disc 101). As
shown in figure 3, the distributor plate 200 is mounted centrally above hub 105 so as to be
elevated above lower disc 102. Plate 200 is configured to distribute the feed material
received through aperture 104 and to protect lower disc 102 from wear and impact damage
caused by the abrasive contact with the feed material. Distributor plate 200 is modular in
the axial direction and comprises three vertically stacked plates including in particular a
uppermost work plate 2035, an intermediate support plate 206 and lowermost spacer plate
207. Plate 207 is attached directly to a base plate 408 that is secured directly to an
uppermost end of hub 105 to provide an indirect mount of support plate 206 and work plate
205 at rotor 100. Work plate 205 comprises a hexagonal main body within which is
mounted abrasion wear resistant inserts 213 in the form of hexagonal or half-hexagonal
tiles. It shall be understood by the person of ordinary skill in the art that half-hexagonal

tiles refer to convex isosceles trapezoids, and the base line of the convex isosceles
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trapezoids is formed from the diagonal of a hexagon. It shall be understood by people of
ordinary skill in the art that abrasion wear resistance refers to the ability of materials and
structures to withstand mechanical wear caused by a crushable material, for example, high

surface hardness and relatively high toughness.

Accordingly, a contact face 216 of distributor plate 200 is defined by the combination of an
uppermost surface of work plate 205 and corresponding uppermost surfaces of cach wear
resistant tile 212. Distributor plate 200 is releasably mounted at rotor 100 (via base plate
408) by a plurality of attachment components indicated generally by reference 208,
Components 208 are positioned at and around an outside perimeter of distributor plate 200
and provide exclusively a mechanism for attaching plate 200 to the rotor 100 and in

particular hub 105.

Lower wear plates 201 are positioned to at least partially surround the perimeter of
distributor plate 200 and at least partially cover an exposed surface of lower disc 102 from
abrasive wear. Referring to figure 3, each lower wear plate 201 is positioned radially
adjacent to an outer perimeter of disc 102 that is generally annular and comprises a circular
central opening positioned approximately at the perimeter of distributor plate 200. Each
lower wear plate 201 is generally elongate and extends in a part circumferential path
around annular disc 102 so as to provide a wear surface over which material may flow in a
radially outward direction. To increase the wear resistance, each lower wear plate 201
comprises a plurality of abrasion wear resistant inserts 213. Like distributor plate inserts
212, wear plate inserts 213 are in the shape of hexagonal or half-hexagonal as an isosceles

trapezoid formed from a non-metallic material such as a ceramic.

Similar to upper wear plate 901, referring to figure 5, each lower plate 201 comprises a
dual layer structure having a work plate 407 that mounts inserts 213 and a support plate
400 positioned axially intermediate work plate 407 and disc 102, According to the specific
implementation, tiles 212, 213 comprise a non-tungsten carbide such as silicon carbide
whilst the main body of plates 205, 201 are formed from a metal alloy, typically steel. As
shown in figure 3, a wall section 202 extends vertically upward from lower disc 102 and is

sandwiched against upper disc 101. Each wall is bordered at a rearward end by rear wall
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210. A wear tip shield 204 extends radially outward at the junction of wall section 202 and
rear wall 210 to extend vertically wpward from disc outer perimeter. An opposite end of
wall section 202 is bordered by a holder 211 that mounts respectively an elongate wear tip
209 also aligned perpendicular and extending npwardly from one end of each wear plate
201. Each lower wear plate 201 is maintained in position at lower disc 102 by a right-angle
bracket 214 that is configured to engage a step 401 (and in particular a surface 905 of step
401 referring to figure 7) projecting from the lengthwise end of each lower wear plate 201.
The main length of each lower wear plate 201 is further secured against wall sections 202
via a plurality of wedge-shaped plugs 215 that extend through wall sections 202 and abut

onto the upward facing surface of each plate 201.

As indicated in figure 3, material passing through rotor 100 is configured to fall onto
central distributor plate 200, to be thrown outwardly over lower wear plate 201 in a
direction of arrow A and then to exit rotor 100 via outflow openings 203 positioned
between each wear tip shield 204 and the corresponding wear tip 209. Wear plates 201 are
also secured on an underside surface of upper disc 101 and secured in position by
corresponding plugs 215 and brackets 214. Accordingly, and in use, a bed of material is

directed to collect between the upper and lower wear plates 201 against wall sections 202.

As shown in figure 6, support plate 206 is non-detachably coupled to work plate 205 via
mating contact between an upward facing surface 504 and support plate 206 and a
downward facing planar surface 505 of work plate 205. According to the specific
implementation, plates 205, 206 are glued together via an adhesive. According to further
specific implementations, work plates 205, 206 may be coupled via mechanical
attachments including for example rivet welding, thermal bonding, or other mechanical
attachments such as pins, screws or bolts. According to the specific implementation, a
thickness of work plate 205 in a direction of axis 107 is in the range 15 to 20 mm whilst a
corresponding thickness of support plate 206 is in the range 8 to 12 mm. The optional
spacer plate 207 may comprise a thickness in the range 20 to 30 mm. According to one
embodiment, as shown in figure. 3, distributor plate 200 comprises a total thickness in the
direction of axis 107 of approximately 30 mun. This lower profile configuration is

advantageous to maximize the available (free) volume within rotor 100 between the
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opposed lower and upper discs 102, 101 so as to maximize the through flow of material
and accordingly the capacity of the crusher. The minimized thickness of distributor plate
200 is achieved, in part, by the choice of component materials. In particular, work plate
205 comprises an abrasion resistant metal alloy including for example nodular iron or a
high carbon steel. Support plate 206 may comprise a less abrasion resistant steel selected to
provide sufficient structural strength whilst being lightweight. Support plate 206 and
optionally spacer plate 207 may comprise a solid configuration or may be formed as
latticework, honeycomb or may comprise an open structure to further reduce the weight of
the distributor plate 200 and facilitate handling and manipulation to, from and within the
rotor 100. Providing a separate spacer plate 207 relative to the attached/bonded work and
adapted plates 205, 206 is advantageous for processing of specific materials for example
with varying feed size and moisture content. By adjustment of the relative axial position of
contact face 216 within rotor 100, by selection of a spacer plate 207 having a
predetermined axial thickness (or by omitting spacer plate 207) it is possible to optimize
the position of contact face 216 axially between lower and upper discs 102, 101 and in
particular the position of contact face 216 relative to wear plates 201 and the carbide tips

209. Accordingly, the service lifetime of wear plates 201 and tips 209 may be enhanced.

Figure 8 illustrates a further embodiment by which an adhesive may be positioned between
bottom 915 of the recess and walls 916 and 917 or the tiles 212 may be arranged on upper
surface 914 of work plate 205. Support plate 206 is non-detachably coupled to work plate
205 via mating contact between an upward facing surface 504 and support plate 236 and a
downward facing planar surface 505 of work plate 205. According to the specific
implementation, plates 205, 206 are glued together via an adhesive. According to further
specific implementations, work plates 205, 206 may be coupled via mechanical
attachments including for example rivet welding, thermal bonding, or other mechanical

attachments such as pins, screws or bolts,

According to further embodiments, tiles 212 may comprise granules, chips or randomly
sized pieces of high abrasion resistant material embedded within work plate 205 at work

surface 506 to form a single continuous planar surface to define contact face 216.
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Referring to figure 6, support plate 206 comprises a central bore 701 extending axially
through plate 206 between lower and upper faces 503, 504. A corresponding through-bore
700 also extends within lowermost spacer plate 207 between the lower and upper faces
502, 501 to be axially co-aligned with support plate bore 701. Accordingly, distributor
plate 200, as shown in figure 3, is adapted to be conveniently manoeuvred within rotor 100
to be centred onto hub 105. In particular an axially extending locating spindle (not shown)
projects axially upward from hub 105 to extend through base plate 408 and to be received
within the central bores 700, 701 of plates 207, 206. bores 700, 701 each comprise a single
cylindrical surface to sit around the locating spindle when the distributor plate 200 is
mounted in position as illustrated in figures 2 to 4. The abutment between bores 700, 701
and the locating spindle does not provide any axial locking of plate 204} at rotor 100 and is
adapted to for centring only. As shown in figure 4, distributor plate 200 is releasably
mounted at rotor 100 and in particular to hub 105 exclusively via the attachment
components 208 distributed around the perimeter 301of plate 200. Such a configuration is
advantageous to greatly facilitate mounting and dismounting of the work plate 200 at rotor
100 as personnel need gain access only to the region surrounding plates 200 without being
required to assemble plate 200 at a central mounting position within the plate perimeter
301 that is typically required with conventional arrangements. Accordingly, the assembly
and dismounting of plate 200 at rotor 100 is time efficient and reduces the crusher
downtime during servicing via the crusher inspection hatch. According to specific
implementation, a total weight of distributor plate 200 including work plate 205, support
plate 206 and spacer plate 207 is in the range 6 to 8 kg. Accordingly, work plate 205,
support plate 206 and tiles 212 can be handled conveniently as a unified structure during
installation and removal that obviates the need for a modular or segmented construction
that would otherwise require assembly at hub 105. Attachment components 208 provide
both axial locking of plate 200 onto hub 105 and lock plate 200 rotationally with respect to
axis 107.

Referring to figure 7, each of the wear plates 901 mounted at upper disc 101 comprise a
generally elongate shape profile having a first end 918 and a second end 919. Each plate
901 comprises a dual layer having a lowermost work plate 407 mechanically attached

and/or bonded to an axially upper support plate 400. Each plate 407, 400 is substantially
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planar and non-detachably coupled via mating between the upward facing surface 909 of
work plate 407 and downward facing planar surface 910 of support plate 400. The unified
assembly of plates 407, 400 is mountable at disc 101 via a mount face 911 of support plate
400 that is forced axially against the disc 101 via the attachment components 401. An
uppermost planar surface 908 represents a majority of the contact face of plate 901 over
which material is configured to flow on passing through rotor 100. According to the
specific implementation, the work plate 407 and support plate 400 may comprise the same
constituent materials and relative thicknesses as the work plate 205 and support plate 206

as described with reference to the distributor plate 200 as described before,

To enhance the abrasion wear resistance of each plate 901, abrasion resistant tiles 213, 913
extend a portion of the length of plate 201 between ends 918, 919. Tiles 213, 913 are also
arranged to extend in a width wise direction across plate 901 between a curved side edge
906 and a straight side edge 907. In particular tiles 213, 913 are mounted at plate 901 at a
position to cover the flow path of material as it is thrown radially outward from central
distributor plate 200 through outflow openings 203 corresponding to flow path A, as
shown in figure 4. Each tile 213, 913, according to the specific implementation, comprises
the same abrasion resistant material as distributor plate tiles 212. The mounting of cach
wear plate tile 213, 913 at wear plate 201 by means of adhesive. The main body of plate
901 comprises predominantly or substantially exclusively a steel alloy. In some

embodiment, main body of plate 901 comprises nodular iron.

Each one of the tiles 213 and 913 has a shape of hexagon or half-hexagon as an isosceles
trapezoid. The tiles 213 and 913 are arranged in the lower surface 908 of the main body
such that the combination of the tiles 213 and 913 forms a continuous working area 912
being encompassed by the lower surface 908 of the main body. The tiles 213 and 213 are
arranged and positioned against each other, and as shown in figure 7, tile 213 and 913 each
has three edges each matching and positioned against an edge of a neighbouring tile, Each
of the three edges is positioned in the same direction with an edge of a neighbouring tile,
having the same length, and being placed very closely to the edge of the neighbouring tile.
People of ordinary skill in the art should understand that there might be tiny gap between
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one of the three edges and the edge of the neighbouring tile, and the gap will be filled and
strengthened with the adhesive that is used to glue tiles 213 and 913 to the work plate 205.

At the mid area of the working area 912, only regular hexagon shaped tiles 914 are
arranged and positioned one by one such that each tile 914 has six edges each matching
and positioned against an edge of a neighbouring tile. Through such an arrangement, each
tile 914 at the mid area can have maximum six neighbouring tiles to bear and disperse the
impact press imposed by the material. At the outer most lap of the working area 912,
hexagon or half-hexagon shaped tiles 213 and 913 are arranged and positioned one after
another such that the continuous working area 912 has a contour shape of a rectangle with
two longer sides being parallel and two shorter sides being parallel and where two of the
corners being diagonally opposed to each other are truncated. These two truncated corners

are adapted to the hexagonal shape of the tiles.

The working area 912 is positioned such that the two shorter sides of the rectangle is
parallel with an edge of the rear end 919 of the main body of the upper wear plate 901, the
two longer sides of the rectangle is parallel with the straight side 907 of the main body and
the longer side is arranged on a distance from the straight side 907 of the main body. In
such a way, the shape of the mainly rectangle working area 912 can cover most variants of
path A, as shown in figure 4, in case of the volume and area of bed of material changes due

to different operating conditions and different materials.
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Claims

1. An abrasion wear resistant plate (201,901) mountable to a rotor (100) of a vertical
shaft impact crusher comprising:

a metallic main body;

at least four non-metallic tiles (212, 213) arranged on an upper surface of the main
body to form a portion of a contact face (216) to be facing an internal space of the rotor
(100), the tile (212, 213) having an abrasion wear resistance greater than that of the main
body;

wherein each one of the tiles (212, 213) has at least three edges each matching

with and positioned against an edge of a neighbouring tile.

2. The plate as claimed in claim 1 wherein the tiles (212, 213) are arranged in the
upper surface of the main body such that the combination of the tiles (212, 213) forms a

continuous working area (912) being comprehended by the upper surface of the main body.

3. The plate according to claim 1 or 2 wherein the main body comprises a steel alloy.
4. The plate according to claim 1 or 2 wherein the main body comprises nodular
iron.

5. The plate as claimed in any preceding claim wherein the abrasion wear resistant

plate (201) comprises at least one tile (212, 213) having six edges each matching with and

positioned against an edge of a neighbouring tile.

6. The plate as claimed in any preceding claim wherein each one of the tiles (212,

213) has a shape of a hexagon or a half-hexagon.

7. The plate as claimed in any preceding claim wherein the main body has an
elongate shape, a front end (918) pointing towards the rotating direction of the rotor (100)
and a rear end (919) positioned at an opposite side; the working area (912) is located
closely to the rear end (919) of the main body.
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8. The plate as claimed in any preceding claim wherein the continuous working area
(912) has a peripheral being mainly rectangularly shaped with two longer sides being
parallel.

9. The plate as claimed in any of claim 1, 2 and 5 wherein the main body has a
straight side (907) and a curved side (906); and the continuous working area (912) is

positioned such that the two longer sides rectangle are parallel with the straight side (907).

10. The plate as claimed in any preceding claim wherein the contact face (216) is

substantially planar.

11. The plate as claimed in any preceding claim wherein the tiles (212, 213) comprise
any one or a combination of aluminium oxide (alumina), zirconium oxide (zirconia),

silicon carbide, boron carbide, silicon nitride or boron nitride.

12. The plate as claimed in any preceding claim wherein the tiles (212, 213) are
bonded to the main body via an adhesive.

13. The plate as claimed in any preceding claim wherein the main body comprises:
a work plate (205, 407), the tiles (212, 213) mounted on the work plate (205,
407); and
a support plate (206, 400) non-detachably coupled to the work plate (205, 407).

14. The plate according to claim 10 wherein the continuous working area (912) is

smaller than a surface area of the main body of the contact face (216).
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