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(54) Insert arrangement, wear surface structure for a jaw of a jaw crusher, jaw crusher and use of 
wear surface structure

(57) The invention relates to a wear insert (1) for a
jaw of a jaw crusher or the like. The wear insert comprises
a body (2) and a core (3) inserted in the body, whereby
the body has a Vickers hardness value of at least 500
HV and the core has a Vickers hardness value of at least

800 HV, the core having a higher Vickers hardness value
than the body. The invention relates also to a wear sur-
face structure comprising matrix material, comprising
one or several recesses, and one or several wear insert
(s) according to the invention, as well as a jaw crusher
comprising said wear surface structure.
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Description

[0001] The invention relates to an insert arrangement,
wear surface structure for a jaw of a jaw crusher, a jaw
crusher and use of a wear surface structure according
to the preambles of the enclosed claims.

RELATED ART

[0002] Jaw crushers are used for reducing the size of
solid material, such as mineral material for example in
mining industry. Usually jaw crushers comprise two ver-
tical jaws, where the first jaw is fixedly mounted and the
second jaw is arranged movable to and fro relative to the
first jaw. The material to be crushed is fed between the
jaws and subjected to the pressing and relieving actions
of the moving jaw. The jaws are arranged in tapered man-
ner so that they are farther apart at the top than at the
bottom, and the material, which is crushed travels at the
same time downwards towards the discharge opening.
[0003] The crushing occurs between the two jaws,
whereby the surface of the jaws is subjected to heavy
wear and abrasion. The wear surfaces of the jaws are
usually made of wear resistant material, such as man-
ganese steel. However, when very abrasive minerals are
crushed, the wear surfaces are rapidly eroded and they
must be replaced. Replacement of the wear surface re-
quires that the operation of the jaw crusher must be in-
terrupted, which leads to process downtime and losses
in operational efficiency. Naturally, the process costs are
also increased.
[0004] There have been attempts to improve the wear
resistance and function of the wear surface of the jaws.
WO 99/15275 discloses a jaw crusher having hardened
tapered inserts in the manganese or other wear liner.
The inserts extend outwardly from the crushing surface
so as to act as pick axes that shatter the rock primarily
by impact rather than pulverising the rock by compres-
sion. The outwardly extending inserts are, however, very
susceptible to fracture.
[0005] US 2008/142272 discloses a wear resistant as-
sembly comprising at least one hard insert disposed with-
in a recess formed within a surface. The hard insert is
surrounded by a hard material disposed within the sur-
face. The hard insert and hard material are separated by
an intermediate material softer than both the insert and
the hard material. However, crushing of very abrasive
minerals still wears the wear surface too rapidly, inducing
unnecessary costs.

OBJECT AND SHORT SUMMARY OF THE INVENTION

[0006] An object of this invention is to minimise or even
eliminate the disadvantages existing in the prior art.
[0007] An object of this invention is to provide an insert
arrangement which shows an improved wear resistance.
[0008] An another object of this invention is to provide
a wear surface structure for a jaw of jaw crusher which

is durable and enables the crushing of very abrasive ma-
terials.
[0009] A further object of this invention is to provide a
wear surface structure, which has a prolonged lifetime
and enables long continuous work cycles.
[0010] These objects are attained with a method and
an arrangement having the characteristics presented be-
low in the characterising parts of the independent claims.
[0011] Typical wear insert according to the present in-
vention for a jaw of a jaw crusher or the like, comprises

- a body and
- a core inserted in the body, whereby

the body has a Vickers hardness value of at least
500 HV and the core has a Vickers hardness value
of at least 800 HV, the core having a higher Vickers
hardness value than the body.
Typical wear surface structure according to the
present invention for a jaw of a jaw crusher or the
like, comprises

- matrix material, comprising one or several recesses,
- one or several wear insert(s), inserted into recess or

recesses of the matrix material and having a body
(bodies), the body(bodies) of the wear insert(s) hav-
ing an abrasion strength value that is higher than the
abrasion strength value of the matrix material,
whereby

- at least one core is arranged into the body, the core
having an abrasion strength value that is higher than
the abrasion strength value of the body.
Typical jaw crusher according to the present inven-
tion comprises

- a first and a second vertical jaw, at least one of the
jaws being movable in relation to the another, ar-
ranged in tapered manner,

- the jaws having a wear surface facing each other,
whereby one or both of the jaws comprises a wear
surface structure according to the present invention.

[0012] Typical use of the wear surface structure ac-
cording to the present invention is for crushing of abrasive
or very abrasive mineral material.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Now it has been surprisingly found out that the
lifetime of the wear surface structures of the jaw of a jaw
crusher and their resistance to surface wear and severe
loads can be significantly improved when the wear inserts
comprising a hard core and a ductile impact resistant
body are attached to the wear surface structure of the
jaw. When wear inserts comprising a body and a core
are arranged into the wear surface structure of the jaw
crusher, the wear resistance of the wear surface structure
is significantly improved. The wear inserts according to
the invention can increase the lifetime of the wear surface
structure. The hard cores achieve an unexpected syner-
getic effect when they are inserted to the body of the
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wear insert. This makes possible to crush abrasive and
very abrasive materials, and to minimise the down time
in the crushing process, which improves the overall
throughput and productivity. It is also possible to optimise
the wear resistance of the wear surface structure accord-
ing to the material, which is crushed.
[0014] Furthermore, an uneven wear of the wear sur-
face structure has been a problem in the known solutions.
In earlier solutions the matrix material of the jaw surface
structure has been rapidly and unevenly worn out and
caused various problems. Now it has been observed that
the wear inserts according to the present invention level
out the wear differences, and more even wear profile for
the surface structure is obtained.
[0015] According to one embodiment of the invention
the body of the wear insert has a Vickers hardness value
in the range of 500 - 900 HV, preferably 600 - 900 HV,
more preferably 750 - 850 HV, the hardness of the body
being at the same time higher than Vickers hardness of
the matrix material and lower than Vickers hardness of
the core material. The body may be made of white cast
iron, tool steel or wear resistant steel. Tool steel is here
understood as iron based material, which comprises a
carbide, such as chromium carbide, vanadium carbide,
niobium carbide, tungsten carbide or any combination
thereof. Examples of tool steel types are carburizing
steel, tempering steel, high speed steel and spray-
formed steel. The amount of carbide in the tool steel is
at least 5 volume-%, typically over 10 volume-%, prefer-
ably over 20 volume-%. The carbon content in tool steel
is typically 0.5 %, preferably > 1.0 %. The chromium con-
tent in tool steel is typically 0 - 30 %, vanadium content
0 - 18 % and the total combined chromium and vanadium
content is in tool steel typically > 5 %, preferably 10 - 25 %.
[0016] Wear insert body is usually prepared separately
by casting, electroslag melting, vacuum arc remelting or
spray deposition. It is also possible to forge or roll the
wear insert body to its final shape. The length of the body
is typically in the range of 50 - 200 mm, preferably 60 -
140 mm. The width of the body is typically in the range
40 - 100 mm, preferably 50 - 80 mm. The depth of the
body is typically in the range 100 - 150 mm, preferably
110 - 140 mm. At least one recess is arranged into the
wear insert body by machining for inserting a core. The
recess for the core is typically arranged into that side face
of the body, which is defined by the length and the width
of the body.
[0017] According to one embodiment of the invention
the core of the wear insert has a Vickers hardness value
in the range of 800 - 1800 HV, preferably 1000 - 1800
HV, more preferably 1200 - 1400 HV, the hardness of
the core being at the same time higher than Vickers hard-
ness of the matrix material and the body material. The
core may be made of ceramic material or hard metal.
Suitable hard metals are, for example, tungsten carbide-
cobalt (WC-Co), titanium carbide-iron (TiC-Fe) or titani-
um carbide-nickel-molybdenum (TiC-Ni-Mb). Suitable
ceramic materials are, for example, aluminium oxide,

partly stabilised zirconium oxide, silicon oxide or a metal
nitride or a metal boride. The core may also be a com-
posite of metal and ceramic, so called Cermet, where the
metal functions as a binder. Typical binder may be, for
example, cobalt, and the binder content may be 0 - 20
weight-%. Other metals that may be used as binder are
cobalt based alloys, nickel and nickel based alloys, tita-
nium and titanium based alloys, iron based alloys as well
as molybdenum and molybdenum based alloys. The ce-
ramic in the Cermet may be any suitable carbide material,
such as tungsten carbide (WC), titanium carbide (TiC),
vanadium carbide (VC), chromium carbide (CrC) or mix-
ture of several carbides.
[0018] According to a preferred embodiment of the
present invention the body of the wear insert is made of
tool steel, while the core is made of Cermet or hard metal.
[0019] The core comprises typically a generally elon-
gated or cylindrical body, having a length in the range 50
 100 mm, preferably 60 - 90 mm, more preferably 70
- 80 mm. The largest diameter of the core is typically 15
 50 mm, preferably 20 - 40 mm, more preferably 20 -
30 mm. Typically the core is mainly embedded into the
wear insert body. This means that the sides of the core
are covered by the material of the body. In this manner
the core, which has lower fracture toughness, but high
hardness and wear resistance is protected by the more
ductile material of the body. The core may be visible at
the end(s) of the wear insert or the core may be totally
covered by the material of the wear insert body, even at
the end(s) of the wear insert. The core may extend sub-
stantially from the first end of the wear insert body to the
second end of wear insert body, or it may extend only
part of total depth of the body, for example 40 %, 50 %,
60 %, 70 %, 80 % or 90 % of the total depth of the body.
[0020] It is also possible that the body has a shape of
a hollow tube, torus or ring. The core, preferably a plu-
rality of cores, may be arranged in the tube, torus or ring
wall, or the core may form a core layer on the inner wall
of the body. During the crushing, the hollow space inside
the wear insert is filled with the material which is crushed,
thus providing autogenous protection.
[0021] Usually the cross sectional form of the core is
symmetrical. The cross sectional form of the core may
be circular, elongated, triangular, quadrangular, parallel-
ogram, polygon or irregular. The cross sectional form and
area of the core is normally constant over the whole core
length. In certain embodiments, however, it is possible
that the diameter and the cross sectional area decrease
from the first end towards the second end of the core,
whereby the core has a shape of a truncated cone. It is
also possible that the core is T-shaped.
[0022] The core may also be made of a plurality of
individual parts. For example, the core may comprise a
number of cylindrical core parts, which have been ar-
ranged into the wear insert body one after another. In
this manner, the core is not continuous, but the core com-
prises a number of discontinuities where the one core
part ends and the second core part starts. The ends of
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the individual core parts may be in contact with each oth-
er, or there may be material, such as the material of the
body, between them. The discontinuity points of the core
make the core more resistant for fracture, but it still retains
its wear improving properties. The core may comprise 2
 4 individual core parts.
[0023] According to one embodiment the invention the
cross section of the wear insert may be circular, elongat-
ed, triangular, quadrangular, parallelogram, polygon or
irregular. It is possible to improve the crushing results by
employing wear inserts with different cross sectional
forms at different locations of the wear surface structure
of the jaw of a jaw crusher.
[0024] According to one embodiment of the invention
the wear insert comprises further a surface layer or coat-
ing, which envelopes at least part of the outer surface of
the wear insert body. The surface layer or coating may
be of different material than the wear insert body or the
outer surface of the wear insert body may have been
treated or processed in a manner that provides it with
different characteristics and/or properties than the bulk
material of the body. For example, the outer surface of
the wear insert body may be carburized. The surface
layer or coating may improve the wear resistance of the
wear insert or it may improve its bonding to the matrix
material of the wear surface structure. It is also possible
that the core comprises a corresponding surface layer or
coating, improving the mechanical properties of the core
or its bonding to the body. In case a surface layer or
coating is arranged on the outer surface of the core before
its insertion into the body, the layer or coating will become
an intermediate layer between the core and the body.
[0025] In one embodiment of the invention it is possible
to arrange one or several intermediate layers between
the core and the body. The intermediate layer may be
material, which is chemically different from materials of
both the core and the body. The intermediate layer may
also be chemically similar material than the material of
the core and/or the body, but in that case it differs from
them by its physical properties. The intermediate layers
may be arranged one at a time on the surface of the core
before it is inserted and attached to the body.
[0026] According to one preferred embodiment of the
invention the outer end surfaces of the core, body and
matrix material are arranged in the same level. This
means that the wear insert is not protruding from the main
level of the matrix of the wear surface structure and the
core is not protruding from the main level of the matrix
of the wear surface structure or the main surface level of
the body. Thus the end surface of the wear insert and
the main surface of the wear surface structure form a
uniform, plain and flat surface of the jaw of a jaw crusher.
[0027] According to one embodiment of the invention
it is possible to insert several cores into one wear insert
body, typically 2  5 cores, preferably 2  3 cores per
one body. Thus the wear insert may comprise a plurality
of parallel cores. When one wear insert has a plurality of
parallel cores, its mechanical reliability is improved, even

if the individual cores are thinner than cores used in wear
insert body comprising only a single core. Plurality of
cores provides the advantage that even if one of the cores
would be broken or damaged, the strength of the wear
insert is still maintained at acceptable level due to the
other unbroken cores. Wear insert bodies, which have a
plurality of cores, may be used for example for protection
of most exposed areas of the wear surface of the jaw of
the jaw crusher.
[0028] The wear insert bodies and cores are usually
manufactured separately and attached together in order
to form a wear insert arrangement. The core can be at-
tached to the body with any suitable method which pro-
vides for sufficient strength for the attachment. Typically
the core is attached to the body with a bonding adhesive,
such as epoxy based adhesive, preferably two-compo-
nent epoxy adhesive. Also brazing, shrink fitting, welding,
press fitting, interference fitting or mechanical joint can
be used for attaching the core to the body.
[0029] The wear insert according to the present inven-
tion is preferably intended to be used in connection with
a wear surface structure of a jaw of a jaw crusher or the
like. Jaw crusher comprises two vertical jaws, where the
first jaw is fixedly mounted and the second jaw is ar-
ranged movable to and fro relative to the first jaw. The
material to be crushed is fed between the jaws and sub-
jected to the pressing and relieving actions of the moving
jaw. The jaws are arranged in tapered manner so that
they are farther apart at the top than at the bottom, and
the material, which is crushed travels at the downwards
towards the discharge opening between the jaw ends.
The surface structures of the jaws, which face each other
and which come into contact with the material to be
crushed are denoted as the wear surface structures. The
matrix material of the wear surface structure has usually
a Vickers hardness value in the range of 180 - 600 HV,
preferably 250 - 500 HV, more preferably 250 - 400 HV,
and being at the same time lower than Vickers hardness
of the body and the core. Typically the matrix material is
made of wear resistant steel, such as manganese steel,
comprising 0.9 - 1.6 percent carbon and 10  20 percent
manganese. The matrix material is usually formed by
casting, so that suitable recesses or cavities are formed,
into which the wear inserts can then be inserted and at-
tached.
[0030] The wear surface structure comprises at least
one, preferably a plurality of recesses for the wear inserts
comprising a core and a body surrounding the core. The
wear insert arrangement may be attached to the recess
of the wear surface structure with adhesive bonding,
brazing, shrink fitting, welding, press fitting, interference
fitting or mechanical joint. An adhesive that may be used
for adhesive bonding is epoxy adhesives, especially two-
component epoxy adhesives. In many embodiments the
adhesive bonding provides a fast, inexpensive and sim-
ple way of bonding the insert arrangement to the wear
surface structure. It also has lower requirements for the
clearance of the insert arrangement and recess dimen-
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sions. Adhesive bonding may also provide for changing
the damaged and/or worn wear inserts.
[0031] The wear insert is normally arranged to the wear
surface structure of the jaw in such a manner that the
core of the wear insert is perpendicular or in angular re-
lationship to the surface of the wear surface structure.
The end of the core is normally in contact with the material
to be crushed during the crushing process. Typically the
core of the wear insert is perpendicular to the surface.
[0032] According to one embodiment of the invention
the wear surface structure is arranged on wear surfaces
of raised crushing teeth of a jaw frame. This means that
the wear inserts are arranged in teeth of the jaw of a jaw
crusher, so that the geometry of the jaw remains constant
during the operation. The wear exposure is usually higher
in the raised teeth area than in area between the teeth,
and more wear resistance is needed in those areas, in
order to maintain the jaw geometry.
[0033] According to one embodiment of the invention
the wear surface structure comprises a plurality of wear
inserts arranged in a pattern. The wear inserts may be
arranged to form a desired pattern on the wear surface
structure of the jaw crusher in order to optimise the
throughput of crushed material. By proper arrangement
and selection of different insert cross sectional forms and
sizes and/or heights on different parts of the wear surface
of the jaw it is also possible to optimise the wear protec-
tion. For example, it is possible to arrange higher number
of inserts in the centre part of the wear surface structure.
It is also possible to optimise the capacity and jaw wear
in the crushing process by using wear surface structures
with different insert patterns.
[0034] According to one embodiment of the invention
one or both jaws of the jaw crusher has a wear surface
structure comprising a plurality of wear inserts arranged
in a pattern, so that the insert coverage area varies on
wear surface or that different parts of wear surface struc-
ture have different inserts. Insert coverage area denotes
here proportion of the additive cross-sectional area of
the inserts on a defined surface area of the wear surface
structure of the jaw to that defined surface area of the
wear surface structure of the jaw, given in %. The insert
coverage area is at least 20 %, typically at least 30 %,
and it does not exceed 100 %, and is typically less than
90 %. The insert coverage area of may vary on or along
the jaw surface. The insert coverage area is may also be
chosen so that an even wear of the jaw surface is ob-
tained.
[0035] A jaw crusher comprising insert arrangements
according to the present invention is especially suitable
for crushing of abrasive and/or very abrasive mineral ma-
terial. Abrasive mineral materials are hard and they in-
duce a high wear rate in jaw crusher wear surface struc-
tures. Examples of abrasive mineral materials are quartz,
granite, tonalite, gold ores and copper ores. In this con-
text abrasive mineral material is mineral material having
abrasive index 1200 - 1700 g/t, and very abrasive mineral
material has an abrasive index > 1700 g/t. The abrasion

index is determined by rounding stone material of 1600
g (4 x 400 g) in abrasion mill for one hour. The fractions
used for determination is 12 - 1 mm (50%) and 16 - 19
mm (50 %). In abrasion mill the stones hit the standard
metal plate and the abrasion index is the loss of metal
plate’s weight after rounding it for one hour.
[0036] The invention is described in more detail with
the aid of the following exemplary and schematical fig-
ures, in which

Figures 1A  1 F show sectional views of different
embodiments of the wear insert ac-
cording to the present invention,
seen from the side, perpendicularly
to the depth direction of the wear
insert,

Figures 2A - 2G show different embodiments of the
wear insert according to the
present invention, seen in the
depth direction of the wear insert,

Figure 3 shows a wear insert according to
one embodiment of the present in-
vention, seen from the side, per-
pendicularly to the depth direction
of the wear insert arrangement,

Figures 4A - 4B show schematically wear inserts
according to some embodiments of
the present invention, and

Figure 5 shows schematically a wear sur-
face structure according to one
embodiment of the invention.

[0037] Figures 1A - 1F show sectional views of differ-
ent embodiments of the wear insert according to the
present invention, seen from the side, perpendicularly to
the depth direction of the insert.
[0038] In Figure 1A is shown a wear insert 1 comprising
a body 2 and a core 3. The core 3 is inserted to the body
2 in such a manner that the body 2 envelopes the cir-
cumference 3’ and the first end 3" of the core 3. Thus,
the core 3 does not extend through the whole wear insert
body 2. The second end 3’" of the core 3 and the second
end 2’ of body 2 having a recess for the core 3 form a
flat even end surface 1’ of the wear insert 1. Usually this
end surface 1’ is facing outwards from the wear surface
structure, once the insert arrangement is attached to the
wear surface structure of the jaw of a jaw crusher or the
like. The core 3 does not extend through the whole wear
insert body 2.
[0039] In Figure 1B is shown a wear insert 1 comprising
a body 2 and a core 3, which extends through the whole
wear insert body 2. Thus the body 2 envelopes the cir-
cumference 3’ of the core 3. The first end 3" of the core
3 and the first end 2’ of body 2 form a flat even first end
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surface 1’ of the wear insert 1. Correspondingly the sec-
ond end 3’" of the core 3 and the second end 2" of body
2 form a flat even second end surface 1" of the wear
insert arrangement 1. The core 3 and body 2 have a
constant cross sectional area and form, whereby the
wear insert 1 is totally symmetrical.
[0040] In Figure 1C is shown a wear insert 1 comprising
a body 2 and a core, which comprises a first and second
core part 4, 4’. A discontinuity 5 is located between the
first core part 4 and the second core part 4’. The core
parts do not have to be of same size, for example, they
can be of different length. The diameter of the core parts
is usually the same. It is observed that the cores may be
some times fractionated during the crushing process.
When the core comprises two or several core parts, the
discontinuity makes the core more flexible, still retaining
is strength. The length of the different core parts may be
chosen so that the discontinuity/discontinuities are locat-
ed at points where the core receives the strongest frac-
tionating forces.
[0041] In Figure 1D is shown a wear insert 1 comprising
a body 2 and a core 3. The cross sectional area of the
core is decreasing towards the first end 3’ of the core 3,
whereby the core 3 has an overall form of a truncated
cone.
[0042] In Figure 1E is shown a wear insert 1 comprising
a body 2 and a first core 3 and a second core 6. The first
and second cores 3, 6 are parallel and they extend
through the whole wear insert body 2. Thus, the wear
insert body 2 envelopes the circumferences 3’, 6’ of the
first and second cores 3, 6. It is clear that when the wear
insert comprises a plurality of cores, they do not neces-
sarily extend through the whole wear insert. The cores
may extend only part of total wear insert length, for ex-
ample 40 %, 50 %, 60 %, 70 %, 80 % or 90 % of the total
length of the wear insert body. The parallel cores may
also comprise a number of core parts, arranged one after
another to form an individual core.
[0043] In Figure 1F is shown a wear insert 1 comprising
a body 2 and a T- shaped core 3. In this case the end
surface 1’ of the wear insert arrangement 1 is largely
covered by the material of the core.
[0044] In Figures 2A - 2G is shown different embodi-
ments of the insert arrangement according to the present
invention, seen in the depth direction of the wear insert.
[0045] In Figure 2A is shown a wear insert 1 with cir-
cular cross section. A circular core 3 is inserted into the
centre of a circular body 2 so that the longitudinal axis of
the core 3 and the depth axis of the body 2 are parallel
and overlapping each other.
[0046] Figure 2B shows a wear insert 1 with square or
quadrangular cross section. A circular core 3 is inserted
into the centre of the square wear insert body 2, but still
the longitudinal axis of the core 3 and the depth axis of
the body 2 are parallel and overlapping each other. Usu-
ally the wear insert according to the present invention
has a core and a body with the same cross sectional
form, but it is not necessary. In certain embodiments the

cross sectional form of the core may differ from the cross
sectional form of the body, as shown in Fig. 2B.
[0047] Figure 2C shows a wear insert 1 having a body
2 in form of a hollow tube, having ring-like cross sectional
form. In the centre of the body 1 is an empty and hollow
space 7, which will be filled with the material to be ground
in the crushing process. A plurality of circular cores 3, 3’,
3" are inserted into the ring-like body 2. The cores 3, 3’,
3" have parallel longitudinal axes.
[0048] Figure 2D shows a wear insert 1 having a body
2 in form of a hollow tube, having ring-like cross sectional
form. A core 3 is arranged on the inner surface 8 of the
body 2, and the core 3 is thus also in form of a hollow
tube with a ring-like cross sectional form. In the centre
of the wear insert arrangement 1 is an empty and hollow
space 7, defined by the core 3 material.
[0049] Figure 2E shows a wear insert 1 with circular
cross section with plurality of circular cores 3, 3’, 3", 3’"
inserted into a circular body 2. The cores 3, 3’, 3", 3’" are
parallel and they are of the same size, i.e. their cross
sectional areas are the same. However, it is not neces-
sary in the embodiments employing a plurality of cores
in one single body that all the cores are of same size.
They may differ from each other and have different
lengths, cross sectional forms and/or cross sectional ar-
eas: This improves the possibility to tailor the insert ar-
rangement properties for different materials to be
crushed and/or for different locations on the wear surface
structure of the jaw crusher.
[0050] Figure 2F shows a wear insert 1 with circular
cross section. A circular core 3 is inserted into the centre
of a circular body 2 so that the longitudinal axis of the
core 3 and the depth axis of the body 2 are parallel and
overlapping each other. The wear insert arrangement 1
comprises also an intermediate layer 20 arranged be-
tween the core 3 and the body 2. The intermediate layer
20 may improve the mechanical properties of the wear
insert 1 or it may improve the attachment of the core 3
to the wear insert body 2. The wear insert 1 comprises
also a coating 21 on the outer surface of the wear insert
body 2. The coating may also improve the mechanical
properties of the wear insert 1 or the attachment of the
wear insert 1 to the wear surface structure of a jaw crush-
er. The intermediate layer and the coating may be of the
same or different material.
[0051] Figure 2G shows a wear insert 1 with quadran-
gular cross section. A quadrangular core 3 is inserted
into the centre of a quadrangular body 2 so that the lon-
gitudinal axis of the core 3 and the depth axis of the body
2 are parallel and overlapping each other.
[0052] Figure 3 shows a wear insert according to one
embodiment of the present invention, seen from the side,
perpendicularly to the depth direction of the wear insert
arrangement. The wear insert 1 comprises a body 2 and
a core 3 inserted into the body 2.The whole wear insert
body 2 is covered with a surface layer or coating 20. The
surface layer or the coating may be obtained by dipping
the wear insert arrangement 1 into a liquid coating and
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allowing it to dry on the wear insert surface or to react
with the wear insert surface. The coating or surface layer
may also be obtained by mechanical or physical proc-
esses, for example by deposition or carburizing.
[0053] Figures 4A and 4B show schematically wear
inserts according to some embodiments of the present
invention. Angular wear inserts 1, 1’ comprise plurality
of parallel cores 3, 3’, 3" that have been inserted and
attached to the bodies 2, 2’. A xyz-coordinate system is
indicated in Fig. 4A. The body 2 has a length A in the x-
direction, a width B in the z-direction and a depth C in y-
direction. The cores 3, 3’, 3" extend in the depth direction
y of the body 2. The ends of the cores 3, 3’, 3" are visible
on the surface 41, 41’ of the wear insert 1, 1’ and in contact
with the material to be crushed during crushing process.
The cores 3, 3’, 3" do not extend through the whole wear
insert body 2, 2’.
[0054] Figure 5 shows schematically a wear surface
structure of a jaw of a jaw crusher according to one em-
bodiment of the invention. A wear surface structure 61
comprises a plurality of wear inserts according to the in-
vention arranged into different patterns on different loca-
tions of the wear surface structure 61. The arrow W in-
dicates the feed of the abrasive mineral material to be
crushed between the jaws of the jaw crusher.
[0055] The wear surface structure 61 comprises elon-
gated quadrangular wear inserts 16, 16’, 56, 56’. Some
of the quadrangular wear inserts 16, 16’ comprise a plu-
rality of cores 101, 101’, 101". Some of the quadrangular
wear inserts 56, 56’ comprise only one core, which may
be an elongated core 102 or a circular core 102’. The
wear surface structure 61 of the jaw comprises also cir-
cular inserts 17, 17’, 18, 18’. Some of the circular wear
inserts 17, 17’ comprise only one core, while some of the
circular wear inserts 18, 18’ comprise a plurality of cores.
[0056] Some of the wear inserts 19, 18’ comprise a
plurality of cores that are different from each other. The
cores in the inserts 19, 18’ can be of different material,
of different length, and/or have different cross-sectional
areas and/or forms.
[0057] Some of the quadrangular inserts 66, 66’ are
arranged in an angle to the vertical, i.e. in an angle to the
feed direction W. It is also possible to arrange the wear
insert 16’, 56’ so that its length A coincides with the feed
direction W, i.e. vertical direction. Some of the wear in-
serts 19, 56 are arranged so that their width B coincides
with the feed direction W, i.e. vertical, and their length is
perpendicular to the feed direction W.
[0058] Even if the invention was described with refer-
ence to what at present seems to be the most practical
and preferred embodiments, it is appreciated that the in-
vention shall not be limited to the embodiments described
above, but the invention is intended to cover also different
modifications and equivalent technical solutions within
the scope of the enclosed claims.

Claims

1. A wear insert for a jaw of a jaw crusher or the like,
the wear insert comprising

- a body and
- a core inserted in the body, whereby
the body has a Vickers hardness value of at least
500 HV and the core has a Vickers hardness
value of at least 800 HV, the core having a higher
Vickers hardness value than the body.

2. Wear insert according to claim 1, characterised in
that the body has a Vickers hardness value in the
range of 500 - 900 HV.

3. Wear insert according to claim 1 or 2, characterised
in that the core has a Vickers hardness value of at
least 800 - 1800 HV.

4. A wear surface structure for a jaw of a jaw crusher
or the like, the wear surface structure comprising

- matrix material, comprising one or several re-
cesses,
- one or several wear insert(s), inserted into re-
cess or recesses of the matrix material and hav-
ing a body(bodies), the body(bodies) of the wear
insert(s) having an abrasion strength value that
is higher than the abrasion strength value of the
matrix material, whereby
- at least one core is arranged into the body, the
core having an abrasion strength value that is
higher than the abrasion strength value of the
body.

5. Wear surface structure according to claim 4, char-
acterised in that the core has a Vickers hardness
value in the range of 800 - 1800 HV.

6. Wear surface structure according to claim 4 or 5,
characterised in that the core is made of ceramic
material or hard metal, such as WC-Co hard metal.

7. Wear surface structure according to any of claims 4
to 6, characterised in that the body has a Vickers
hardness value in the range of 500 - 900 HV.

8. Wear surface structure according to any preceding
claim, characterised in that the body is made of
white cast iron, tool steel or wear resistant steel.

9. Wear surface structure according to claim 1, char-
acterised in that the matrix material has a Vickers
hardness value in the range of 180 - 600 HV.

10. Wear surface structure according to claim 9, char-
acterised in that the matrix material is made of wear
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resistant steel, such as manganese steel, compris-
ing 0.9

- 1.6 percent carbon and 10  20 percent man-
ganese.

11. Wear surface structure according to claim 1, char-
acterised in that the core is attached to the body
with a bonding adhesive, such as epoxy based ad-
hesive.

12. Wear surface structure according to any of the pre-
ceding claims, characterised in that into one body
is inserted several cores, typically 2  5 cores, pref-
erably 2 - 3 cores.

13. A jaw crusher, comprising

- a first and a second vertical jaw, at least one
of the jaws being movable in relation to the an-
other, arranged in tapered manner,
- the jaws having a wear surface structure facing
each other,
characterised in that one or both of the jaws
comprises a wear surface structure according
to any of the claims 4  12.

14. Jaw crusher according to claim 13, characterised
in that one or both jaws has a wear surface structure
comprising a plurality of wear inserts arranged in a
pattern, so that the insert coverage area varies on
wear surface or that different parts of wear surface
structure have different inserts.

15. Jaw crusher according to claim 13 or 14, character-
ised in that the wear surface structure is arranged
on wear surfaces of raised crushing teeth of a jaw
frame.

16. Use of wear surface structure according to any of
claims 4 - 12 for crushing of abrasive or very abrasive
mineral material.
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