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(57) Abstract

The invention concems an ejector with | '
one or several pockets, designed for centrifu-
gal crushers with vertical axis and having a sub-
stantially parallelepiped shape, provided with a
\ working surface of one or several cavities (3, 5)
I forming said ejector (1) pockets. The invention

is characterised in that all or part of the pocket
| periphery consists of a composite material rein-
| forcing structure (6) itself made of an iron and
ceramic based alloy highly wear resistant and
‘ nroduced in situ at the ejector spinner.

11

(37) Abrégé

Ejecteur 2 une ou plusieurs poches, des-
‘ tiné 2 des concasseurs de type centrifuge a axe

vertical et ayant une forme essentiellement par-
allélépipédique, pourvu sur sa face de travail
'une ou plusieurs cavités (3, 5) formant les
poches dudit éjecteur (1), caractérisé en ce que
toute ou une partie de la périphérie de la ou des
poches est constituée d'une structure de renfort
(6) d’un matériau composite lui-méme forme
| ’un alliage A base de fer et de céramique tres

résistant a 1'usure et créé in situ a la coulée de
| 1'éjecteur.
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EJECTOR WITH ONE OR SEVERAL POCKETS

Subject of the invention
The present 1nver. 1on relates to a production

method of throw shoe with one or more pockets, which is
intended for crushers of the centrifugal type with a

vertical shaft (called VSI crushers) .

Technoloaical kaground formina t aslis ©ofF the
invention

The aforementioned centrifugal-type crushers

are known 1in the prior art for crushing all kinds of
materials, especially rock aggregate. They are used,
for example, 1n quarries and cement works. These
centrifugal <crushers comprise a cylindrical tank
containing a turntable which 1s supported by a vertical
bearing and which comprises means for making the table
rotate about the central axis  of the crusher.
Furthermore, the c¢rusher 1includes a series of throw
shoes fixed to the turntable, as well as a series of
anvils arranged on the internal vertical wall of the
cylindrical tank, around the turntable.

Throw shoes are essentially in the form of a
parallelepiped generally made of cast iron, which is
fixed to the turntable of the crusher. That face of the
throw shoe which faces the axis of rotation of the
table is called the nose of the throw shoe, while the
face parallel to the anvils of the cylindrical tank
forms the exit face of the throw shoe.

The front face of the throw shoe, called the
working face, is that which the material to be crushed

~encounters and which precedes the rear face in the

direction of rotation of the throw shoe.
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This front working face of the throw shoe may

be provided with one or more cavities which do not pass

right through the structure of the throw shoe. These

cavities form the pockets of the throw shoe, which fill

up when the crusher 1s rotating.

During the crushing operation, the material to

be crushed is poured into the centre of the turntable

by known means. Due to the effect of the centrifugal

force and to the 1impact with the working face of the

throw shoe, the material 1i1s thrown towards the anvils,

against which it is crushed before 1t drops, in crushed

form, to the bottom of the crusher from where 1t 1s

removed. While the material 1s being thrown, the throw

shoes are subjected to very high stresses and they are

consequently subject to rapid wear.

Description of the solutions according to the prior art

The throw shoes with pockets used make 1t

possible, in some applications, because  of the

accumulation of material 1n the pockets, to i1ncrease he

lifetime of these throw shoes considerably.
However, 1n this type of throw shoe, 1t 1s

observed that the wear occurs preferentially around the

exlt edge of the pockets, 1.

=, at the point where the

abrasion due to the particles thrown by the centrifugal

force 1s highest.
Document UsS 3,044,720 A describes a

centrifugal-type i1impact crusher provided with a pocket

which has a protection device 1n the form of a

P

reinforcement consisting of attached plates.

Similarly, for the same type of <crusher,

document Us 3,149,793 A also Proposes attached

reinforcing plates.

Document WO 89/04720 A proposes ceramic liners
of the aluminium-oxide type for the material exit ducts
in anvil crushers.

.

The technological background of the invention,

in particular the design of the c¢rushers, may also be
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illustrated by documents US 3,346,203 A and

us 4,787,564 A.

Attempts have also been made to attach a

ceramlic reinforcement, prefterably made of tungsten
carbide, to the edges of the pockets. This type of
material resists the abrasion at the exit of the throw

shoe very well.

Nevertheless, the wear produced 1s often
localized along certain preferential paths, outside the
initial cavities of the throw shoe. These preferential

wear paths propagate over the entire structure of the

throw shoe, the consequence of which 1s that eventually

a plece 1s obtained 1n wnich practically only the

reinforcement 1is intact.

Furthermore, when uncrushable materials, for

example metallic materials, or larger size aggregate,
are 1ntroduced 1i1into the c¢rusher, these destroy the

tungsten carbide ceramic reinforcement. When  the

reinforcement 1s broken, the turntable supporting the

throw shoes operates i1in an un balanced manner.

The throw shoes must thern be removed and

g
pr—

replaced, in order to avoid any vibration of the

crusher.

Objects of the invention

The object of the present invention 1S

essentially to avoid, or at least reduce, the drawbacks

which result from the wear of the throw shoes of the

prior art. In particular, the object of the invention

1s to produce a throw shoe with one or more pockets
which resists the i1mpact of the particles to be crushed
and wnich almost no longer suffers any deterioration in

1ts 1nitial structure.

Main features of the invention
According to the invention a production process

is provided for a throw shoe with one or more pockets,

which 1s intended for centrifugal-type crushers with a
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vertical ~ shaft and having an essentially

parallelepipedal shape, provided on 1ts working face

.

with one or more cavities forming the pockets of the
said throw shoe, characterized 1in that all or part of
the periphery of the pocket or pockets 1s made of a

reinforcing structure made of a composite which 1is

itself formed from an 1ron-based alloy and very

wear-resistant ceramlic particles and which 1s formed in

situ when the throw shoe 1s being cast by infiltration
of the ligquid metal which serves to form the body of
the object.

Thus, a reinforcement made c¢f a wear-resistant

ceramlic composite 1s formed around the cavities

constituting the pockets so as to obtain protection not

P

only along the exit edge of the throw shoe but also

around the contour of the pocket or pockets. In this

way, the entirxe structure of the throw shoe 1is

protected from abrasion by the material to be crushed

without the use of an attached piece. Likewise, an

appropriate structure of the reinforcement, suitable

for a defined number of pockets of defined geometrical

shape and size, allows the material 1n the pocket or

pockets to be centred and thus prevents the problems of

preferential wear.
The key feature of the present 1nvention

resides 1n the choice of a composite formed by an

iron-based alloy (steel or cast iron) and a ceramic 1in

order to constitute the reinforcing element, which is

created 1in situ while the throw shoe i1s being cast.

Advantageously, the reinforcement according to

the invention will be produced from a metal/ceramic

composite which 1s produced from agglomerated ceramic

particles Dbased on alumina and/or =zirconia or on

alumina-zirconia, which, during casting, are

infiltrated by the liguid metal serving to form the

body of the piece.
) Other features and advantages of the invention

wlll Dbecome apparent from reading the description and
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the claims which follow, which i1llustrate wvarious

embodiments of the i1nvention.

Brief description of the figures

Figure 1 shows a perspective view of a throw
shoe with two pockets according to the invention.

Figure 2 shows a photograph 1llustrating the
throw shoe with a single pocket according to the
1nvention.

Figure 3 shows a photograph of the throw shoe

with two pockets according to the invention.

Figures 4 and 5 show two photographs of a throw

shoe with two pockets according to the prior art,

illustrating preferential points of wear.

Description of the various preferred embodiments of the

invention

Figure 1 1llustrates diagrammatically the throw

g

shoe, bearing the general reference 1, with two pockets

3 and 5 according to the 1nvention, comprising the
composite reinforcement i1dentified by the general
reference 6 and shown 1n hatched lines.

This composite 1s preferably made from an

agglomerate of ceramlc particles based O
alumina-zirconia. These ceramic particles are
manufactured conventionally by electrofusion Dy

sintering, by thermal spraying or by any other process

allowing the two constituents to be fused together.

The structure of the composite reinforcement 1is

produced around the perimeter of the pockets of the

gr—

throw shoe at a minimum distance of 5 mm from the edges

of the pockets, thus preventing a throw shoe from

wearing at the lower edge 9 and the upper edge 11, as
well as at the nose 13 and the exit 15 of the throw

shoe.

A complementary reinforcing structure 17 (also

-

shown in hatched 1lines) may be provided on the exit

face of the throw shoe 1.
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As illustrated, the composite reinforcing

structure does not necessarily have to be placed over

the entire width, length or depth of the throw shoe in

order to prevent deterioration of the structure.

Figures 2 and 3 show two throw shoes of

)

different configurations, one having a single pocket

and the other having two pockets.

The geometry o©of the structure of the composite

1s tailored to the geometrical configuration of the

throw shoe, this configuration being chosen depending

on the material to be crushed.

The particular configuration of the composite
structure as 1llustrated was chosen so as, on the one
hand, to limit wear of the entire piece of the throw
shoe and, on the other handa, to allow easy production
of the throw shoe provided in situ with the reinforcing
structure when the throw shoe i1s being cast.

The throw shoe therefore consists of a

heterogeneous element, but without attached pieces,

which has, in the regions predominantly exposed to

wear, a reinforcement integrated i1nto the throw shoe in

the form of a structure based on a composite which 1is

formed from an iron-based alloy (steel or cast i1ron) on

the one hand and a ceramic having the property of wear

resistance for the envisaged uses, on the other.
Figures 4 and 5 show photographs of a throw

shoe with two pockets according to the prior art, in

which the preferential wear 1s essentially localized at
the nose of the throw shoe as well as at the lower edge
of the pockets i1in contact with the turntable.

Example

A throw shoe with a composite reainforcement, as
shown 1n Figure 2, was compared with an identical throw

shoe  without this composite reinforcement in  an

application 1involving the c¢rushing of rhyolite having

an incoming particle size of between 3 and 40 mm.
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The lifetime of the throw shoe with a composite

reinforcement 1s twice that obtained with eguivalent

throw shoes without this reinforcement.
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CLAIMS

1. Production method of a throw shoe with one or more

pockets, which is 1intended for centrifugal-type crushers

with a vertical shaft and having an essentially

parallelepipedal shape, provided on a working face with

one or more cavities forming the pockets of the said
throw shoe, in which all or part of the periphery of the
oocket or pockets is made of a reinforcing structure made
of a composite which 1s 1itself formed from an iron-based
alloy and wear-resistant ceramic particles and which 1is
formed 1in situ when the throw shoe 1s being cast by
infiltration of the ligquid metal which serves to form the
oody of the object.

2. Process according to Claim 1 in which the
reinforcing structure which 1is created 1in situ 1is only
achieved over a portion of the width or a portion of the
length or a portion of the depth of the throw shoe.

3. Process according to Claim 1 or 2 1n which the
reinforcing structure is tailored to the number, the size
and the geometrical shape of the pocket or pockets of the
throw shoe.

4. Process according to any one of Claims 1 to 3 1n
which the reinforcing structure located around the
periphery of the pocket or pockets located around the
periphery of the pocket or pockets furthermore comprises
a complementary reinforcing structure located on an exit
face of the throw shoe.

5. Process according to any one of Claims 1 to 4 1in
which the ceramic constituting the reinforcing structure

18 produced from agglomerated ceramic particles based on

alumina, zirconia or aluminum-zirconia.
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5. Throw shoe with one or more pockets, which 1is
intended for centrifugal-type crushers with a vertical
shaft and having an essentially parallelepipedal shape,
orovided on a working face with one ore more cavities
forming the pockets of the said throw shoe, in which all
or part of the periphery of the pocket or pockets
consists of a reinforcing structure made of a composite
which 1is itself formed from an iron-based alloy and a
wear-resistant ceramic and which 1s created 1in situ when
the throw shoe i1s being cast.
7. Throw shoe with one or more pockets according to
Claim 6 1in which the reinforcing structure created 1in
gitu is only located over a portion of the width or a
nortion of the length or a portion of the depth of the
throw shoe.
3. Throw shoe with one or more pockets according to
Claim 6 or 7 in which the reinforcing structure 1s
tajlored to the number, the size and the geometrical
shape of the pocket or pockets of the throw shoe.
9. Throw shoe with one or more pockets according to any
one of Claims 6 to 8 in which the reinforcing structure
located around the periphery of the pocket or pockets
furthermore comprises a complementary reinforcing
structure located on an exit face of the throw shoe.
10. Throw shoe with one or more pockets according to any
one of Claims 6 to 9 in which the ceramic constituting
the reinforcing structure 1is produced from agglomerated
ceramic particles Dbased on alumina, zirconia  oOr

alumina-zirconilia.
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