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Securing the shaft in a cone crusher

Description

The invention relates to a cone crusher having a crushing cone held on a driven
eccentric bushing, wherein the eccentric bushing rotates in a radial direction about a
crusher shaft, which is designed as a spindle and is fixedly clamped in a receptacle

provided in the housing lower part.

PRIOR ART

Cone crushers of this type, but also gyratory crushers have long been known from the
prior art. In accordance with their intended use, the mass comminution of pieces of
rock, they are exposed in a harsh environment to large loads and to correspondingly
high wear. In order to be able to ensure reliable operation, the wearing parts,
including in particular the crushing cone held on the cone carrier and also the
mounting of the cone carrier, have to be exchanged from time to time. It is
advantageous for the service life if these operations can be performed quickly in situ.
Since, however, the external conditions in situ are highly uncomfortable and the
personnel used for the maintenance work sometimes become impatient because of the
failure-induced delay, the moves have to be able to be performed simply and without
a particular outlay on tools. In particular, the use of a heavy tool should be avoided as

far as possible because of the risk of damage to the crushers.

Support of the spindle within the housing, as disclosed, for example, in the prior art
according to DE 1 027 042, has long proven successful. In this case, a bell-shaped
eccentric bushing having a correspondingly bell-shaped crushing cone is pulled over
a fixed spindle. The eccentric bushing is set into rotation by an external motor via a
bevel gear and a horizontally lying drive shaft. The spindle is clamped in the housing
lower part via a conical seat which has a self-locking action. For the vertical securing

and for the correction of the fitted position of the spindle, it is known to use a shaft
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nut at the lower end of the spindle in order additionally to brace the spindle against

the housing part.

However, to manufacture the conical seat surfaces on the spindle and in the housing
lower part is particularly complicated because of the required precision. This applies
especially to modern cone crushers in which the spindles have a length of more than
one meter. To manufacture conical seats at this length is at least complicated, if not
even impossible — at least to the precision required, in particular where the oil ducts
running in the spindle are dependent on the precise axial positioning. Furthermore, it
is difficult to remove a spindle, which is being pressed fixedly into its conical bearing
by the operation, for repair. Even with the aid of pressurized oil assemblies, the
release of a spindle from its conical seat is not always ensured, and therefore a heavy

tool is used.

WO 2012/140307 A1l discloses a device according to the preamble of Claim 1.

THE INVENTION

It is now the object of the present invention to design a maintenance-friendly and
cost-effective cone crusher, in which the installation and also the removal of the
spindle are easily possible even under adverse conditions and without the use of a

heavy tool.

This object is achieved by the cone crusher according to Claim 1. Advantageous

embodiments are described in the dependent claims.

As claimed, the essential aspect of the invention lies in the fact that the conical seat
of the spindle, which conical seat is problematic for large cone crushers, can be
replaced by a cylindrical seat and the spindle can be braced in a purely mechanical
manner with a force fit in said cylindrical seat, wherein said bracing provides the
same secure support as a conical seat, but avoids the disadvantages of the complex
removal and installation and the difficult positioning of the oil ducts. This is achieved

according to the invention in that the crusher shaft, which is designed as a spindle,
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comprises a cylindrical upper bearing portion which is braced in a bore forming the
spindle receptacle. The force-fitting bracing is undertaken here by means of a
clamping device which is accessible from the outside and is actuable purely
mechanically, wherein the use of a conical clamping set, as is known from the prior
art in particular for the production of shaft-hub-connections, is appropriate as such a

clamping device.

In order to be able to reliably compensate for the forces caused by the wobbling
movement, the bracing of the spindle is undertaken not only via a single upper
clamping device, but rather by means of two mechanical clamping devices which are
arranged at an axial distance from each other and are dependent on the bending
torque and are held in the housing lower part with a sufficiently large force
engagement surface. Accordingly, in addition to the upper bearing portion, the
spindle additionally comprises a cylindrical lower bearing portion which is clamped
in a corresponding lower region of the annular space provided in the housing lower

part by means of the second “lower” mechanical clamping device.

It is of particular advantage, because of the large clamping forces and because of the
simple and therefore robust construction, if the two mechanical clamping devices for
the production of the force-fitting connection are formed by conical clamping sets as
are known per se from the prior art and are commercially available. As is known,
such clamping sets have a conical inner ring (inner conical ring) and a
correspondingly conical single- or two-part outer conical ring (“pressure ring”),
wherein the conical surfaces of the rings slide on each other, and wherein inner ring
and pressure ring are pulled over each other with tension means, in particular with
clamping screws which are plugged through said rings and are combined into screw
assemblies. With the displacement of the conical surfaces, because of the conical
rings a radial force component arises from the axial prestressing force of the screws,
said radial force component elastically shrinking the inner ring and expanding the

outer ring such that compression is produced.
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In order to facilitate the shrinkage and the expansion of the rings, it is particularly
advantageous specifically in the case of the large-diameter clamping devices required

for the present intended purpose, to use slotted inner and outer rings.

It is indeed expedient, for the use according to the invention of the clamping sets, but
not absolutely necessary, for the rings to be continuous. As an alternative, clamping
sets may also be formed by individual ring segments which are arranged

symmetrically around the circumference of the spindle.

However, very generally, care should be taken in the case of the clamping sets to
ensure that the cone angles are not too flat and it must be taken into account that there
is the risk during the bracing of self-locking, which obstructs the later opening.
Instead, the cone angles should be sufficiently steep such that, despite effective
bracing, easy opening of the clamping sets when the clamping screws are released is
nevertheless guaranteed. The spindle is removed in a simple manner by release of the
screw assemblies of the two clamping sets. In particular, no additional aids, such as,
for example, pressurized oil assemblies, are required. However, it may be
advantageous to provide the pull-off threads which are known from commercially
available clamping sets and into which screws can be screwed, which screws are then

supported against the outer ring and drive the rings apart.

For the simple and precise installation and for the secure support of the spindle, it is
furthermore advantageous to provide an axial stop in the spindle receptacle, against
which axial stop the spindle lies with a correspondingly annular support. The spindle
is then simply introduced from above into the spindle receptacle as far as the stop.
The stop thus defines the exact axial fitted position of the spindle, in which fitted
position in particular also the oil lines running in the spindle are reliably positioned.
The annular support of the stop is advantageously realized by the fact that, firstly, the
spindle and, secondly, the spindle receptacle in the lower region undergo a reduction
in diameter. The annular support then arises at the transition between the two

different diameters.
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It is particularly advantageous here in respect of good accessibility and consequently
for simple installation if the reduction in the diameter is provided between the upper
and the lower bearing portion of the spindle, wherein the lower bearing portion has a
smaller external size than the upper bearing portion. The clamping sets also have
correspondingly different diameters. The screw assemblies of the upper clamping set
are accessible from above, and those of the lower clamping set from below, during

the installation.

In order to be able to securely brace spindles of particularly large diameters, it is
advantageous to use conical clamping sets having radially divided pressure rings
which lie virtually one behind another. In this case, the clamping sets have a front
pressure ring which faces the inner ring, and a rear pressure ring, wherein the two
pressure rings are acted upon via the by clamping screws which are assigned thereto

and reach through the inner ring.

A particular advantage which arises from the bracing according to the invention of
the spindle is, in addition to the robust construction of the cone crusher, especially
also the relatively low overall height given a large diameter and correspondingly
great efficiency at a high throughput. A further advantage of the bracing according to
the invention is the substantially lower structural of complexity of the mounting in
comparison to the previous conical bearing. In addition, separate fixing of the vertical
fitted position of the spindle that is required in the case of the conical mounting can

be dispensed with.

The invention therefore provides a maintenance-friendly and economically expedient

alternative to the existing type of shaft fastening.

PREFERRED EXEMPLLARY EMBODIMENT OF THE INVENTION
A particular embodiment of the cone crusher according to the invention is explained

in more detail below with reference to the figures, in which:

Figure 1 shows a section through the head of the cone crusher, and
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Figure 2 shows a detail comprising the conical clamping sets.

Figure 1 first of all illustrates a section through the head of the cone crusher
according to the invention. The material for crushing that is fed to the cone crusher is
comminuted here between the fixed crushing ring 1 of the housing upper part 2 and
the crushing cone 3 sitting on a conical seat of the cone carrier 4. The cone carrier 4
is set via the driven eccentric bushing 5 into a wobbling movement, as a result of
which the crushing gap 6 between crushing ring 1 and crushing cone 3 changes in a
continuously revolving manner. In the crushing gap 6, the material for crushing is
comminuted by a squeezing and impact action until said material can leave the cone

crusher through the crushing gap 6.

The driven eccentric bushing 5 rotates in a radial direction about a spindle 7 which is
clamped fixedly in the housing lower part 8. For the axial supporting of the cone
carrier 4, use is made of a spherical axial bearing 10 which is arranged on the head of
a cylinder piston 9 and absorbs the wobbling movement of the cone carrier 4. The
cylinder piston 9 is integrated in an end-side bore of the spindle 7 and permits the
axial displacement of the cone carrier 4 with the crushing cone 3 sitting thereon,
which leads to the setting of the width of the crushing gap 6. The cylinder piston 9 is
supplied with hydraulic oil via oil lines 18 placed into the spindle 7.

The spindle 7 is of rotationally cylindrical design and is pushed into the
corresponding spindle receptacle 11, which is provided in the housing lower part 8
and is designed as a bore, wherein a sufficiently large amount of play is provided
between the spindle 7 and the spindle receptacle 11. For the purpose of bracing the
spindle 7 within the spindle receptacle 11, said spindle has a cylindrical upper
bearing portion 15 (figure 2) which is braced in the spindle receptacle by means of an
upper mechanical clamping device in the form of a conical clamping set 14.1. The
conical clamping set 14.1 is received here in an annular space 12 provided in the

spindle receptacle 11.
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In the present exemplary embodiment, the spindle 7 is additionally held via a second
lower bracing means 14.2. For this purpose, said spindle has a cylindrical lower
bearing portion 13 which is clamped in a lower region of the the spindle receptacle 11
by means of a corresponding lower mechanical clamping device in the form of a
further conical clamping set 14.2 of smaller diameter. In this case, the annular space
16 which receives the clamping set 14.2 is taken out of the spindle. The fastening of
the spindle 7 is therefore characterized in that the latter is clamped in the housing
lower part 8 via two bending-torque-dependent, differently sized clamping sets 14.1
and 14.2 having a sufficiently large force engagement surface. The clamping sets 14.1
and 14.2 are fitted via the two annular spaces 12 and 16 into two constructional
portions, which are provided for this purpose and are designed as cylindrical guides,

between spindle and spindle receptacle.

As is apparent from the figures, the spindle 7 lies against a stop 17 which is formed
by the spindle receptacle 11. For this purpose, between the upper bearing portion 15
and the lower bearing portion 13 a transition is provided from a small to a larger bore
diameter and, in a corresponding manner on the spindle 7, a transition is provided
from a larger to a small shaft diameter. This stop 17 in the axial direction defines the

fitting depth of the spindle 7 in the spindle receptacle 11.

The clamping sets used in this embodiment each have three elements which are
displaceable in relation to one another, wherein the required clamping force is set via
corresponding screw assemblies. As is apparent, the upper clamping set 14.1 is
oriented in such a manner that the conical inner ring 20 lying against the upper
bearing portion 15 tapers downward toward the lower bearing portion 13. By contrast,
the lower clamping set 14.2 is oriented in such a manner that the conical inner ring 19
lying against the lower bearing portion 13 tapers upward toward the upper bearing

portion 15.

In the embodiment, use is made of commercially available clamping sets 14.1, 14.2
which each comprise a closed inner ring 20 and two closed pressure rings 21.1 and

21.2 lying one behind the other, wherein each of the pressure rings 21.1 and 21.2 is
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braced via a separate screw assembly 22. The upper clamping set 14.1 is oriented
here in such a manner that the heads of the screws 22 are accessible from above when
the eccentric bushing is removed, wherein the lower clamping set 14.2 can be braced

by screws, the heads of which are accessible from below.
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List of reference signs

crushing ring

housing upper part
crushing cone

cone carrier

eccentric bushing
crushing gap

shaft

housing lower part
cylinder piston

axial bearing

spindle receptacle
annular space

lower bearing portion 1
clamping sets (14.1 and 14.2)
upper bearing portion
annular space

stop

oil line

inner ring 19

inner ring 20

pressure rings (21.1 and 21.2)
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PATENTKRAV

Kegleknuser med en knusekegle, som holdes pa en drevet excenterbgsning,
hvorved excenterbgsningen radialt fgrt roterer omkring en akseltap (7), som 1
en akseltap-modtager (11), der er tilvejebragt 1 husunderdelen (8), er fast ind-
spendt, hvorved akseltappen (7) omfatter et cylindrisk, gvre lejeafsnit (15),
som ved hjzlp af en gvre, mekanisk spendeindretning (14.1) er indspandt i en
boring, som danner akseltap-modtageren (11), kendetegnet ved, at akseltap-
pen (7) omfatter et cylindrisk, nedre lejeafsnit (13), der ved hjzlp af en nedre,

mekanisk spendeindretning (14.2) er indspandt i et nedre omrade af boringen.

Kegleknuser ifglge krav 1, kendetegnet ved, at de mekaniske spendeindret-
ninger er dannet af navnlig kommercielt tilgengelige spendeset (14.1, 14.2),
som hvert for sig omfatter en konisk inderring og en tilsvarende, konisk yder-
ring, der virker som trykring, hvorved inderring og yderring navnlig er lukkede

ringe.

Kegleknuser ifplge krav 2, kendetegnet ved, at hvert af de to spazndesat
(14.1, 14.2) 1 hvert tilfelde er modtaget i et ringrum, hvorved ringrummet (12)
for det gvre spendesat (14.1) er udtaget fra akseltap-modtageren (11), og ring-
rummet (16) for det nedre spendeset (14.2) er udtaget fra det nedre lejeafsnit

(13).

Kegleknuser ifplge et af de forrige krav, kendetegnet ved, at akseltap-
modtageren (11) danner et anslag (17), hvorved der mellem det gvre lejeafsnit
(15) og det nedre lejeafsnit (13) er tilvejebragt en overgang fra en lille til en
stgrre boringsdiameter, og tilsvarende pa akseltappen en overgang fra en stgrre

til en lille akseldiameter.

Kegleknuser ifglge et af kravene 2 eller 4, kendetegnet ved, at det gvre spen-
deset (14.1) er orienteret saledes, at den koniske inderring, som ligger an mod
det gvre lejeafsnit, indsnevres nedad mod det nedre lejeafsnit, hvorved det

nedre spandes®t (14.2) er orienteret saledes, at den koniske inderring, som



10

15

20

DK/EP 3129148 T3

11

ligger an mod det nedre lejeafsnit, bliver stgrre 1 retning mod det gvre lejeat-

snit.

Kegleknuser ifglge krav 5, kendetegnet ved, at det gvre spendeszt (14.1) kan
spandes ved hjelp af skruer, hvis hoveder er tilgengelige fra oven ved aftaget
excenterbgsning, hvorved det nedre spandesat (14.2) kan spandes ved hjelp

af skruer, hvis hoveder er tilgaengelige fra neden.

Kegleknuser ifglge et af kravene 2 til 6, kendetegnet ved, at der anvendes
kommercielt tilgaengelige spendesat (14.1, 14.2), for hvilke dimensionerne af

akseltappen og akseltap-modtageren er konfigureret pa tilsvarende made.

Kegleknuser ifglge krav 7, kendetegnet ved, at hvert af spendes®ttene (14.1,
14.2) omfatter en lukket inderring, og hvert for sig omfatter to bag hinanden
liggende, lukkede trykringe, hvorved hver af trykringene spandes via en sepa-

rat skruesamling.

Kegleknuser ifglge krav 7, kendetegnet ved, at hvert af spendes®ttene (14.1,
14.2) omfatter en opslidset inderring og en opslidset trykring.
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