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polymer concrete (8). Said design has improved properties regarding damping and the total weight while flat subareas that are
composed of individual guiding plates (5) can additionally be used as clamping areas (5) of the chucking tool seat, thus making it
possible to obtain a pyramid-type joint which could previously be created with the required precision only by using a lot of effort
when producing the same from full material.
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ABSTRACT

Disclosed is a chuck (1) for accommodating a collet chuck, comprising a housing
(2) and a chucking tool seat (3) that is. assigned to the housing. The chucking tool
seat is embedded in the housing as a separate part via an intermediate filling that 1s
made of polymer concrete (8). Said design has improved properties regarding
damping and the total weight while flat subareas that are composed of individual
guiding plates (5) can additionally be used as clamping areas (5) of the chucking
tool seat, thus making it possible to obtain a pyramid-type joint which could previ-
ously be created with the required precision only by using a lot of effort when pro-

ducing the same from full matenial.
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DESCRIPTION

CHUCKING DEVICE AND METHOD FOR
MANUFACTURING A CHUCKING DEVICE

FIELD OF APPLICATION AND PRIOR ART

[001] The invention relates to a chucking device, particularly a chuck for receiving
a collet chuck, having a housing and a chucking tool receptacle associated with the

housing, as well as a method for the manufacture of a chucking device.

[002] A known chucking device according to DE 100 57 977 Al makes it possible
to recerve a chuck constructed as a closer. The chucking device has a substantially
cylindrical chuck body, in which 1s provided a chucking tool receptacle integrally
joined to the chuck body. On said chuck body is provided a spindle flange as a
connecting member between the chucking device and a machine spindle of a ma-
chining machine and which is in particular provided for a force-transferring opera-
tive connection to a drive mechanism of the machining machine. The chucking
device and chuck have corresponding internal/external geometries, so as to permit a
positive reception of the chuck in the chucking tool receptacle of the chucking de-
vice. On the chucking tool receptacle i1s provided a conical internal geometry con-
structed tor receiving the conically constructed external geometry of the chuck.
The chuck has several, elastically interconnected jaws for receiving a workpiece
and on introducing an operating force on the chuck by means of the corresponding

internal and external geometry clamping forces are exerted on the workpiece.

[003] The known chucking device is more particularly provided for the clamping
of workpieces for cutting-based machining processes, such as can e¢.g. be performed
during turning or cutting machining by means of a machining machine. Accompa-
nying the rising demands concerning precision of the clamping process to be per-
formed with the chucking device, as well as a machining speed and cutting rate dur-

ing machining by means of the machining machine, ever increasing demands are
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made on the chucking devices. These demands are further increased by the rising

use of minimum quantity lubrication or dry machining processes.

PROBLEM AND SOLUTION

[004] The problem of the invention is to provide a chucking device and a manufac-
turing method for the same, which permit a simplified manufacture and an im-
proved adaptation to the requirements of workpiece machining methods and which

in particular has an improved construction.

[005] This problem is solved by a chucking device having the features of claim 1
and a chucking device manufacturing method having the features of claim 16. Ad-
vantageous and pretferred developments of the invention are given in the further
claims and are explained in greater detail hereinafter. By express reference the
wording of the claims is made into part of the content of the description. Features
describing the chucking device and the manufacturing method are in part only de-
scribed once hereinafter. However, independently thereof, they apply both to the

chucking device and to the manufacturing method.

[006] According to the invention the chucking tool receptacle is in the form of a
separate component and 1s connected by connecting agents to the housing. ‘
Through a construction as a separate component the chucking tool receptacle can
be manufactured separately from the housing, which permits the use of different
manufacturing methods and materials for the chucking tool receptacle and for the
housing. The chucking tool receptacle can be constructed in one or more pieces, so
that a particularly advantageous adaptation can be obtained to the demands of the
workpiece to be chucked or to the requirements with respect to the machining proc-
esses used. The connecting agents more particularly provided for a force-
transterring operative connection of the chucking tool receptacle with the housing,
by separate or different design can also be adapted with respect to their characteris-
tics and coupling action between housing and chucking tool receptacle to specific
requirements with respect to the workpieces to be clamped or chucked with the

chucking device and the machining processes to be performed.
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[007] In a development of the invention a connecting agent material has a higher
damping and/or a lower density than a material of the housing and/or the chucking
tool receptacle. As a result the force peaks occurring during workpiece machining
and introduced into the workpiece and the chuck operatively connected thereto and
the resulting vibrations are not transferred directly into the housing and therefore to
the machining machine. Instead the necessary damping of these vibrations can be
brought about by a suitable choice of the connecting agent material and optionally a
corresponding design of the connecting agent. Damping is in particular brought
about by an internal friction of the connecting agent material. Particularly in the
case of machining processes such as hard turning, in which a particularly hard and
possibly brittle workpiece is to be machined, force peaks and resulting vibrations
occur. These can e.g. have a negative influence on the life of drives and bearings of
the machining machine. A damping of the force peaks by means of the chucking

device unburdens the machining machine in a simple manner.

[008] As aresult of a lower density of the connecting agent material compared
with that of the materials of the housing and/or the chucking tool receptacle, a
chucking device weight reduction can be brought about. This is advantageous for
the dynamics of the machining machine with respect to acceleration and decelera-
tion processes tor the workpiece to be received in the chucking device. This can
also lead to a positive influence of the chucking device on the bearings and drives,

because a lower chucking device weight leads to low force effects on the machining

machine.

[009] According to a further development of the invention the housing and/or the
chucking tool receptacle surround the connecting agent in a substantial and in par-

ticular radially encircling construction. This leads to an advantageous, force-
transferring supporting of the connecting agent on the housing and/or chucking tool
receptacle. There is in particular a direct force flux between the housing, chucking
tool receptacle and connecting agents. Such a supporting action and a correspond-
ing force flux permit a particularly advantageous choice of connecting agent mate-

rial and an optimized design of the connecting agent, particularly with respect to
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the geometry thereof. This leads to a wide margin for adaptation of the connecting

agent and the complete chucking device to the requirements of the machining proc-

esses to be performed.

[010] In a turther development of the invention the chucking tool receptacle is
terminated in a substantially flush manner with an end face formed by the connect-
ihg agent and/or the housing. This ensures a particularly advantageous force flux
between the chucking tool receptacle and the housing via the connecting agent.
Forces occurring during a machining process of a workpiece received in the chuck-
ing device and introduced via the collet chuck onto the chucking tool receptacle and
having components orthogonal to a median longitudinal axis of the chucking device
or torques which at least do not act exclusively about the median longitudinal axis
of the chucking device, must be supported on the housing via the connecting agent.
[t the chucking tool receptacle projected over an end face formed by the connecting
agents or the housing an additional lever arm would arise between the chucking
tool receptacle and the housing, which would lead to higher supporting forces for
the forces and torques, so that the connecting agents would have to be thickened or

reinforced.

[011] In a further development of the invention the connecting agents are at least
substantially formed by a nonmetallic material. As a result it is possible to have
particularly advantageous characteristics of the connecting agents with respect to
their density and damping in a wide range corresponding to the demands made on
the chucking device. The nonmetallic materials can in particular be plastics, plas-

tics filled with artificial and/or natural fibres, natural materials and combinations

thereof.

[012] In a preferred development of the invention the nonmetallic material is
polymer concrete or cast mineral, referred to in general terms hereinafter as poly-
mer concrete. Polymer concrete 1s a material comprising mineral fillers such as
granite, basalt, chalk, quartz gravel, quartz sand or stone dust in in each case differ-
ent particle size ranges and a small proportion of general reaction resins such as

epoxy resin or other binders. The material 1s mixed and is moulded or cast cold as
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a homogeneous mass. Polymer concrete is in particular characterized compared
with other materials, such as e.g. plastics, by the fact that it has a particularly low
and therefore advantageous shrinkage behaviour during hardening. On passing
from a liquid or pasty aggregate state in which processing can advantageously take
place into a solid aggregate state there is virtually no shrinkage of polymer con-
crete. Thus, on embedding components in polymer concrete there is a particularly
advantageous, integral binding or joining of said components. The density of
polymer concrete is significantly lower than that of materials conventionally used
in the manufacture of chucking devices and in particular metals. The at least tem-
porary pasty or liquid consistency of polymer concrete permits integral casting in
and/or of components. As the density of steel is just 8 g/cm3 and that of polymer
concrete just above 2 g/cm3, a weight saving is possible in addition to the advanta-

geous vibration characteristics and shrinkage behaviour.

[013] According to a further development of the invention the chucking tool recep-
tacle 1s constructed on an outer contour and/or the housing on an inner contour for a
positive connection to the connectihg agents. A positive connection ensures an ad-
vantageous force transfer via normal forces or normal force components between
the housing, connecting agents and chucking tool receptacle. Normal forces or
normal force components can be transferred provided that the forces to be trans-
ferred between the components have an at least pro rate force component, which is
oriented parallel to a surface normal on the inner contour of the housing or an outer

contour of the chucking tool receptacle. In the components in question a normal
force transfer occurs as a compressive force. Particularly when using polymer con-

crete, which has a high loadability with respect to compressive force, this ensures a

particularly advantageous force transfer. A positive connection can e.g. be imple-

mented by projections, undercuts, recesses or combinations thereof. In a particu-

larly advantageous embodiment of the invention an interlocking of the connecting
agents with the inner and/or outer contour is obtained. In the case of interlocking a

plurality of surfaces is available and can be used for a transfer of normal forces.

[014] In a further development of the invention an outer contour of the chucking

tool receptacle and/or an inner contour of the housing is at least sectionally poly-
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gonally shaped. Thus, in a particularly advantageous manner, a positive connection

1s brought about between the housing, connecting agents and chucking tool recep-
tacle. A polygonal outer contour of the chucking tool receptacle with a sequence of
uniformly or nonuniformly large, regularly or irregularly mutually oriented surface
sections can be obtained in ;imple manner by forming or cutting machining, such

as forging, milling, grinding or sawing. A polygonal construction of the inner
housing contour can in particular be brought about by milling, broaching or corre-

sponding forming or working processes.

[015] In a turther development of the invention the chucking tool receptacle has on
one end side at least one supporting surface for an axial supporting with respect to
the housing. This makes it possible to ensure that axial forces, such as are in par-
ticular used for clamping the chuck and which must be compensated by oppositely
directed compressive forces, do not lead to undesired shearing stresses in the con-
necting agents. In fact, a supporting surface brings about a direct supporting of the
chucking tool receptacle on the housing. A gap between the supporting surface and
the housing can be filled by connecting agents, which are essentially subject to a
compressive load action. In a particularly advantageous embodiment of the inven-
tion the supporting surface is made at least sectionally in circular ring form, so that

an additional supporting of tilting moments which can act on the chucking tool re- .

ceptacle 1s brought about.

[016] In a further development of the invention the housing carries a relatively
movable operating device for a force transfer from a machine spindle to a chuck
insertable 1n the chucking tool receptacle. This permits a control of the chuck by
operating means of the machining machine. The operating means can be operated
manually or by an external force and allow an advantageous, particularly an auto-

matable operation of the chuck. For this purpose the operating device can be con-

structed 1n known manner.

[017] In a further development of the invention the chucking tool receptacle has a
truncated cone-shaped inner contour, which is particularly advantageously and pre-

cisely manufacturable by a turning process. The same applies regarding the corre-
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sponding outer contour of the collet chuck. The truncated cone-shaped inner con-

tour also ensures an advantageous self-centring of the collet chuck relative to the
chucking tool receptacle, leading to a high rotational accuracy for the clamped

workpiece.

[018] In a further development of the invention the chucking tool receptacle has a
polygonal inner contour, preferably in the form of a pyramidal frustum, with at
least three pyramidal frustum surfaces. As a result of a polygonal inner contour and
a correspondingly designed outer contour of the collet chuck, compared with a trun-
cated cone-shaped inner contour there is an advantageous surface contact of the
collet chuck outer contour with the chucking tool receptacle. With corresponding
truncated cone-shaped contours of the chucking tool receptacle and the collet chuck
a surface contact between the contours is only ensured in a narrow range, whereas
there 1s only a line contact of the contours on receiving an excessively large or

small workpiece in the collet chuck.

[019] As opposed to this, with corresponding polygonal contours of the chucking
tool receptacle and the collet chuck, it is ensured that virtually independently of the
workpiece received in said collet chuck, there is a surface contact of the polygonal
contours permitting a particularly advantageous transfer and supporting of forces
and torques. Through a lower surface pressure between the chucking tool recepta-
cle and collet chuck resulting from the surface contact of the contours, lower wear
and higher loadability are ensured. The contours place virtually no limitation on
the magnitude of the forces to be transferred. As a result of the pyramidal frustum
contour 1t 1s also possible to have a positive transfer of torques acting around the
median longitudinal axis of the chucking device. Thus, unlike in the case of a trun-
cated cone-shaped contour, no additional measures against a relative rotation be-
tween collet chuck and chucking tool receptacle are needed. The concept of the
pyramidal frustum and pyramidal frustum surfaces is not to be understood as a limi-
tation to pyramidal contours, but instead merely serves to illustrate the substantially
trapezoidal inner faces of the chucking tool receptacle or outer faces of the collet
chuck. The simplést form of the pyramidal frustum is therefore a tetrahedral frus-

tum for which in each case three pyramidal frustum surfaces are to be provided on
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the chucking tool receptacle and collet chuck. In a preferred embodiment of the
invention the edges of the adjacent trapezoidal surfaces on the collet chuck are con-
vexly rounded, whereas the edges of the inner contour of the chucking tool recepta-
cle are offset with respect to one another and interconnected by a channel-like, con-
cave recess. This brings about a particularly advantageous, tolerance-uncritical
manutfacture of the inner contour which, as a result of the channel-like recesses, is
less susceptible to dirtying. This also avoids an undesired contact in the edge areas
between the chucking tool receptacle and the collet chuck, so that here increased

friction and the associated wear are reduced.

[020] In a further development of the invention the pyramidal frustum surfaces are
constructed as separate guide plates. This permits a particularly advantageous ma-
terial selection and manufacture of the pyramidal frustum surfaces to be provided
tor the chucking tool receptacle. In an advantageous embodiment of the invention,
e.g. In the case of a larger number of pyramidal frustum surfaces, one partial quan-
tity can be made from a first material and a further partial quantity from a second
material. The first partial quantity e.g. has particularly advantageous sliding char-
acteristics and 1s placed in the chucking tool receptacle in such a way that initially
contact takes place with the collect chuck. However, the second partial quantity
which is set back somewhat compared with the first partial quantity has a high

strength and consequently permits the transmission of high torques and forces.

[021] In a further development of the invention the guide plates have lubricating
ducts. Thus, when using the collet chuck, it is ensured that an adequate lubricant
quantity 1s available between the outer contours of the collet chuck and the inner
contours of the chucking tool receptacle, so that as a result of the reduced friction a

particularly accurate setting of the clamping force is made possible. The guide

plates can also have lubricating grooves supplied by means of the lubricating ducts.

The lubricating grooves ensure that dirt particles which have been deposited on the
corresponding contours are moved into the lubricating grooves on inserting the col-
let chuck 1n the chucking tool receptacle and consequently during the clamping of
the workpiece are not pressed into the pyramidal frustum surfaces so as to damage

the same.
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[022] In a further development of the invention the guide plates are constructed for
receiving rolling bodies. It is thus possible to bring about a particularly advanta-
geous clamping force control due to the almost hysteresis-free clamping force
transfer between the chucking device and the collet chuck. The rolling bodies re-
duce the otherwise occurring sliding friction between the corresponding contours to
a rolling friction which is much lower than the sliding friction. This particularly
permits an advantageous adaptation of the clamping force acting on the collet
chuck and workpiece. For example, a clamping force adjustment or possibly a
clamping force control is made possible with a variable clamping force during the
production process, so that during roughing work with high machining forces a
workpiece can be correspondingly firmly clamped. However, during the following
precision machining processes only a minimum clamping force i1s exerted by the
chucking device on the workpiece in order to minimize deformations to the latter.
To this end the rolling bodies can be firmly integrated into the guide plate or 1n the
form of rolling body mats, i.e. rolling bodies embedded 1n a ﬂexible material, are
placed on the guide plates and are consequently provided between the chucking
tool receptacle and collet chuck. The rolling bodies can 1n-particular be 1n the form
of rolling needles, which permit an advantageous force transfer as a result of line

contact between the corresponding contours.

[023] In a further development of the invention the lubricating ducts can be sup-
plied with lubricant by means of lubrication holes in the housing, said lubrication
holes being at least partly usable for fixing the guide plates during a casting proc-
ess. As aresult of lubrication holes in the housing a particularly advantageous, in-
tegral supply of the lubricating ducts is ensured and for this purpose no pipes have

to be connected to the chucking device.

[024] In a design of the chucking tool receptacle with guide plates, which are pro-
vided as individual parts in the chucking device housing, an orientation of thé guide
plates is significantly tacilitated if they are connected to the housing by means of
releasable or nonreleasable connections. It is particularly advantageous if for this

purpose use 1s made of holes which are in any case provided in the housing, such as
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1s the case with the lubrication holes. A thread can e.g. be cut into the lubrication

holes and into the same can be screwed fixing screws for the guide plates in order
to at least temporarily fix the latter. This 1s of particular interest if the guide plates
are to be connected to the housing by pouring in at least temporarily liquid or pasty

connecting agents such as e.g. polymer concrete.

[025] In a further development of the invention the housing 1s made from a nonme-
tallic material, preferably a plastics material and in particularly preferred manner a
carbon fibre-reinforced plastics material. This reduces the housing weight and a
particularly advantageous chucking device design is obtained if the housing 1s ap-
plied as a wound body of carbon fibre-reinforced plastics material to a spindle
flange serving as the winding mandrel and 1s connected to the chucking tool recep-

tacle by means of polymer concrete as the connecting agent.

[026] The method for the manufacture of a chucking device has the following
steps: positioning a chucking tool receptacle relative to a housing, filling a gap be-
tween housing and chucking tool receptacle with an at least temporarily flowable
connecting agent material. As a result connecting agent materials can be used
which at least temporarily have a liquid or pasty consistency and which conse-
quently and in advantageous manner permit a binding of the chucking tool recepta-
cle to the housing and e.g. the materials mentioned hereinbefore. It is unimportant
how the flowable state or the subsequent, substantially solid state of the connecting
agent 1s brought about. This can take place by melting, mixing several components
or hardening through an energy supply. The positioning of the chucking tool recep-

tacle prior to casting with respect to the housing ensures the precision necessary for

the chucking device.

[027] In a further development of the invention a positioning device 1s used for
positioning the chucking tool receptacle relative to the housing. The positioning
device permits an orientation of the chucking tool receptacle relative to the housing,
particularly by self-closure. On the chucking tool receptacle and/or housing can be

provided corresponding interfaces permitting an exact orientation of the positioning

device.
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[028] According to a further development of the invention guide plates, which are
provided for forming the chucking tool receptacle, are fixed to the positioning de-
vice. Whereas hitherto the manufacture of a chucking device provided with a py-
ramidal frustum-shaped chucking tool receptacle was complicated and expensive
and in particular involved costly production processes such as erosion or compli-
cated and tolerance-critically constructed designs, as a result of the at least tempo-
rarily flowable or castable connecting agents, particularly using polymer concrete
technology, a corresponding structure can be particularly inexpensively manufac-
tured. The chucking tool receptacle comprises an arrangement of several guide
plates, which prior to the introduction of the connecting agent are arranged in py-
ramidal frustum-like manner with a positioning device and are subsequently back-
cast. An advantageous handling of the guide plates is brought about by the prefix-
ing thereof, particularly by screwing. The guide plates are fixed to the very pre-
cisely manufactured positioning device, which consequently images its precision on
the subsequent position of the guide plates in the housing. The positioning device
is fixed through the oil cap, which has an internal thread and serves as a type ot
permanent fastening nut. The oil cup can remain in the chuck and subsequently

serve as a lubricating duct to the guide plates.

\

[029] In a further development of the invention the positioning device 1s used as a
holding means for the further machining of contours of the housing and/or chuck-
ing tool receptacle. This leads to a particularly precise orientation ot those geome-
tries on the chucking device which are provided for fitting to the machine spindle
and therefore greatly influence important characteristics such as the concentricity
and planarity of the chucking device. These geometries are e.g. implemented on
the spindle flange after carrying out the casting process and the resulting fixing of
the guide plates and permit machining aligned with the axis of symmetry of the py-

ramidal frustum.

[030] These and further features can be gathered from the claims, description and
drawings and individual features, both singly and in the form of subcombinations,
can be implemented in an embodiment of the invention and in other fields and can

represent advantageous, independently protectable constructions for which protec-
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tion is claimed here. The subdivision of the application into individual sections and

~ the subheadings in no way restrict the general validity of the statements made

thereunder.

BRIEF DESCRIPTION OF THE DRAWINGS

[031] Embodiments of the invention are diagrammatically illustrated 1n the draw-

ings and are described in greater detail hereinafter relative to the drawings, wherein

show:

Fig. 1 A perspective view of a chucking device with a pyramidal frustum-like

inner contour of the chucking tool receptacle.

Fig. 2 A planar sectional view of the chucking device of fig. 1.

Fig. 3 A perspectively shown half-section of the chucking device of figs. 1 and
2.

Fig. 4 Perspectively a chucking device with a pyramidal frustum-like inner

contour and rolling bodies on the guide surfaces.

Fig. 5 A planar sectional representation of the chucking device ot fig. 4.

Fig. 6 A chucking device with a truncated frustum-like inner contour of the

chucking tool receptacle in a perspective representation similar to fig. 1.

Fig. 7 A perspective section through the chucking tool receptacle with inserted

positioning device and guide plates fixed thereto.

DETAILED DESCRIPTION OF THE DRAWINGS

[032] A chucking device 1 has a substantially cylindrically shaped housing 2 in the

form of a basic body. On said housing 2 1s provided a frontal depression forming a
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reception area for a chucking tool receptacle 3. On an end side of housing 2 remote
from the depression is provided a not shown spindle flange for coupling to a not
shown machining machine spindle. The housing has a central hole 4 which can

serve as a passage for a not shown, per se known operating device.

[033] The chucking tool receptacle 3 has six substantially rectangular and therefore
also trapezoidal pyramidal frustum services, which are implemented as guide plates
S. The guide plates 5 are arranged in a regular sequence and with an identical angle
7 in the reception area with respect to the median longitudinal axis 6. A force-
transferring, positive connection between housing 2 and guide plates 5 is brought
about by connecting agents 8 made from polymer concrete and introduced between
housing 2 and guide plates 5. To ensure an advantageous force transter between.
housing 2 and guide plates 5, cylindrical sectional bulges 9 pointing in the direction
of the median longitudinal axis are provided on housing 2 and are in each case fron-
tally provided with a tapped hole 10 and permit a positive connection to the con-
necting agents 8. The guide plates 5 are arranged in such a way that on five of the

six sides they are in contact with the connecting agents 8 and theretore also ensure

a positive connection.

[034] On an inner surface 11 provided in the reception area of housing 2 and which
extends radially, the guide plates 5 are in flat connection with the housing 2, 1n or-
der to ensure an advantageous transfer of axial forces and consequently form a sup-
porting surface. In this way no harmful shearing stresses can act axially on the
connecting agents. A thin connecting agent layer is provided between guide plates
5 and inner surface 11, which is used for compensating tolerances and which when
using the chucking device is only subject to compressive force action. As a result
of the rectangular construction of the guide plates 5 in conjunction with the regular
arrangement under angle 7 to the median longitudinal axis 6, there are substantially

triangular connection sections 12 between the guide plates.

[035] In a not shown alternative embodiment of the invention the connection sec-
tions 12 are in each case implemented as channel-like, concave and substantially

truncated cone-shaped areas. They consequently permit an advantageous decoup-
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ling of corner areas of a collet chuck to be inserted in the chucking tool receptacle

3.

[036] In the case of the chucking device 1 shown in fig. 1 in the guide plates 5 1s 1n
each case provided a lubricating duct 13, which is linked to lubricating grooves 16
and consequently permits the distribution of a lubricant passing out of lubricating
duct 13 over the surface of guide plates 5. By means of an oil cup 14 lubricating
duct 13 is linked with a lubrication hole 15 in housing 2. Oil cup 14 is constructed
as a separate component and is cast into the housing. Besides connecting the lubri-
cating duct 13 to lubrication hole 15 it also brings about a prefixing of guide plates
5 prior to the introduction of the connecting agents. Through the separate construc-
tion of the oil cup 14, in simple manner it is possible to vary the number of guide
plates 5 to be provided for the chucking tool receptacle 3. It also greatly simplities

the manufacture of the reception area to be provided in housing 2.

[037] On an end side remote from inner surface 11, the guide plates have a flush
construction with a surface formed by the end side of the housing. connecting

agents 8 also do not project beyond this surface. This brings about an advantageous
force flux between the guide plates 5 provided for absorbing compressive forces of

a not shown collet chuck and the housing 2 by means of connecting agents 8.

[03 8] The sectional representation of fig. 2 shows that the guide plates 5 have a
substantially parallelogram-like cross-section and consequently are oriented with
their upper faces facing inner surface 11 and the end face of housing 2 1n parallel‘
manner with respect to said surfaces and in the radial direction. Fig. 2 also shows
the location of hole 4 and the design of spindle flange 17. Fig. 3 shows the lubrica-
tion holes 15 in housing 2 permitting the supply of the lubricating grooves 16 via

lubricating ducts 13.

[039] For the further description of figs. 4 to 7, for functionally identical elements
according to figs. 1 to 3 the same reference numerals are used. Diverging from the
chucking device 1 shown in figs. 1 to 3, in the chucking device 1 shown in figs. 4

and 5 there is an arrangement of rolling bodies 18 on guide plates 5. The rolling
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bodies 18 are in the form of rolling body mats and are interconnected by an elastic
material, e.g. rubber. To achieve a fixing of the rolling body mats, a cover plate 19
is provided and is frontally applied to the chucking device 1 and fixed using screws
20. To achieve a particularly advantageous orientation of rolling bodies 18, the
guide plates 5 are equipped with pocket-like depressions for receiving the rolling
bodies 18 held in the rolling body mats. Apart from fastening the rolling body
mats, cover plate 19 also protects the connecting agents 8 against mechanical intlu-

ences and aggressive coolants and/or lubricants.

[040] The chucking device 1 shown in fig. 6 differs from the embodiments of figs.
1 to 5 through a truncated cone-shaped inner contour of the chucking tool recepta-
cle 3. This contour makes it possible to receive conventional collet chucks and
therefore has a particularly advantageous universal application. From the outer
contour the chucking tool receptacle is advantageously circular or conical. In order
to bring about an improved self-closure with the connecting agents or polymer con-
crete 8, the outer contour of the chucking tool receptacle 3 can also have a different
configuration, e.g. can be polygonal and pyramidal frustum-like or equipped with
projections/recesses. This assists an advantageous transmission of torques from the

chucking tool receptacle 3 to connecting agents 8 and therefore once again to hous-

ing 2.

MANUFACTURING METHOD

[041] For manufacturing an inventive chucking device 1 according to fig. 7, firstly
the housing 2 is produced. In the above-described embodiments the housing 2 1s
made from a metallic material, e.g. tool steel using a milling method, 1.e. the recep-
tion area in housing 2 is formed by cutting. Subsequently holes or receptacles are

made for the oil cups 14 on the inside of housing 2.

[042] Subsequently the oil cups 14, as lock nuts for screws 20, are formed on the
back of guide plates 5. The screws 20 are passed through holes in the positioning
device 22, which has an outer contour corresponding to the number and orientation

of guide plates 5, and are screwed into the oil cups 14. For each guide plate there 1s



10

15

20

CA 02583383 2007-04-05

16

at least one screw 20 or screw coupling. This leads to a firm, precisely oriented

union of positioning device 22 and guide plates 5.

[043] Then the positioning device 22 with guide plates 5 1s brought into housing 2
and positioned as accurately as possible for which purpose not shown auxiliary
means are used. Thus, the represented engagement of the o1l cup 14 in the recesses
in the inside of housing 2 can e.g. be so precise that it serves for positioning pur-
poses. The polymer concrete can now be introduced into the gap formed by the
boundaries of the reception area and the guide plates 5, as well as positioning de-

vice 22 and housing 2.

[044] Following the complete hardening of the polymer concrete the positioning
device 22 is used as a connection member for the machine spindle of a turning ma-
chine or lathe, so that on housing 2 can be applied the spindle flange 17 and other
geometries in precise orientation with respect to the guide surfaces. This ensures
that there 1s a particularly precise reference of the polygonal inner contour of the
chucking tool receptacle 3 with respect to spindle flange 17 and consequently the
concentricity and planarity tolerance of the chucking device is particularly good.
The positioning device can then be removed and an operating device inserted in
hole 4. After removing the screws from the o1l cups 14 finish-machining of the
chucking device can take place. Advantageously the lubrication holes 15 are then
made 1n housing 2 and o1l cups 14 from the spindle tlange. The chucking device 1

1s then complete and can then be finish-machined.
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CLAIMS

A chucking device having a housing and a chucking tool receptacle
associated with the housing, the housing and chucking tool receptacle
substantially surrounding or enclosing connecting agents, the chucking
tool receptacle being produced as a separate component and connected to
the housing by the connecting agents for a force-transferring support of
the connecting agents on the housing and the chucking tool receptacle for
a direct force flux between the housing, connecting agents and chucking
tool receptacle, characterized 1n that the connecting agents between
housing and chucking tool receptacle are made of an at least temporarily

free-flowing connecting material.

The chucking device according to claim ], characterized in that a material
of the connecting agents has a higher damping and/or a lower density than

1 material of the housing and/or chucking tool receptacle.

The chucking device according to claim 1 or 2. characterized in that the
chucking tool receptacle terminates substantially flush with an end face

formed by the connecting agents and/or housing.

The chucking device according to anyone of claims 1 to 3, characterized
in that the connecting agents at least substantially have a non-metallic

material.

The chucking device according to anyone of claims 1 to 4, characterized
in that the chucking tool receptacle on an outer contour and/or the

housing on an inner contour 1s constructed for positive connection to the

connecting agents.

The chucking device according to anyone of claims 1 to 5, characterized

in that on an end side, the chucking tool receptacle has at least one, In
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particular at least sectionally circular supporting surface for supporting

with respect to the housing in the axial direction.

The chucking device according to anyonc of claims 1 to 6, characterized
i1 that on the housing is provided a relatively movable operating device

for a force transfer from a machine spindle to a chuck insertable in the

chucking tool receptacle.

The chucking device according to anyonc of claims 1 to 7, characterized

. that the chucking tool receptacle has a truncated cone-shaped 1nner

contour.

The chucking device according to anyone of claims 1 to 7, characterized

‘1 that the chucking tool receptacle has a polygonal inner contour.

The chucking device according to claim 9. characterized in that the

chucking tool receptacle has at least three pyramidal frustum surfaces

implemented as separate guide plates.

The chucking device according to claim 10. characterized in that the
pyramidal frustum surfaces are constructed for receiving rolling bodies,

which can in particular be in the form of rolling needles.

The chucking device according to claims 10 or 11, characterized in that
the chucking tool receptacle, including the pyramidal frustum surfaces,

have lubricating ducts.

lubricating ducts terminating at the chucking tool receptacle are
suppliable with lubricant by means of lubrication holes provided 1n

housing.



14.

15.

16.

17.

18.

19.

20.

21.

CA 02583383 2012-06-28

19

The chucking device according to anyone of claims 1 to 13, characterized

in that the housing is at least partly formed from a non-metallic material.

A method for the manufacture of a chucking device, involving the steps:

positioning a chucking tool receptacle relative to a housing and filling a

gap between the housing and the chucking tool receptacle with an at least

temporarily free-flowing material for the connecting agents.

The method according to claim 15, characterized in that a positioning
tioning the chucking tool receptacle relative to the

provided for forming the chucking

device is used for posi

housing, and preferably guide plates

tool receptacle, are prefixed on housing and oriented by the positioning

device.

The method according to claim 16, characterized in that the positioning

device is used as an interface for the further machining of contours of the

housing and/or chucking tool receptacle.

The method of claim 15, wherein the free-flowing material is polymer

concrete.

The chucking device according to claim 1, wherein the free-flowing

material is polymer concrete.

The chucking device according to claim 5. wherein an outer contour of

the chucking tool receptacle and/or an inner contour of the housing 1s at

least sectionally polygonally shaped.

The chucking device according to claim 9. wherein the chucking tool

receptacle has an inner contour in the form of a pyramidal frustum, with

at least three pyramidal frustum surfaces.
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The chucking device according to claim 13, wherein the lubrication holes
are usable for fixing the chucking tool receptacle whilst making the

connection with the connecting means.

The chucking device according to claim 14, wherein the housing 1s at
least partly provided as a winding form made of carbon fibre-reinforced

plastics material.
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