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CLAMPING DEVICE WITH PLANAR CONTACT

{001} The invention relates to clamping devices for gear workpieces, in
particular for use in gear cutting machines for machining gears.

Description of the prior art

[002] Buring the machining of gears, waviness can occur on the surfaces
of the tooth flanks, the roughness of which is typically in the p range. The effort
required to machine wavy tooth flanks is often relatively high.

[003] Avoiding such waviness is the subject matter of the utility model
DEZ202009007821U1. This utility model is specifically concerned with an
approach that makes it possible to dampen vibrations that can occur on a gear
workplece clamped in a processing machine. According to the description of this
utility model, the vibrations result from the dynamic interaction of the gear
cutting tool with the gear workpiece clamped in a clamping device. A flat, ring-
shaped vibration damping element is used on the clamping device to dampen the

vibrations that occur.

[004] Despite this measure which was mentioned by way of example and
was designed to reduce waviness, there are still bevel gears whose tooth flanks
continue to show waviness, especially when machining the tooth flanks of bevel

gear workpieces.



(15) JP 2020-172020 A 2020.10.22

K26-0333P-1P_final

{005] Therefore, the invention is based on the object of offering a solution
which allows to prevent or further reduce the said waviness of the tooth flanks
during the machining of gears with gear culting tools, in particular during the

machining of bevel gears.

{0063 According to the invention, the object is solved by a device

according to claim 1.

[007] According to the Invention, this object is sofved by a clamping
device with a receiving opening, which is arranged concentrically to a workpiece
spindie axis,' wherein
- the clamping device is designed for clamping a gear workpiece
comprising a conical head portion with teeth and a shaft or shank,
- the clamping device comprises an annular bearing surface,
+ which is arranged concentrically to the workpiece spindle axis,
« which is located In a workpiece-side end region of the clamping
device, and
» which extends essentially perpendicular to the workpiece spindle

axis.

[008] The clamping device is characterized in that in the end region on the
workpiece side at least one circumferential groove is provided as a recess, which
extends from an outer surface of the clamping device radially in the direction of
the workpiece spindle axis and/or which extends from an inner surface of the

clamping device radially outwards in relation to the workpiece spindle axis,

[009]} Before an approach to solving the problem could be found,
numerous investigations of the machining steps and the surface condition of the

flanks of gear workpieces were necessary.

[0010] It could be shown that the waviness occurs mainly during the dry
machining of gear workpieces. Further investigations have then confirmed that
there is a direct correlation between the large heat input that occurs during dry
machining and the occurrence of waviness.
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[0011] One reason for this was that the gear workpiece seemed to be
released minimally from the clamping. In order to counteract this, an attempt
was made to re-clamp the gear workpiece in the clamping device during gear

machining. However, this approach did not lead to a significant improvement.

[0012] Further investigations then showed that the waviness mentioned
above is caused by the fact that the gear workpiece is subjected to torsional
vibrations during machining. These torsional vibrations are apparent in the
transition area between the head region and the shaft/shank of the gear
workpiece,

[0013] It could be deduced that these torsional vibrations oceur above all
when the gear workpiece heats up considerably due to machining. If the gear
workpiece is clamped with its shaft or shank in a clamping device, the shaft or
shank can only expand in the axial direction. Expansion in the axial direction
causes a small (in the range of a few microns) axial displacement of the head
region of the gear workpiece. As a resuit, the planar contact, which previously
existed between an axial contact shoulder of the head region and a contact
surface of the clamping device, is reduced and the head region can be excited to
torsional vibrations by the gear tool.

[0014] These torsional vibrations cause very small displacements between
the gear cutting tool and the gear workplece, which in turn can lead to the

formation of the waviness mentioned above.

[0015] This is where the invention comes in, in that it prevents or strongly
dampens these vibration states in the head region of the gear workpiece by

attaching an efastic planar contact.

{0016} The invention can be applied to clamping devices comprising a main
body with a receiving opening for receiving the shaft or shank of a gear
workpiece. With these embodiments, the circumferential groove can be provided

in the workpiece-side area of the main body.

[0017] The invention can be applied to clamping devices comprising a nose
piece (also called a centering bushing) with a central receiving opening. With
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these embodiments, the circumferential groove can be provided in the
workpiece-side area of the nose piece. Preferably, such clamping devices aiso
comprise, in addition to the nose piece, a main body with a central receiving
opening for accommeodating & gear workpiece. In this case, the nose piece sits
between the main body and the gear work piece.

[0018] In all embodiments, a conical outer surface can be present in a
workpiece-side end region of the main body or the nose piece, wherein the
circumferential groove starting from this surface extends radially as an external

recess in the direction of the workpiece spindie axis.

[0019] In addition or aiternatively, an inner surface can be present in an
end region of the main body or the nose piece on the workpiece side for all
embodiments, wherein the circumferential groove starting from this inner surface
extends radially outwards in relation to the workpiece spindle axis as an internal

recess.

[o020] In alt embodiments, there should be a material region in the area of
the face contact (l.e. in the area of a stop plane) that does not deform, in order
to guarantee a defined installation dimension or clamping dimension. This non-
deformable material region serves quasi as an exactly defined stop for the heel
of the gear workpiece when pushing the shaft/shank of the gear workpiece into
the recelving opening. The heel is therefore also referred to as the axial system

heel on the gear workpiece.

{0021} Preferably, all embodiments include a planar contact check, which
serves to check the planar contact of the gear workpiece against the clamping

device during machining.

[0022] Further advantageous embodiments can be found in the dependent
claims.

DRAWINGS

[0023] Embediment examples of the invention are described in more detail

below with reference to the drawings, wherein:
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FIG. 1 shows a schematic front view of a gear cutting machine in which the
clamping device according to the invention can be used;

FIG. 2A shows a perspective exploded view of a first exemplary clamping
device for clamping a gear workpiece in the form of a bevel gear
pinion with shaft;

FIG. 2B shows a sectional view of the clamping as shown in Fig. 2A;

FIG. 2C shows a schematic sectional view of a similar clamping device
according to the invention;

FIG. 3A shows a sectional view of a second exemplary clamping device for
clamping another gear workpiece in the form of a bevel gear pinion
with shaft;

FIG. 3B shows a magnified sectional view of a nose piece of the clamping
device of Fig. 3A, showing a non-clamped condition;

FIG. 3C shows an enlarged section of Fig. 3A, showing a condition with a
non-clamped gear workpiece;

FIG. 3D shows an enlarged section of the clamping device according to Fig.
3A, wherein a condition with clamped gear workpiece is shown;

FIG. 4A shows an enlarged section of an area of another clamping device;

FIG. 4B shows an enlarged section of an area of another clamping device;

FIG. 4C shows an enlarged section of an area of another clamping device;

FIG. 4D shows an enlarged section of an area of another clamping device;

FIG. 5A shows a schermatic sectional view of the area close to the workpiece
of ancther clamping device, wherein a non-clamped condition is
shown;

FIG. 5B shows a schematic sectional view of the area close to the workpiece
of another clamping device, wherein a non-clamped condition is
shown;

FI1G. 5C shows a schematic sectional view of the area close to the workpiece
of another clamping device, wherein a non-clamped condition is

shown.
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Detailed description of the preferred embodiments

[0024] In connection with the present description, terms are used which
are also used in relevant publications and patents. It should be noted, however,
that the use of these terms is merely intended to facilitate understanding. The
inventive idea and the scope of protection of the claims should not be restricted
in interpretation by the specific choice of terms. The invention can easily be
transferred to other conceptual systems and/or fields. In other areas of expertise

the terms are to be applied analogously,

[0025] Fig. 1 shows a schematic view of an exemplary (gear) machine 10,
Machine 10 is a gear cutting machine designed for machining the gear teeth of
gear warkpieces, The machining area in which gear workpieces are machined can
be located behind an enclosure 11 with a viewing window 12.

[0026] The gear machine 10 is specially designed for machining the tooth
flanks of gear workpieces 1 with a gear cutting tool and has a clamping device 20
for clamping a gear workpiece 1 to be machined. An exemplary clamping device
20 is shown in Fig. 2A in perspective form, wherein only the essential elements

are marked with reference signs.

{0027) As shown in the exploded view in Fig. 2A, a gear workpiece 1 can
Include a conical head region 2 and a shaft or shank 3, Head region 2 contains
the tooth flanks {not shown) which are to be machined, or in head region 2 the
tooth flanks are machined from the material of gear workpiece 1.

[0028] The clamping device 20 comprises here a clamping device main
body 22 and a nose piece 23 in order to be able to clamp the gear workpiece 1
(here a bevel gear pinion with pinion shaft 3). The ring-shaped nose piece 23 is
connected to the main body 22 and the pinion shaft 3 is pushed into the central
bore 24 of the nose piece 23 and the central bore 25 of the main body 22, Then
the pinion shaft is clamped there. The noseplece 23 serves on the one hand as a
centering bushing and on the other hand as an adapter. By selecting the
appropriate nose plece 23, the shape and/or size can be adjusted.
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[0029] The clamping device 20 can, for example, be inserted with an
external cone 22.1 into a conical receiving opening of the workpiece spindie {not
shown) of the machine 10 and fastened there with screws. The corresponding
screw holes can be provided e.g. on the circumferential flange 22.2 of the main
body 22.

{0030} The spindle axis of the workpiece spindie bears the reference sign A
in Fig. 2B. Since all essential elements in the mounted/clamped state are coaxial
to this spindle axis A, reference is always made to this axis A in the following. A
so-called tool-side area is also mentioned. The tool-side area is the area of the
clamping device 20 which is close to or directly on the gear workpiece 1.

[0031] The nosepiece 23 has an annular connecting flange 26 with a planar
annular surface {called axtal flange surface, annular bearing surface or planar
contact surface}, as shown in the highly schematic diagram in Fig. 2C, An air gap
is shown in Fig. 2C between the nose piece 23 and the heel 4 of the gear work
plece 1 to show the connecting flange 26. In the clamped state, an area of the
heel 4 and this planar contact surface 26 lie flat on top of each other.

[0032] At the nose piece 23, the annular planar contact surface 26 is
resiliently designed for all embodiments, as described below using another
embodiment. This further embodiment is shown in Figs. 3A to 3D,

[0033] As described at the beginning, the shaft 3 is pushed into the central
bore 24 of the ring-shaped nose piece 23 and the central bore 25 of the main
body 22. In this process, a large tensile force P1 (cf. Fig. 3A) is applied parallel
to the workpiece spindle axis A in order to pull the gear workpiece 1 together
with shaft 3 Into the clamping device 20 and hold it there. The heel 4 {cf. Fig,
3A) of the gear workpiece 1 is pulled against the annular planar contact surface
26 (cf. Fig. 3B}, The flat contact of the two surfaces is called planar contact.

[0034] In order to avoid torsional vibrations which can occur when the gear
workpiece 1 heats up and expands axially, a part of the annular planar contact
surface 26 is designed to be resilient in all corresponding embodiments.
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[0035] In the embodiment example of Figs. 3A to 3D, a circumferential
groove 31 is provided for this purpose in the area of the planar contact surface
26. For example, this groove 31 can be arranged/designed so that it extends
radially from an ocuter cylindrical or conical surface 28 in the direction of the
central workpiece spindie axis A, Such an external circumferential groove 31 is

also called an external recess.

{0036} The installation of such a circumferential groove 31 allows to define
a resilient restoring force, Since this restoring force should be adapted as
precisely as possible to the given circumstances {i.e. to the forces occcurring and
the expected thermal expansion), the restoring force can be set relatively
precisely by positioning and/or dimensioning the circumferential groove 31,

[0037] For example, a finite element method can be used to calculate the

restoring force.

[0038] The geometrical design {e.g. groove depth, groove shape, groove
position) and the material properties (modulus of elasticity of the nose piece 23)
have an influence on the spring properties of this part. In the embodiment
example shown, the radial depth Tr and also the axial distance Aa to the planar
contact surface 26 can be predetermined in order to define the resilient restoring
force. Furthermore, the clear width of the groove 31 (measured in axial
direction) can also have an influence on the "movability/deformability" of the
overhanging material region 30 of the nose piece 23. The larger the clear width
of the groove 31, the more room for movement or space for deformation this
material region 30 has, whereas with a small clear width the groove 31 can close
relatively quickly when axially directed forces occur. After closing the groove 31,

the elastic effect is virtually eliminated.

{0039} The tensile force P1, which is applied parailel to the workpiece
spindie axis A, is preferably transmitted to the shaft 3 of the gear workpiece 1 by
means of a concentrically arranged collet chuck 32, or a number of clamps or
arms, preferably for all embodiments. For this purpose, these elements surround

or enclose a section of shaft 3.
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[6040] In the embodiment example shown in Figs., 3A to 3D, a
concentricaily arranged collet chuck 32 is used, which encloses a workpiece-side
area of the shaft. This collet chuck 32 has a conical annularly circumferential
surface in its area B (cf. Fig. 3A) facing away from the gear workpiece 1. In
addition, the collet chuck 32 is slotted in the axial direction so that it can be
pressed against the shaft 3.

[0041] Figs. 3A-3D show details of a double collet chuck. In area B the
collet chuck 32 Is enclosed by a collet insert 33. This collet insert 33 has a ring-
shaped, conical inner surface in area B. If now, as indicated in Fig. 3A by the
arrow P1 pointing to the left, a tensile force is exerted on the collet insert 33, the
conical inner surface of the collet insert 33 shifts relative to the conical outer
surface of the collet chuck 32 and the collet chuck 32 is pressed firmly against
the shaft 3 with an Inwardly pointing wall. In area B, a force presses essentially
radially on shaft 3. Since this is a double collet chuck, coliet chuck 32 also
presses radially on shaft 3 in area C (see Fig. 3D). At the same time as these
radially directed forces, a tensile force is applied in the axial direction. This
tensile force pulls the gear workpiece 1 against the annular planar contact
surface 26 of the nose piece 23 and into the clamping device 20,

[0042)] Instead of a double collet chuck, a single collet chuck can also be

used for all embodiments.

[0043] Fig. 3C shows the situation with non-clamped gear workpiece 1, The
circumferential groove 31 has its original clear width {measured in axial
direction). Fig. 3D shows the situation with clamped gear workpiece 1. It can be
seen from Fig. 3D that the material region 30 is slightly deformed. Due to the
“movability/deformability" of the material region 30 of the nose piece 23, a
restoring force F (cf. Fig. 3D} results, which presses essentially in an axial
direction against the heel 4 of the gear workplece 1.

[0044] The gear workpiece 1 is clamped due to the force acting radially on
the shaft 3 in area C and due to the positive connection acting between heel 4
and the annular planar contact surface 26 in the axial direction. In area C,

frictional forces are mainly acting. Also in the area between the ring-shaped
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supporting surface 26 and the heel 4, frictional forces act in a tangential direction
{on a circle in plane E).

[0045] If now, due to increased temperatures, the head region 2 in Fig. 3D
should shift to the right, the material region 30 will follow this movement and a
planar contact will also continue to be maintained. Because the planar contact is
maintained, the frictional forces acting in the tangential direction are also
retained. This prevents or effectively reduces torsional vibrations.

f0046] If the shaft 3 expands in the axial direction during the machining of
the gear workpiece 1, the "movability/deformability” of the material region 30 of
the nose piece 23 means that a planar contact between the heel 4 and the
annular planar contact surface 26 is still maintained, which is important in order
to avoid or significantly reduce the aforementioned torsional vibrations.

[0047] So far, embodiments of the clamping device 20 have been described
which have a separate nose piece 23. Such a nose plece 23 can be used, for
example, to adapt a universal clamping device 20 to the geometry and

dimension of the gear workpiece 1.

[o048] Instead of using a nose piece 23, the clamping device 20 as such
can have the described "movability/deformability” of a material region 30. In this
case, the functionality is the same. In an embodiment with nose piece 23, as
shown in Fig. 2C, the circumferential groove 31 on the nose piece 23 is located in

area Eb1 of the nose piece 23,

[0049] If the nose piece 23 is omitted in this embodiment example, then
the circumferential groove 31 on the main body 22 is located in the area close to

the workpiece.

[0050] An embodiment with groove 31 an the main body 22 is not shown in
the figures, but can be derived from the figures and the description,

[0051] in those embodiments that have a circumferential groove 31 in the
area close to the workpiece on the main body 22, the collet chuck 32 and the
collet insert 33 are designed and/or arranged differently, However, the
functionality of these elements may be the same,
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f0052] For at least some of the embodiments, the planar contact surface 26
can be machined by turning so that it has an inner annular area i which extends
in a flat and perpendicular manner to the workpiece spindle axis A. This inner
annular area i may be surrounded by an outer annular area ii which rises slightly
conically outwards. A corresponding example is shown in Fig. 4C as a section of
the clamping device 20. In order to show the position of the surface, which is
stretched from heel 4, the plane E is drawn as a dashed line here. Plane E
Indicates the stop plane of the gear workpiece 1. Fig. 4C shows the non-clamped

condition.

[0053] If the gear workpiece 1 is now tightened with great force P1, the
outer annular area il is deformed while the clear width of the groove 31 is
reduced. This results in a complete planar contact at the inner and outer ring-

shaped areas i and ii, as can be seen in Fig, 3D.
[0054] Figs. 4A, 4B and 4D show three further exemplary embodiments.

[0055] Fig. 4A shows the non-clamped state of an embodiment in which the
inner annular area i extends in flat and perpendicular manner to the workpiece
spindle axis A. The outer annular area ii, on the other hand, has a slightly

concave extension.

[0056] Fig. 4B shows the non-clamped state of an embodiment in which the
inner annular area i merges into the outer annular area ii. Both areas i and ii

have a slightly concave extension.

[O0571 Fig. 4D shows the non-clamped state of an embodiment in which
the inner annular area i merges into the outer annular area §i. Both areas i and K

have a straight extension with a constant gradient.

[0058] The embodiments of Figs. 4A-4D and 5A-5C are only to be
understood as examples. The radial depth Tr and the axial distance Aa {see Fig.

3B) are also to be understood as examples.
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[0059] Figs. 5A, 5B and 5C each show a schematic sectional view of the
end reglon Ebl of another clamping device 20 in the non-clamped state, close to

the workpiece.

[coe0] In all three cases, the end region Ebl close to the workpiece has an
outer cylinder surface 29 {a conical surface 29 can also be used, the
circumference of which is reduced in the direction of the gear workpiece). In the
embodiment of Fig. 5A, a circumferential groove 31 (as external recess) is
provided, which extends radially from the cylinder surface 29 of the clamping
device 20 in the direction of the workpiece spindie axis A, In the embodiment of
Fig. 5B, on the other hand, a circumferential groove 31 (as an internal recess) is
provided, which extends radially outwards from an inner surface 27 of the central
bore/receiving opening 24 of the clamping device 20. In the embodiment of Fig.
5C, two circumferential grooves 31 {as external and internal recess) are provided,
The embodiment of Fig. 5C has a circumferential groove 31 according to Fig. 5A
and a circumferential groove 31 according to Fig. 5B8.

[oo61] In all three cases, the circumferentiat groove 31 defines a plane that
is perpendicular toc the workplece spindle axis A. However, the circumferential
groove 31 can also have a slightly inclined course for ali embodiments. The
circumferential groove 31 can also have a curved (e.g. arc-shaped) course in all
embodiments, wherein the production of such a groove 31 is considerably more
complex. In the embodiment of Fig. 5C, the two circumferential grooves 31 can

also be in different planes.

[0062] As in the embodiment of Fig. 4D, in the embodiments of Figs. 5A
and 5B the inner annular area i merges into the outer annular area ii. This
means that in the non-clamped state, a flat planar contact surface 26 results,
which in this case is slightly inclined to the workpiece spindle axis A. Viewed from
the workpiece side, the planar contact surface 26 forms a concave area in the
embodiment of Fig. 5A. Viewed from the workpiece side, the planar contact
surface 26 forms a convex area in the embodiment of Fig. 58. In the
embodiment of Fig. 5A, a restoring force F results in the clamped state, which
appl%esrfurther outwards in the radial direction than in the embodiment of Fig. 5B.
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[0063] The embodiment of Fig. 5C is a combination of the embodiments of
Figs. 5A and 5B. The planar contact surface 26 is formed in the non-clamped
state from three annular areas i, ii and iii. The inner annular region i extends
obliquely to the workpiece spindle axis A, the central annular region iii is
perpendicular to the workpiece spindle axis A and the outer annular region ii
extends obliquely to the workpiece spindie axis. With the embodiment of Fig, 5C,
two restoring forces F1i, F2 result in the clamped state, as shown,

{00641 Since the respective restoring force F only occurs when the device is

clamped, the arrows in Figs. 5A, 5B and 5C are dashed.
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List of reference signs:
Gear work piece/bevel gear/pinion 1
Head region/cone region/cone surface ;2
Shaft/pinion shaft 3
Heelfaxial contact shouider on gear 4
work piece
{Gear) machine i0
Enclosure il
Window 12
Clamping device 20
Clamping rod 21
{Clamping device) main body 22
Conical area/outer cone 22.1
Flange 22.2
Nose piece/centering bush 23

Central bore/receiving opening of the | 24
centering bushing

Central bore/receiving opening 25

Annular connecting flange/ supperting | 26
surface/ ptanar contact surface

Inner surface 27
{Outer) cylindrical or conical 29
surfacefouter cone of the centering
bushing

Material region 30
Circumferential groove/recess 31

Spring clearance

Collet chuck/ring body, clamp, arm 32

Collet ingsert/clamping sleeve 33

{Quter) cylindrical or conical 34
(generated} surfacefouter (generated)
surface/outer cone of the main bedy

Workpiece spindle axis

Axial distance

Area

Area

micymie >

Plane/stop plane of the gear work
piece

Workpiece-side end region/stop Ebl
surface centering bushing

Restoring force F

Restoring forces Fi, F2

Inner annular area i

Outer annular area it

Central annular area {li
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Radial depth Tr

Arrow/tensile force Pl
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Claims

1. Clamping device (20) having a central receiving opening (24, 25) which is
arranged concentrically to a workpiece spindle axis {A), wherein
- the clamping device (20) is designed for clamping a gear workpiece {1)
comprising a head region (2) and a shaft or a shank (3),
- the clamping device (20) comprises an annular planar contact surface
{26), which
+ s arranged concentrically to the workpiece spindle axis (A},
» is located in a workpiece-side end region (Ebl) of the clamping
device {20), and
» which extends essentially perpendicular to the workpiece spindle
axis (A),

characterized In that at least one circumferential groove (31) is provided in

the workpiece-side end region (Eb1), which

e extends from an outer surface (29) of the clamping device (20)
radially in the direction of the workpiece spindie axis (A) and/or

+ extends radially outwards from an inner surface (27} of the
clamping device (20) in relation to the workpiece spindle axis (A)

and which provides the clamping device (20} with elasticity in the region of
the planar contact surface (26).

2. Clamping device (20) according to claim 1, characterized in that it
comprises a main body (22) with the receiving opening (25),
- wherein the main body (22) has an outer surface (34) in the workplece-
side end region (Ebl), and wherein the circumferential groove (31),
starting from this surface (34), extends radiaily in the direction of the
workpiece spindle axis {A), and/or
- wherein the main body {22) has an inner surface in the workpiece-side
end region (Eb1) and wherein the circumferential groove (31), starting
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from this inner surface, extends radially outwards in relation to the

workpiece spindle axis (A).

3. Clamping device (20) according to claim 1, characterized in that it

comprises a nose piece (23) with the receiving opening (24),

- wherein the nose piece {23) has an outer surface (29) in the workplece-
side end region (Ebl) and wherein the circumferential groove (31),
starting from this surface {29), extends radially in the direction of the
workpiece spindie axis (A), and/for

- wherein the nose piece (23) has an inner surface {27) in the workpiece-
side end region (Eb1l)} and wherein the circumferential greove (31),
starting from this inner surface (27), extends radially outwards in
relation to the workpiece spindle axis (A).

4. Clamping device (20) according to one of claims 1 to 3, characterized in
that it comprises a gear workpiece (1) having in the head region {2) a heel
(4) with a rear heel surface which is substantially parallel to a plane {E)
extending perpendicular to the workpiece spindle axis {A) when the shaft
(3) of the gear workpiece (1) is inserted into the receiving opening (24, 25).

5. Clamping device {20} according to claim 4, characterized in that it
comprises means (32, 33) for applying an axial tensile force (P1) acting
parallel to the workpiece spindle axis (A), wherein the means (32, 33) apply
to the shaft (3) by means of frictional connection in order to pull the gear
workplece (1} together with the shaft (3} into the receiving opening (24,
25).

6. Clamping device {20} according to claim 4 or 5, characterized in that the
gear workpiece (1) is clamped in a clamped state by means of a frictional
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connection in the region of the shaft (3) and by means of a positive
connection between the annular supporting surface {(26) and the rear heel
surface of the heel (4), wherein the circumferential groove (31) changes its
shape during clamping and thus produces a restoring force (F, F1, F2) in the
clamping device {20).

7. Clamping device (20} according to claim 6, characterized in that the
restoring force (F, F1, F2) acts in the clamped state substantially in the
axial direction on the rear heel surface of the heel (4).

8. Clamping device (20) according to one of claims 4 or 5, characterized in
that between the rear heel surface of the heel (4} and the annular planar
contact surface (26) both a positive connection and a frictional connection
are produced, which are maintained even in the event of temperature-
related expansion of the gear workpiece {1).
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Abstract of the disclosure

Clamping device (20} having a receiving opening which is arranged concentrically
to a workpiece spindle axis {A), wherein

- the clamping device (20) is designed for clamping a gear workpiece (1)
comprising a head region (2) and a shaft (3),
- the clamping device (20) comprises an annular planar contact surface,
which
« s arranged concentrically to the workpiece spindle axis (A},
+ is located in a workpiece-side end region (Ebl) of the clamping
device {(20), and
s« which extends essentially perpendicular to the workpiece spindie
axis (A),

wherein at least one circumferential groove (31) is provided in the
workplece-side end region (Ebl), which groove extends from an outer
surface (29) of the clamping device (20) radially in the direction of the
workpiece spindie axis (A} and which provides the clamping device (20)
with elasticity in the region of the planar contact surface.

(Fig. 3A)
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