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Abstract

Whirling tool (10) for machining a workpiece comprising: a plurality of cutting inserts (14),
wherein each of the cutting inserts (14) comprises at least one cutting edge (15); a cutting
insert carrier (12) which comprises a plurality of cutting insert receptacies (22) for
receiving and releasably fastening respectively one of the cutting inserts (14), wherein the
cutting insert receptacles (22) are arranged so as to be distributed in the circumferential
direction over the cutting insert carrier (12), wherein the cutting insert carrier (12)
comprises a through-opening (34) which extends along a central axis (26) of the cutting
insert carrier (12), and through which the workpiece can be passed during the machining,
and wherein in the mounted state the cutling inserts (14) protrude into the through-
opening (34); and a coolant channel (38) which is arranged in the cutting insert carrier
(12) and which extends between an inlet opening (40) and an outlet opening (42), wherein
the outlet opening (42) leads into the through-opening (34) and/or is oriented towards the
through-opening {34).

(Fig. 1)
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Whirling tool

[0001] The present invention relates to a whirling tool for machining a workpiece. The
whirling tool according to the invention comprises a plurality of cutting inserts, wherein
each of the cutting inserts comprises at least one cutting edge. The whirling tool according
to the invention further comprises a cutting insert carrier which comprises a plurality of
cutting insert receptacles for receiving and releasably fastening one of the cutting inserts,
respectively, wherein the cutting insert receptacles are arranged so as to be distributed in
the circumferential direction over the cutting insert carrier, wherein the cutting insert
carrier comprises a through-opening which extends along a central axis of the cutting
insert carrier, and through which the workpiece can be passed during the machining, and

wherein in a mounted state the cutting inserts protrude into the through-opening.

[0002] A generic whirling tool of the aforementioned type is disclosed in DE 10 2015
115 310 At.

[0003] Whirling is a metal-cutting manufacturing method which constitutes a specific
form of screw milling in terms of the tool and the kinetics. Whirling serves, in patrticular, for
producing threads but may also be generally used for producing rotationally-symmetrical

parts, such as for example worms, screws or rotors.

[0004] Due to the high performance capability of this metal-cutting manufacturing
method, whirling is suitable, in particular, for machining workpieces made of tough
materials such as titanium or precious metal. For this reason, for example, the majority of

all bone screws are produced nowadays by thread whirling.

[0005] Itis characteristic of whirling that both the whirling tool and the workpiece rotate.
The whirling tool which determines the cutting speed is positioned eccentricailly and
circulates at a high rotational speed around the slowly rotating workpiece. The feed rate of
the workpiece along the longitudinal axis thereof is set according to the desired thread
pitch {0 be produced. Additionally, the whirling tool is pivoted according to the desired
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thread pitch. The radial infeed of the whiring tool relative to the workpiece establishes the
depth of the thread.

[0006] The eccentric positioning of the workpiece relative to the whirling tool leads to
the formation of relatively short chips. This has an advantageous effect on the surface
quality of the machined workpiece.

[0007] The whirling tool according to the present invention is suitable, in particular, for
external whirling. External whirling typically serves for the production of external threads,
in contrast to internal whirling which serves for the production of internal threads. In the
case of external whirling, the cutting edges are oriented inwardly, wherein the cutting
edges protrude into the central through-opening of the whirling tool. The whirling tool
rotates around the workpiece. External whirling, therefore, is also denoted in some cases

as milling with internally toothed milling cutting edges.

[0008] A basic problem which may be observed in the case of whirling tools is the
relatively high degree of wear of the cutlting edges used. This frequently leads to short
service lives. In the case of whirling tools with replaceable cutting inserts, therefore, the
cutting inserts have to be frequently replaced. This in turn leads to increased production
costs.

[0009] One of the reasons for the relatively high degree of wear of the cutting inserts
is, amongst other things, the coolant supply which is difficult to ensure. Due to the
geometry of the whirling tools and the relatively complex movement which the whirling
tools carry out during the machining of the workpiece, the supply of coolant proves difficult
in comparison with many other machining tools. This is because, amongst other things,
the whirling tools are generally not directly clamped in the usual tool interface of a tool
machine or a changing robot on the tool machine. Due to the oblique position of the
whirling tool which is required for whirling, whirling units which are specially adapted
therefor are generally used, said whirling units serving as a type of adapter between the
tool machine and the whirling toal.
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[0010] in most whirling tools the cooling is carried out via external coolant hoses or
pipes. Therefore, the cooling is located at a significant distance from the cutting point.
Thus a reliable cooling of the cutting inserts and/or cutting edges is not always able to be
ensured. Similarly, the direction of the coolant stream is frequently significantly limited due
to the external coolant supply.

[0011] In view of this, the object of the present invention is to provide a whirling tool

with an optimized supply of coolant and lubricant.

[0012] This object is achieved according to the invention by a whirling toot of the type
mentioned at the outset, by the whirling tool having a coolant channel which is arranged in
the cutting insert carrier and which extends between an inlet opening and an outlet
opening, wherein the outlet opening leads into the through-opening of the cutting insert
carrier and/or is oriented towards the through-opening of the cutting insert carrier.

[0013] The whirling tool according to the invention, in contrast to the whiring tools
known from the prior art, comprises an internal coolant supply with a coolant channel
which runs through the interior of the cutting insert carrier. Since the outlet opening of the
coolant channel leads into the through-opening and/or is oriented in the direction thereof,
the coolant and lubricant escapes from the coolant channel at a point which is located
very close to the cutting point. Since the cutting inserts also protrude with their cutting
edges into the central through-opening of the cutting insert carrier, the coolant and
lubricant which escapes from the outlet opening may pass very close to the cutting edges.
As a result, an optimal cooling and lubrication of the cutting edges is achieved, whereby
the wear of the cutting inserts is significantly reduced. This leads to longer service lives
and permits cost savings.

[0014] Due to the advantageous arrangement of the outlet opening of the coolant
channel, the chips which are generated are also discharged in a targeted manner from the
machining area. In addition to the improved removal of chips, improvements may aiso be
made regarding chip breakage. This permits a higher quality of surface on the tool

surfaces which are machined by means of the whirling tool according to the invention.
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[0015] According to a preferred refinement of the invention, the outlet opening of the
coolant channel is arranged between two adjacent cutting inserts.

[0016] This has the advantage that the intermediate space between two adjacent
cutting inserts may be used in order to conduct the coolant and lubricant optimally to the
machining point. Moreover, as a result, coolant and lubricant also pass both to the front

face of a cutting insert and to the rear face of the adjacent cutting insert.

[00171  Although, in principle, a coolant channel with a single outlet opening is sufficient
for the present invention, according to a preferred refinement the whirling tool comprises a
plurality of these coolant channels, wherein the number of coolant channels corresponds
to the number of cutting inserts and each of the coolant channels is arranged in the cutting
insert carrier and extends between one respective inlet opening and one respective outlet
opening, wherein each one of the outlet openings is arranged between two adjacent
cutting inserts, respectively. In this manner, a uniform cooling and lubrication of each of
the cutting inserts may be ensured. It goes without saying that it is also possible to provide
more coolant channels than cutting inserts and that more than just one outlet opening may

be arranged in each case between two cutting inserts.

[0018] For the sake of simplicity, relative to the refinements described hereinafter
reference is made in each case merely to one coolant channel. It goes without saying,
however, that the refinements described hereinafter may refer both to the refinement of
the whirling tool according to the invention with just one coolant channel and to a
refinement of the whirling tool according to the invention with a plurality of coolant

channels.

[0019] According to a further refinement, the through-opening is defined in the radial
direction by an internal wall of the cutting insert carrier, wherein the outlet opening is
arranged on the internal wall.

[0020] The aforementioned internal wall defines at least one part of the through-

opening. In other words it forms the external edge of the through-opening. By attaching
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the outlet opening to this internal wall it is possible to ensure an optimat supply of coolant
and lubricant, providing in the immediate vicinity of the machining point a targeted cooling
and lubrication of the chip surfaces, clearance surfaces and/or the cutting edges of the

cutting inserts.

[0021] The cutting insert receptacles, in which the cutting inserts are arranged, are
preferably arranged on a front face of the cutting insert carrier which runs transversely to
the central axis of the cutting insert carrier. "Transversely” is understood in the present
case as any orientation which is not parallel, i.e. an orientation at an angle which is not
equal to 0°. "Transversely” may be understood, but does not necessarily have to be
understood, as orthogonally.

[0022] According to a refinement of the present invention, the inlet opening runs on a
rear face of the cutting insert carrier which opposes the front face of the cutting insert

carrier and which runs transversely to the central axis.

[0023] The arrangement of the inlet opening on the rear face of the cutting insert
carrier permits a simple transfer of the coolant and lubricant between the tool machine
and/or whirling unit and the whirling tool. The coolant and lubricant may then be passed
from the inlet opening on the rear face, through the interior of the cutling insert carrier to
the outlet opening of the coolant channel.

[0024] According to a further refinement, a groove running in the circumferential
direction is arranged on the rear face of the cutting insert carrier, the iniet opening being

arranged in said groove.

[0025] Such a circumferential groove further simplifies the transfer of coolant and
lubricant between the tool machine and/or whirling unit and the whirling tool according to
the invention. Due to the circumferential groove, the inlet opening of the coolant channel
in this case does not have to be oriented exactly aligned with a corresponding coolant

transfer point on the tool machine and/or the whirling unit. The coolant and lubricant may
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enter the circumferential groove at any point in order to pass subsequently via the groove

to the inlet opening of the coolant channel.

[0026] According to a further refinement of the present invention, the inlet opening is
arranged on an envelope surface of the cutting insert carrier running in the circumferential
direction.

[0027] This envelope surface may be used as an alternative coolant transfer point,
depending on the type of clamping of the whirling tool. This is advantageous, in particular,
when the whirling tool is radially clamped in any case via this envelope surface in the
whirling unit and/or the tool machine. The envelope surface running in the circurmnferential
direction may run, but does not necessarily have to run, parallel to the central axis of the

cutting insert carrier, i.e. orthogonally to the radial direction of the cutting insert carrier.

[0028] According to a further refinement, at least one part of the coolant channel is
designed as a groove-shaped recess which is arranged in one of the cutting insert

receptacles and is directly adjacent to one of the cutting inserts.

[0029] The coolant channel thus does not necessarily have to be designed in the
shape of a bore but may also be designed as a groove or partially as a bore and partially
as a groove. In a refinement as a groove-shaped recess in or adjacent to the cutting insert
receptacle, preferably an external face of the adjacent cutting insert, which is arranged in
the respective cutting insert receptacle, forms a part of the outlet opening. The
aforementioned external face of the cutting insert preferably forms not only a part of the
outlet opening but also a wall of the coolant channel. in this refinement, therefore, the
coolant channel or at least a part thereof runs directly along an external face of the cutting
insert. This permits coolant and ubricant to be conducted even closer and in a more

targeted manner into the region of the cutting edges of the cutting inserts.

[0030] According to a further refinement, the coolant channel comprises a first
rectilinear partial portion which is adjacent to the outlet opening and runs along an
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imaginary line which intersects or is tangential to the cutting edge, a chip surface ora

clearance surface of one of the cutting inserts.

[0031] The first partial portion of the coolant channel and the outlet opening thereof are
thus directly oriented toward the machining point on the workpiece. The imaginary line
may coincide, but does not have to coincide, with the axis of symmetry of the first partial
portion of the coolant channel. Preferably, the imaginary line runs along the longitudinal

axis of the first partial portion of the coolant channel.

[0032] According to a further refinement, the coolant channel comprises a first
rectilinear partial portion which is adjacent to the outlet opening and runs along an
imaginary line which is located in a plane which is oriented orthogonally to the central axis

of the cutting insert carrier.

[0033] The coolant and lubricant may flow in this manner paralle! to the upper face of
the cutting insert carrier out of the outlet opening. This provides advantages, in particular,

relative to chip removal.

[0034] According to a further refinement, the coolant channel comprises a first
rectilinear partial portion which is adjacent to the outlet opening and a second rectilinear
partial portion which is adjacent to the inlet opening, wherein the two partial portions
transition directly into one another and enclose relative to one another an angle which is

not equal to 0°.

[0035] in other words, the coolant channel is designed to be angled-back. This is
required, in particular, in order to guide the coolant channel in the interior of the cutting
insert carrier past the cutting inserts {o the desired point of the outlet opening. instead of a
curved coolant channel, an angled-back coolant channel consisting of rectilinear partial
portions has advantages in terms of manufacturing technology since this channel is

relatively simple to produce.
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[0036] According to a further refinement of the present invention, the cutting insert
carrier comprises a connecting flange and a top part radially protruding from the
connecting flange, wherein the inlet opening, the outlet opening and the cutting insert

receptacles are arranged on the top part.

[00371 The coolant is transferred from the tool machine and/or the whirling unit to the
whirling tool, therefore, preferably directly toward the top part of the whirling tool in which
the cutting inserts are also arranged. Due to the radial overlap of the top part relative to
the connecting flange, the coolant channel may be easily accommodated in the top part

without any alterations having to be made therefor to the connecting flange.

[0038] it goes without saying that the features mentioned above and fo be described in
more detail hereinafter may be used not only in the respectively specified combination but
also in other combinations or individually without departing from the scope of the present

invention.

[0039] Exemplary embodiments of the whirling tool according to the invention are
shown in the following drawings and are described in more detail in the following
description. In the drawings:

Fig. 1 shows a perspective view of a first exemplary embodiment of the whirling tool
according to the invention;

Fig. 2 shows an exploded view of the exemplary embodiment shown in Fig. 1;

Fig. 3 shows a perspective view from the rear of the exemplary embodiment shown in
Fig. 1;

Fig. 4 shows a plan view from the rear of the exemplary embodiment shown in Fig. 1;

Fig. & shows a semi-transparent view from the front of the exemplary embodiment

shown in Fig. 1;
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shows a sectional view indicated in Fig. 5;

shows a perspective view of a second exemplary embodiment of the whirling
tool according to the invention;

shows a side view of the exemplary embodiment shown in Fig. 7;

shows a semi-transparent view from the front of the exemplary embodiment

shown in Fig. 7;

shows a sectional view indicated in Fig. 9;

shows a perspective view of a third exempiary embodiment of the whirling tool

according to the invention;

shows a plan view from the rear of the exemplary embodiment shown in Fig. 11;

shows a semi-transparent view from the front of the exemplary embodiment
shown in Fig. 11;

shows a sectional view indicated in Fig. 13;

shows a perspective view of a fourth exemplary embodiment of the whirling tool

according to the invention;

shows a plan view from the rear of the exemplary embodiment shown in Fig. 15;

shows a semi-transparent view from the front of the exemplary embodiment
shown in Fig. 15;

shows a sectional view indicated in Fig. 17.
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[0040] Figs. 1- 18 show four different exemplary embodiments of the whirling tool
according to the invention. The exemplary embodiments differ substantially in the design
of an internal coolant channel which is provided in the interior of the whirling tool.
Moreover, small structural differences are present between the exemplary embodiments,
in particular relative to the design of a connecting flange of the whirling tool, but these

differences are not highlighted relative to the present invention.

[00411 The whirling tool according to the invention is denoted in Figs. 1 - 18 inis

entirety by the reference numeral 10.

[0042] The whirling tool 10 comprises a cutting insert carrier 12, a plurality of cutting
inserts 14 being releasably fastened theretio by means of fastening elements 16. The
cutling inserts 14 are preferably indexable inserts made of hard metal. The fastening
screws 16 are preferably implemented as thread cuiting screws which engage in
corresponding threads which are provided in the cutling insert carrier 12. The thread
cutling screws 16 are preferably provided with a Torx® tocl engagement means or a
hexagonal socket tool engagement means, although in principle any types of tool

engagement means are considered.

[0043] Instead of thread cutting screws 16, in principle any other types of fastening
elements could alsc be used. For exampie, alternatively. one or more clamping elements
may be used for clamping the cutting inserts 14. Itis also not absolutely necessary that a
fastening element 16 is provided for each cutting insert 14. Generally, just one fastening

element could be used for all of the cutting inserts 14 together.

[6044] The cutting insert carrier 12 is preferably produced from steel. Said cutting
insert carrier may either be constructed in one piece (from a single integral component) or
in multiple pieces {from a plurality of components releasably connected fogether). The
cutting insert carrier 12 comprises two bottom regions and/or portions, a top part 18 and a
connecting flange 20. Both portions are connected integrally together in the exemplary
embodiment of Fig. 1. The cutling inserts 14 are arranged on the top part 18. To this end,

the top part 18 of the cutling insert carrier 12 comprises a phurality of cutiing insert

Date Regue/Date Received 2021-08-17
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receptacles 22 for receiving one of the cutting inserts 14, respectively. The cutting insert
receplacies 22 are arranged so as to be distributed in the circumferential direction on the
cutting insert carrier 12. The cutting insert receptacles 22 are preferably designed as
recesses, wherein the individual recesses which form the cutting insert receptacles 22 are
separate from one another.

[0045] Each of the cutting insert receptacles 22 comprises a supporting surface 24, the
respective cutting insert 14 bearing thereagainst in a planar manner. The supporting
surfaces 24 of the different cutting insert receptacies 22 are preferably coplanar o one
another. The supporting surfaces 24 of the cutting insert receptacles 22 run transversely,
preferably orthogonally, to the central axis 26 of the cutting insert carrier 12.

[0046] Transversely, preferably orthogonalily to the supporting surfaces 24, each
cutting insert receptacie 22 also comprises a plurality of bearing surfaces 28, 30, 32a, 32b
on which the cutting inserts 14 in the mounted state bear against the cutting insert carrier
12. The bearing surfaces 28, 30 are oriented at an acute angle to one another in the
exemplary embodiment shown in Figs. 1 and 2. In the exemplary embodiment shown
here, the bearing surfaces 32a, 32b are also oriented in each case at an acute angle to
the bearing surfaces 28, 30. The bearing surfaces 32a, 32b, however, are coplanar to one
another. Instead of two partial bearing surfaces 32a, 32b, in principle a single continuous
bearing surface 32 could also be provided at the same point for each cutting insert
receptacle 22.

[0047] The cutting insert carrier 12 is designed to be partially hollow. The cutting insert
carrier comprises in the center a through-opening 34 which extends along the central axis
26 of the cutting insert carrier 12. The through-opening 34 is preferably designed
symmetrically to the central axis 26. The through-opening 34 is delimited in the radial
direction of the cutting insert carrier by an internal wall 36. This internal wall 36 preferably
comprises along the central axis 26 a plurality of wall portions which in the present
exemplary embodiment are designed cylindrically or conically. in principle, however, other
shapes (not necessarily symmetrical shapes), for example a prismatic internal wall 36, of
the through-opening 34 might be considered.
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[0048] Inthe mounted state, the cutting inserts 14 protrude, with their cutting edges 15
in use, into the through-opening 34 of the cutting insert carrier 12. During machining, the
workpiece to be machined by the whirling tool 10 is inserted generaily eccentrically into
the through-opening 34, wherein the whirling tool 10 is rotated around the central axis 26
of the cutting insert carrier 12. During the production of a thread, the cutting insert carrier
12 is additionally pivoted relative to the workpiece by a predefined angle about an axis
which runs orthogonally to the central axis 26. The pivot angle, depending on the thread
pitch to be produced, is set in advance and typically not altered again during the
production of the thread. Whilst the cutting insert carrier 12 rotates, the workpiece is

moved in its feed direction parailel to the central axis 26.

[0049] Shouid the cutting edges 15 of the cutting inserts 14 become worn in use, the
cutting inserts 14 may be released from the cutting insert carrier 12 and used in a different
position in order to continue the machining with the next cutting edge 15. In the exemplary
embodiment shown here, each cutting insert 14 comprises in each case three cutting
edges 15. Thus each of the cutting inserts 14 may be turmed three times and/or arranged
in three different positions on the cutting insert carrier 12. It goes without saying, however,
that cutting inserts with fewer than or more than three cutting edges may also be used

without departing from the scope of the present invention.

[00501 Inthe exemplary embodiments shown in Figs. 1 - 18, the whirling tool 10
according to the invention in each case comprises a plurality of coolant channels 38 which
are arranged in the cutting insert carrier 12. In the exemplary embodiments shown here,
the same quantity of coolant channels 38 and cutting inserts 14 is provided, wherein one
respective coolant channel 38 is arranged between two respective adjacent cutting inserts
14. At this paint it should be mentioned, however, that in principle just one of these
coolant channels 38 would be sufficient without departing from the scope of the present
invention. Each of the coolant channels 38 extends between an inlet opening 40 and an
outlet opening 42, wherein each of the coolant channels 38 preferably comprises a
separate inlet opening 40 and a separate outlet opening 42. it is common to all of the
exemplary embodiments shown here that the outlet openings 42 in each case lead into
the central through-opening 34 of the cutting insert carrier 12 and/or are oriented towards

this through-opening 34. The position of the inlet openings 40 and the type of guidance of
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the coolant channel 38 inside the cutting insert carrier 12 in the exemplary embodiments
shown here are different from exemplary embodiment to exemplary embodiment. This is

described in more detail hereinafter.

[0051] in the first exemplary embodiment shown in Figs. 1 - 6, the inlet openings 40 of
the coolant channels 38 are arranged in each case on a rear face 44 of the cutting insert
carrier (see Fig. 3). More specifically, the inlet openings 40 are arranged on the rear face
44 of the top part 18 of the cutting insert carrier 12. In the present case, the side of the
cutting insert carrier 12 remote from the front face 46, which is shown in Fig. 1, is denoted
as the rear face 44 of the cutting insert carrier 12. The front face 46 is the side of the

cutting insert carrier 12 on which the cutting insert receptacles 22 are arranged.

[0052] Asis visible in particular in Figs. 3 and 4, according to the first exemplary
embodiment the inlet openings 40 are arranged in a groove 48. This groove 48 is
preferably designed as a circumferential groove which runs in the circumferential
direction. The essential advantage of this groove 48 is that the whirling tool 10 does not
have to be exactly positioned in the circumferential direction relative to the tool receptacle
in the tool machine in order to ensure the supply of coolant. Viewed in the circumferential
direction, the coolant may enter the groove 48 at any point and then pass along the
groove 48 to the individual inlet openings 40 and thus into the individual coolant channels
38. It goes without saying that to this end the groove 48 does not necessarily have to be
designed to be circular. Similarly, two or more of these grooves 48 could also be provided,
said grooves covering individual circular segments, so that just one or two inlet openings
are arranged in each of these grooves.

[0053] According to the first exemplary embodiment the outlet openings 42 are
arranged on the internal wall 36 of the through-opening 34 of the cutting insert carrier 12.
Each of these outlet openings 42 is arranged between two of the cutting inserts 14 so that,
when viewed in the circumferential direction, alternately a cutting insert 14, then an outlet
opening 42 and then again a cutting insert 14 are always arranged on the cutling insert

carrier 12.
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[0054] In the first exemplary embodiment, the coolant channels 38 have in each case
two partial portions 50, 52 (see Figs. 5 and 6). Both partial portions 50, §2 are designed
as rectilinear (not curved) partial portions. The first partial portion 50 of each coolant
channel 38 is adjacent to the outlet opening 42 of the respective coolant channel 38. The
second partial portion 52 of each coolant channel 38 is adjacent to the inlet opening 40 of
the respective coolant channel 38. Both partial portions 50, 52 transition directly into one
another. Relative to a curved/bent coolant channel, an angled-back coolant channel 38,
as shown here, of two rectilinear partial portions 50, 52, has the advantage that this
coolant channel may be produced in a substantially simpler manner in terms of

manufacturing technology.

[8055] The first partial portion 50 of each coolant channel 38 adjacent to the outlet
opening 42 is preferably designed such that the coolant escaping from the outlet openings
42 is deflected as accurately as possible towards the cutting regions of the cutting inserts
14. This may be ensured, in particular, by the first rectilinear partial portion 50 of each
coolant channel being oriented such that an imaginary line 58, which coincides with the
central axis and/or axis of symmetry of the partial portion 50, intersects or is tangential to
the cutting edge 15, a chip surface 54 or one of the clearance surfaces 56, in each case of
one of the cutting inserts 14 (see Fig. 6).

[0056] In the exemplary embodiment shown in Figs. 7 - 10, the inlet openings 40 of the
individuat coolant channels 38 are not arranged on the rear face 44 but on an envelope
surface 60 of the cutting insert carrier 12 running in the circumferential direction. This
envelope surface 60 preferably runs paraliel to the central axis 26 of the cutting insert
carrier 12 and thus aiso orthogonally to the radial direction of the cutting insert carrier 12.
The subdivision of the individual coolant channels 38 into two rectilinear partial portions
50, 52, however, is similar to the first exemplary embodiment. Also in this case the first
partial portion 50 is preferably oriented such that the coolant is deflected from the outlet
openings 42 towards the cutting regions of the individual cutting inserts 14. Accordingly,
the position of the outlet openings 42 is also selected in a similar manner to the first
exemplary embodiment. The second partial portion 52 of each coolant channel 38
preferably runs in the radial direction of the cutling insert carrier.
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[0057] In the third exemplary embodiment shown in figs 11-14, the inlet openings 40 of
the coolant channels 38 are arranged in turn on the rear face 44 of the cutting insert
carrier 12 and/or on the rear face 44 of the top part 18. In contrast to the first exemplary
embaodiment shown in Figs. 1 - 6, the inlet openings 40, however, are not arranged in a
circumferential groove but separated from one another. The transfer of coolant between
the tool machine and the whirling tool 10 is thus carried out separately for each coolant
channel 38. The arrangement of the outlet openings 42 is once again similar to that
according to the first two exemplary embodiments. The subdivision of the individual
coolant channels 38 into two rectifinear partial portions 50, 52 is also similar to that
described above with reference to the two first exemplary embodiments. The first partial
portion 50 of each coolant channel 38 in this third exemplary embodiment, however, is
oriented parallel to the front face 46 of the cutting insert carrier. In other words, the first
partial portion 50 of each coolant channel 38 thus runs along an imaginary line 62 which is
located in a plane 64 which is oriented orthogonally to the central axis 26 of the cutting
insert carrier 12 (see Fig. 14).

[0058] Otherwise, the third exemplary embodiment substantially differs from the first
two exemplary embodiments by structural differences, in particular relative to the shape of
the top part 18 and the connecting flange 20. This is substantially because the whirling
tool 10 according to the third exemplary embodiment is fastened slightly differently in the
tool machine and/or the whirling unit. For example, a plurality of fastening and positioning
bores 66, 68 are provided to this end in the top part 18 of the cutting insert carrier 12 (see
Fig. 13). However, the essential features of the present invention remain unaffected
thereby.

[0059] In the fourth exemplary embodiment shown in Figs. 15 - 18, the inlet openings
40 of the individual coolant channels 38 are arranged once again in a similar manner to
that according to the first exemplary embodiment inside a circumferential groove 48 on the
rear face 44 of the top part 18 of the cutting insert carrier 12. Each individual coolant
channe! 38 consists once again of two rectilinear partial portions 50, 52 which connect the
inlet openings 40 to the respective outlet openings 42. The outlet openings 42 are also
arranged in this case once again on the internal wall 36 of the through-opening 34. The

essential difference from the exemplary embodiments described above is that in this
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exemplary embodiment the first partial portion 50 of each coolant channel 38 is designed
in each case as a groove-shaped recess 70. These groove-shaped recesses 70 are in
each case arranged inside and/or adjacent to one of the cutting insert receptacles 22. In
this manner a coolant channel portion, which is open on one side and which is closed
when the cutting inserts 14 are inserted, is produced since an external face 72 of each
cutting insert 14 in each case forms a side wail of the first partial portion 50 of each
cootant channel 38. The first partial portion 50 of each coolant channei 38 is thus able to
run directly adjacent to the cutting inserts 14 and along these cutting inserts. In this
manner, the coolant may pass even closer and in a more targeted manner into the cutting

region of the individual cutting inserts 14.

[0060] The external faces 72 of the cutting inserts 14, which in each case form a side
wall of the first partial portions 50 of the coolant channels 38, do not necessarily have to
be a side surface of the cutting inserts 14, as shown in Figs. 15 -~ 18. In principle, the first
partial portion 50 may also be provided below the cutting inserts 14 and incorporated in

the bearing surface 24 of the individual cutting insert receptacles 22.

[0061] Finally, it should also be mentioned that the outlet openings 42 of the coolant
channels 38 do not necessarily have to be provided in the internal wall 36 of the through-
opening 34. ltis merely essential to the invention that these outlet openings 42 are
oriented from the outside toward the through-opening 34 in order to ensure a supply of

coolant and lubricant into the cutting region of the cutting inserts 14.
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Claims

A whirling tool (10) for machining a workpiece, comprising:

a plurality of cutting inserts (14), wherein each of the cutting inserts (14) comprises
at least one cutting edge (15);

a cutting insert carrier (12) which comprises a plurality of cutting insert receptacles
(22) for receiving and releasably fastening one of the cutting inserts (14),
respectively, wherein the cutting insert receptacles (22) are arranged so as to be
distributed in a circumferential direction over the cutting insert carrier (12), wherein
the cutting insert carrier {12) comprises a through-opening (34) which extends
along a central axis (26) of the cutting insert carrier (12), and through which the
workpiece can be passed during the machining, wherein the cutting insert
receptacles (22) are aranged on a front face {46} of the cutting insert carmier (12)
that runs transversely to the central axis (26), wherein each cutting insert
receptacle (22) comprises a supporting surface (24) extending transversely to the
central axis (26), wherein each of the cutting inserts (15) bears on the respective
supporting surface (24} in a planar manner, and wherein in a mounted state the
cutting inserts (14) protrude into the through-opening (34); and

a cootant channel (38) which is arranged in the cutting insert carrier (12) and which
extends between an inlet opening (40) and an outiet opening (42), wherein the
outiet opening (42) leads into the through-opening (34) and/or is oriented towards
the through-opening (34).

The whirling tool as claimed in claim 1, wherein the outlet opening (42} is arranged
between two of the plurality cutting inserts (14).

The whirling tool as claimed in claim 1 or 2, wherein the through-opening (34) is
defined in a radial direction of the cutting insert carrier (12) by an intermnal wall (36)
of the cutting insert carrier (12), wherein the outlet opening (42) is arranged on the
internal wall (36).
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The whirling tool as claimed in one of claims 1-3, wherein the inlet opening (40} is
arranged on a rear face (44) of the cutting insert carrier (12) which opposes the
front face (46) and which also runs transversely to the central axis (26).

The whirling tool as claimed in claim 4, wherein a groove {48) running in the
circumferential direction is arranged on the rear face {44) of the cutting insert

carrier (12), the inlet opening (40) being aranged in said groove.

The whirling fool as claimed in one of claims 1-3, wherein the inlet opening (40) is
arranged on an envelope surface (60) of the cutting insert carrier (12), said

envelope surface (60) running in the circumferential direction.

The whirling tool as claimed in claim 6, wherein the envelope surface (60) runs

orthogonally to a radial direction of the cutting insert carrier (12).

The whirling tool as claimed in one of claims 1-7, wherein at least a part of the
coolant channel (38) is configured as a groove-shaped recess (70) which is
arranged in one of the cutting insert receptacies (22) or adjacent to one of the

cutting insert receptacles (22) and is directly adjacent to one of the cutting inserts
(14).

The whirling tool as claimed in claim 8, wherein an external face (72) of the

adjacent cutting insert (14) forms a part of the outlet opening (42).

The whirling tool as claimed in one of claims 1-9, wherein the coolant channel (38)
comprises a first rectilinear partial portion (50) which is adjacent to the outlet
opening (42) and runs along an imaginary line (58, 62) which intersects oris

tangential to the cutting edge (15), a chip surface (54) or a clearance surface (56)

of one of the cutting inserts (14).

The whirling tool as claimed in one of claims 1-10, wherein the cootant channel
(38) comprises a first rectilinear partial portion {(50) which is adjacent to the outlet

opening (42) and runs along an imaginary line {62} which is located in a plane (64)
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which is oriented orthogonally to the central axis (26) of the cutting insert carrier
(12).

The whirling tool as claimed in one of claims 1-11, wherein the coolant channel
(38) comprises a first rectilinear partial portion (50) which is adjacent to the outlet
opening (42) and a second rectilinear partial portion (52) which is adjacent to the
intet opening (40), wherein the two partial portions (50, 52) transition directly into
one another and enclose relative to one another an angle which is not equal to 0°.

The whirling tool as claimed in one of claims 1-12, wherein the cutting insert carrier
{(12) comprises a connecting flange (20) and a top part (18) radially protruding from
the connecting flange (20), wherein the inlet opening (40), the outiet opening (42)
and the cutting insert receptacles (22} are arranged on the top part (18).

The whirling tool as claimed in one of claims 1-13, wherein the whirling tool (10)
comprises a plurality of coolant channels (38), wherein the number of coolant
channels (38) corresponds to the number of cutting inserts (14) and each of the
coolant channels (38) is arranged in the cutting insert carrier (12) and extends
between one respective inlet opening (40) and one respective outlet opening (42),
wherein each one of the outlet openings (42) is arranged between two adjacent

cutting inserts (14), respectively.

The whirling tool as claimed in ¢ne of claims 1-14, wherein the supporting surfaces
(24) of the plurality of cutting insert receptacies (22) are coplanar to one another

and extend orthogonally to the central axis {26).

The whirling tool as claimed in one of claims 1-15, wherein each cutting insert
receptacle (22) comprises at least two bearing surfaces (28, 30) that are arranged
transversely to the supporting surface (24) of the respective cutting insert

receptacle (22).

The whirling tool as claimed in claim 16, the at least two bearing surfaces {28, 30)

of each cutting insert receptacle (22) are arranged at an acute angle to one
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another and orthogonally to the supporting surface (24) of the respective cutting
insert receptacle (22).
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