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(57) Abrege/Abstract:
A tool (1) for machining Is provided, having a main body (2), at least one seat (3) formed on the main body (2), a fastening screw
(5), and a cutting insert (4) fastened to the seat (3). The seat (3) has a base surface (3a) for supporting an underside of the cutting
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(57) Abrege(suite)/Abstract(continued):
Insert (4) and a lateral bearing surface (3b). A bore (6) for recelving the fastening screw (5) is formed In the base surface (3a), said

bore (6) having a threaded bore (6a) and, closer toward the base surface (3a), a thread- free bore portion (6b). The cutting insert
(4) Is fastened to the seat (3) In such a way that the head portion (5b) of the fastening screw (5) Is supported on the through- hole
(7) In the cutting insert (4), a threaded portion (5a) of the fastening screw (5) engages with the threaded bore (6a) and the fastening
screw () Is elastically deflected in such a way that a thread-free shank portion (5¢) bears against the thread-free bore portion (6b)
on a side remote from the lateral bearing surface (3b) and Is spaced apart from the thread-free bore portion (6b) on a side facing

the lateral bearing surface (3b).
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Abstract

A tool (1) for machining is provided, having a main body (2), at least one seat (3)
formed on the main body (2), a fastening screw (5), and a cutting insert (4)
fastened to the seat (3). The seat (3) has a base surface (3a) for supporting an
underside of the cutting insert (4) and a lateral bearing surface (3b). A bore (6) for
receiving the fastening screw (5) is formed in the base surface (3a), said bore (6)
having a threaded bore (6a) and, closer toward the base surface (3a), a thread-free
bore portion (6b). The cutting insert (4) i1s fastened to the seat (3) in such a way
that the head portion (5b) of the fastening screw (5) Is supported on the through-
hole (7) in the cutting insert (4), a threaded portion (5a) of the fastening screw (5)
engages with the threaded bore (6a) and the fastening screw (5) is elastically
deflected Iin such a way that a thread-free shank portion (5c) bears against the
thread-free bore portion (6b) on a side remote from the lateral bearing surface (3b)
and is spaced apart from the thread-free bore portion (6b) on a side facing the

lateral bearing surface (3b).

Fig. 7
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MACHINING TOOL

The present invention relates to a tool for machining, having a main body that
determines an axis of rotation about which the tool rotates in operation, at least
one seat, formed on the main body, for receiving an exchangeable cutting insert, a
fastening screw for fastening the cutting insert to the seat, and a cutting insert

fastened to the seat.

In the machining of in particular metal materials, use is frequently made of tools
which have a main body made from a relatively tough material, in particular tool
steel, and one or more cutting inserts, fastened to the main body, that are made
from a hard and wear-resistant material, in particular cemented carbide, cermet or
a cutting ceramic. The main body is in this case configured to be fastened to a
machine tool, such as in particular a milling machine or a machining center, and
the cutting insert or cutting inserts is/are fastened to the main body in such a way
as to come into engagement with the workpiece to be machined during machining.
The cutting inserts are usually fastened to the main body in an exchangeable
manner, for example via fastening screws, such that if the cutting edges that come
into engagement with the workpiece become worn, only the cutting inserts need to

be exchanged.

In particular for machining by milling, tools are known in which a plurality of cutting
Inserts are arranged In corresponding seats on the main body in an arrangement
extending substantially spirally around the axis of rotation of the main body. In such

tools, often referred to as "porcupine cutters’, it is possible, for example, for a row
of cutting inserts to extend spirally around the main body, or it is also possible, for
example, for a plurality of rows of cutting inserts to extend spirally around the main
body. In order to remove the chips that arise during the machining of a workpiece,
the main body of such a tool is usually provided with one or more chip spaces
which can, In particular, extend for example likewise substantially spirally along the

main body. In particular in the case of a large number of cutting inserts arranged
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on the main body, it is increasingly difficult to simultaneously ensure reliable and
exact positioning of the cutting inserts and good removal of the arising chips.

In conventional tools of this type, in which the seat for the cutting insert has, in
addition to the base surface for supporting the underside of the cutting insert, both
a lateral bearing surface for positioning the cutting insert with regard to the radial
direction and a lateral bearing face for positioning the cutting insert with regard to
the axial direction, it is difficult to reconcile good chip removal and desired relative
positioning of a plurality of cutting inserts with one another. This problem occurs to
an even greater extent particularly in cutting inserts which protrude from the main

body in the axial direction.

The directional indications “axial’, “radial” and “tangential” are used, in the context
of the present description, with regard to the axis of rotation of the tool, unless a

different reference becomes expressly apparent from the specific context.

US 5,542,793 describes a tool main body in which a seat for an exchangeable

cutting insert is formed such that the cutting insert is supported only with its
underside on a main surface of the seat and with a side face on a lateral bearing
surface for radial positioning. The cutting insert is positioned in an axial direction of
the main body via the engagement of a fastening screw with a corresponding bore
in the seat, wherein the dimensions of the fastening screw and the dimensions of
the bore are coordinated exactly with one another in order to achieve precise
orientation in the axial direction by a form fit. The required exact dimensioning and
coordination of the fastening screw and the bore is associated with high production
costs, relatively susceptible to occurring wear and is sensitive to production

tolerances of the cutting insert.

The object of the present invention is to provide an improved tool for machining.

CA 2967034 2018-12-05
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Some embodiments disclosed herein relate to a tool for machining, having a main
body that determines an axis of rotation about which the tool rotates in operation, at
least one seat, formed on the main body, for receiving an exchangeable cutting
Insert, a fastening screw for fastening the cutting insert to the seat, and a cutting
Insert fastened to the seat, wherein the seat has a base surface for supporting an
underside of the cutting insert and a lateral bearing surface for a side face of the
cutting insert to bear against, and a bore for receiving the fastening screw is formed
In the base surface, wherein the bore has a threaded bore at a distance from the base
surface and, closer toward the base surface, a thread-free bore portion, wherein the
fastening screw has a threaded portion for engaging with the threaded bore, a head
portion to be supported in a through-hole in the cutting insert, and a thread-free
shank portion between the threaded portion and the head portion, which thread-free
shank portion has a smaller cross section than the thread-free bore portion, wherein
the cutting insert is fastened to the seat in such a way that the head portion of the
fastening screw is supported on the through-hole in the cutting insert, the threaded
portion of the fastening screw engages with the threaded bore and the fastening
screw Is elastically deflected in such a way that the thread-free shank portion bears
against the thread-free bore portion on a side remote from the lateral bearing surface
and Is spaced apart from the thread-free bore portion on a side facing the lateral
bearing surface, wherein the seat is free of a further bearing surface in a direction

perpendicular to the lateral bearing surface and the base surface, wherein the
thread-free bore portion is wider, in a direction parallel to the lateral bearing surface
and perpendicular to a longitudinal axis of the fastening screw, than the diameter of
the thread-free shank portion of the fastening screw, and wherein the thread-free

shank portion is deflected in the direction away from the lateral bearing surface.

CA 2967034 2018-12-05
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The tool has a main body that determines an axis of rotation about which the tool
rotates in operation, at least one seat, formed on the main body, for receiving an

exchangeable cutting insert, a fastening screw for fastening the cutting insert to the
seat, and a cutting insert fastened to the seat. The seat has a base surface for
supporting an underside of the cutting insert and a lateral bearing surface for a side
face of the cutting insert to bear against. A bore for receiving the fastening screw Is
formed in the base surface. The bore has a threaded bore at a distance from the
base surface and, closer toward the base surface, a thread-free bore portion. The
fastening screw has a threaded portion for engaging with the threaded bore, a
head portion to be supported in a through-hole in the cutting insert, and a thread-
free shank portion between the threaded portion and the head portion. The thread-
free shank portion has a smaller cross section than the thread-free bore portion.
The cutting insert is fastened to the seat in such a way that the head portion of the
fastening screw is supported on the through-hole in the cutting insert, the threaded
portion of the fastening screw engages with the threaded bore and the fastening
screw is elastically deflected in such a way that the thread-free shank portion bears
against the thread-free bore portion on a side remote from the lateral bearing

surface and is spaced apart from the thread-free bore portion on a side facing the

lateral bearing surface.

The tool can be in particular a milling tool having a plurality of cutting inserts

fastened to corresponding seats. In this case, it is possible for example for all of
the cutting inserts to be fastened to the respective seats in the specified manner, or
it is also possible for example for only those cutting inserts which protrude from the
main body in the axial direction to be fastened to the seats associated therewith in
the specified manner. Since the thread-free shank portion has a smaller cross

section than the thread-free bore portion, i.e. the thread-free bore portion has an
oversize all the way around the thread-free shank portion, said oversize being
much greater than the production tolerances that arise, when the fastening screw
for fastening the cutting insert to the seat Is tightened, free mobility of the thread-
free shank portion is allowed both in the axial direction and in the radial direction.

This oversize allows cost-effective production of the seat and of the bore formed
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therein, since relatively large production tolerances are allowed. Since, when the
cutting insert is fastened to the seat, the fastening screw is elastically deflected in
such a way that the thread-free shank portion bears against the thread-free bore
portion on a side remote from the lateral bearing surface, the position of the cutting
insert in the direction parallel to the lateral bearing surface is fixed via the position
and shape of this side of the thread-free bore portion. During the elastic deflection
of the fastening screw, the cutting insert is oriented on the seat in this way. When
the lateral bearing surface extends for example as a radial bearing surface
substantially parallel to the axis of rotation, the axial position of the cutting insert Is
thus fixed by the engagement of the thread-free shank portion with the thread-free
bore portion. If, on the other hand, — in another embodiment — the lateral bearing
surface extends for example as an axial bearing surface substantially
perpendicularly to the axis of rotation, the radial position of the cutting insert is
fixed by the engagement. The lateral bearing surface can thus have different
orientations relative to the axis of rotation. The configuration according to the
invention of the fastening of the cutting insert is very cost-effective to produce,
relatively insensitive to production tolerances and wear phenomena and
nevertheless allows the cutting insert to be positioned reliably with regard to two
spatial directions via the base surface and the lateral bearing surface and with
regard to the third spatial direction via the engagement of the head portion of the
fastening screw with the through-bore in the cutting insert or of the thread-free

shank portion with the thread-free bore portion.

According to one development, the cutting insert is oriented in a direction which
extends perpendicularly to a surface normal of the lateral bearing surface and
perpendicularly to a surface normal of the base surface by the engagement of the
head portion of the fastening screw with the through-hole in the cutting insert. In
other words, the cutting insert is not fixed in the third spatial direction via any
bearing against a further lateral bearing surface, but rather — on account of the
configuration of the thread-free shank portion and the thread-free bore portion —
only via the engagement of the head portion with the through-hole. Since no

bearing surface is thus required with regard to the third spatial direction, there is
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considerable design freedom for the arrangement of a plurality of cutting inserts on

the main body and sufficient space for reliable chip removal can be provided.

According to one development, the thread-free bore portion has a concavely
curved shape on the side remote from the lateral bearing surface. In this case,
when the cutting insert is fastened to the seat, the thread-free shank portion of the
fastening screw reliably moves into that region of the thread-free bore portion that
is farthest away from the lateral bearing surface. Thus, the cutting insert is reliably
oriented during fastening. For the shape of the thread-free bore portion there Is in
this case a relatively large amount of design freedom. In particular, the shape of
the thread-free bore portion on the side facing the lateral bearing surface Is
relatively unimportant. The thread-free bore portion can have for example a circular
cross section with a diameter which is much greater than the diameter of the

thread-free shank portion, be in the form of a slot or else be designed in some

other way.

According to one development, the thread-free bore portion is wider, in a direction
parallel to the bearing surface and perpendicular to a longitudinal axis of the

fastening screw, than the diameter of the thread-free shank portion of the fastening
screw. In this case, there is sufficient lateral clearance, which significantly exceeds
the production tolerances that arise, of the thread-free shank portion in the threaa-

free bore portion, such that not only is cost-effective production allowed but also
the thread-free shank portion can move reliably in the thread-free bore portion In

order to orient the cutting insert.

According to one development, a surface normal of the lateral bearing surface is

oriented predominantly perpendicularly to the axis of rotation. In this case, the
lateral bearing surface is formed as a radial bearing surface, i.e. for support with
respect to forces acting radially inward. This configuration allows a good chip-
space design in particular in the case of a tool having a multiplicity of spirally

arranged cutting inserts.
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According to one development, the thread-free bore portion has a substantially
circular cross section. This configuration allows particularly cost-effective
production of the thread-free bore portion by boring. The circular cross section has

in this case a considerable oversize compared with the cross section of the thread-

free shank portion of the fastening screw.

According to one development, the thread-free bore portion is formed parallel to
the threaded bore. In principle, the thread-free bore portion can also have a
different orientation, but the parallel formation allows particularly cost-effective

production. Preferably, the thread-free bore portion can be formed coaxially with

the threaded bore.

When the seat is free of a further bearing surface in a direction perpendicular to the

lateral bearing surface and the base surface, the components or elements for

positioning the cutting insert take up particularly little space.

According to one development, that region of the head portion of the fastening
screw that is supported on the through-hole in the cutting insert narrows in the
direction of the threaded portion. In this case, particularly reliable positioning of the

cutting insert i1s allowed.

According to one development, a longitudinal axis of the threaded bore is offset
toward the lateral bearing surface with respect to the longitudinal axis of the
through-hole, in the plane of contact between the head portion of the fastening
screw and the through-hole in the cutting insert. In this case, the cutting insert Is
not only clamped reliably against the lateral bearing surface but also the elastic
deflection of the fastening screw (in particular ailso of the thread-free shank portion)
away from the lateral bearing surface is allowed. In the particular case in which the
longitudinal axis of the threaded bore extends parallel to the longitudinal axis of the
through-hole, the longitudinal axis of the threaded bore is offset overall with respect
to the longitudinal axis of the through-hole. In the event that the longitudinal axis of

the threaded bore does not extend parallel to the longitudinal axis of the through-



10

15

20

25

30

CA 02867034 20177—-05-10

7

hole, however, it is important that the offset is at least provided in the plane In

which the head portion of the fastening screw comes into contact with the through-

hole.

According to one development, the seat is formed in such a way that the cutting
insert fastened therein protrudes from the main body in an axial direction. In the
case of cutting inserts that are arranged in a manner protruding in an axial direction
from the main body, the difficulty of good chip removal is very pronounced, In
particular in the case of milling cutters having a plurality of cutting inserts arranged

spirally around the axis of rotation.

According to one development, the tool has a plurality of seats, arranged spirally
along the axis of rotation, for cutting inserts. Preferably, the tool can have a

plurality of spirally encircling rows of seats for cutting inserts.

Further advantages and expedient aspects of the invention can be gathered from

the following description of exemplary embodiments with reference to the

appended figures.

In the figures:

Fig. 1: shows a perspective illustration of a tool for machining according to
an embodiment in which only some of the seats for cutting inserts are
fitted with cutting inserts;

Fig. 2: shows an enlarged illustration of a detail of fig. 1,

Fig. 3: shows an enlarged illustration of a seat for recelving an exchangeable
cutting insert;

Fig. 4: shows a side view of a fastening screw,;

Fig. 5: shows a schematic sectional illustration of a seat with a cutting insert
arranged thereon, without a fastening screw;

Fig. 6: shows a schematic sectional illustration of a seat with a cutting insert

arranged thereon and with a fastening screw In a first state in which

the fastening screw has not been tightened;
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shows a schematic sectional illustration of the seat with the cutting
insert arranged thereon and with the fastening screw in a second
state in which the fastening screw has been tightened,;

shows a schematic illustration of the orientation between a
thread-free shank portion of the fastening screw and a thread-free
bore portion of the seat in the embodiment in the first state;

shows a schematic illustration of the orientation between the thread-
free shank portion of the fastening screw and the thread-free bore
portion of the seat in the second state;

shows a schematic illustration for explaining the precise orientation of
a thread-free shank portion in a thread-free bore portion in the second
state in the embodiment;

shows a schematic illustration corresponding to fig. 8 a) in a first
variant in which the thread-free bore portion has a different
cross-sectional shape;

shows a schematic illustration corresponding to fig. 8 b) in the first
variant;

shows a schematic illustration corresponding to fig. 8 a) in a second
variant in which the thread-free bore portion has yet another cross-
sectional shape;

shows a schematic illustration corresponding to fig. 8 b) in the second

variant:

shows a schematic illustration of the seat 3 in a development of the

embodiment: and

shows a schematic sectional illustration of the development in fig. 12.

EMBODIMENT

30 An embodiment is described in more detall in the following text with reference to
fig. 1to fig. 9.
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Fig. 1 shows a perspective illustration of a tool 1 for machining according to the
embodiment. The tool 1 is in the form of a milling tool in the embodiment. However,

it should be noted that the solution according to the invention can also be used in

other tools, in particular boring or turning tools.

The tool 1 according to the embodiment has a main body 2 with a plurality of seats
3, arranged spirally around an axis of rotation R of the main body 2, for receiving

exchangeable cutting inserts 4. The main body 2 is configured to be connected at a
first end 2a to a machine tool, in particular a milling machine, and to rotate about
the axis of rotation R in operation. The second end 2b, remote from the first ena

2a. forms a free end which faces the workpiece to be machined during operation.

In the exemplary embodiment illustrated specifically in the figures, the tool 1 is In
the form of what is known as a porcupine cutter, in which a plurality of rows of
seats 3 for receiving cutting inserts 4 are provided in a manner spirally encircling
the axis of rotation. However, it should be noted that this configuration is not

compulsory, and the described solution can also be used in other tools.

The main body 2 is produced from a relatively tough material and can be made for
example in particular from tool steel. The cutting inserts 4 are formed from a much
harder material and are configured to come into engagement with the workpiece to
be machined during machining. The cutting inserts can in this case be made In
particular in a manner known per se from cemented carbide, cermet or a cutting
ceramic. The cutting inserts 4 are fastened to the respective seats 3 via fastening

screws 5, as is described in more detall in the following text.

In the exemplary embodiment described in more detail in the following text, all of
the cutting inserts 4 are arranged in substantially the same way on the associated
seats 3, and so the manner of fastening is described in detail only for one of the
seats 3 in the following text. Although, in the specific exemplary embodiment,
fastening takes place in substantially the same way for all the cutting inserts 4, it is

for example also possible in principle to fasten some of the cutting inserts in some
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other way. In this case, however, the manner of fastening, as described In the
following text, is particularly advantageous in particular also for fastening the
cutting inserts 4 which protrude from the free end 2b of the main body 2 with one
cutting edge in the axial direction. The axial direction should be understood here as

meaning the direction which extends parallel to the axis of rotation R.

The configuration of the seats 3 is described in more detail in the following text with

reference to fig. 3, using the example of a seat 3 which is located at the free end

2b of the main body 2.

As can be seen in fig. 3, the seat 3 has a base surface 3a which is configured to
support an underside of the cutting insert 4. In the exemplary embodiment
llustrated specifically in the figures, the base surface 3a In this case extends
approximately perpendicularly to a tangential direction, such that the cutting forces
that arise during machining are introduced mainly into the base surface 3a. Formed

in the base surface 3a is a bore 6 for receiving a lower part of the fastening screw

5, which is described in more detail in the following text.

As can likewise be seen in fig. 3, the seat 3 also has a lateral bearing surface 3b,
which extends transversely to the base surface 3 and is configured for a side face
of the cutting insert 4 to bear against. The lateral bearing surface 3b can extend for
example substantially perpendicularly to the base surface 3a, but an arrangement
at a different angle is also possible. As can be seen in fig. 3, the lateral bearing
surface 3b is subdivided into two part surfaces by an interruption in the exemplary

embodiment, but a contiguous configuration of the lateral bearing surface 3b is

also possible.

The seat 3 is configured to receive the cutting insert 4 such that the cutting insert 4
is supported on the seat 3 only with the underside and one of its side faces.
Therefore, the seat 3 is free of a further lateral bearing surface for supporting a
further side face of the cutting insert 4. On account of this configuration, the cutting

insert 4 is oriented and fixed with regard to two spatial directions on the seat 3 via
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the base surface 3a and the lateral bearing surface 3b. Orientation and fixing with
regard to the remaining third spatial direction takes place via the engagement of
the fastening screw 5 with a through-hole 7 in the cutting insert 4 and the bore 6

formed in the base surface 3a, as will be explained in more detall.

In the exemplary embodiment illustrated, the lateral bearing surface 3b Is
configured as a radial bearing surface for supporting the cutting insert 4 with
respect to forces acting in.a radial direction X and thus extends mainly
perpendicularly to the radial direction X. Such an orientation is advantageous in the
milling tool specifically illustrated. However, it should be noted that the lateral
bearing surface 3b can also have a different orientation, for example can also be
configured in particular to support the cutting insert with respect to forces acting In
an axial direction, and so it can extend for example substantially perpendicularly to
the axial direction. However, other orientations of the lateral bearing surface 3b are

also possible in addition to these very specific orientations.

In the foliowing text, the fastening screw 5 is described in more detail with

reference to fig. 4.

The fastening screw 5 has a threaded portion 5a, a head portion 5b and a thread-
free shank portion 5¢ arranged between the threaded portion 5a and the head
portion 5b. The head portion 5b is provided at its free end with a structure for
engaging with a screwing tool in order to allow actuation of the fastening screw 5.
Although a hexagonal recess is schematically illustrated as such a structure in fig.

4, other configurations that can be found in the prior art are also possible. The

threaded portion 5a is configured to engage with a corresponding region,

configured as a threaded bore 6a, of the bore 6 in the seat 3. On its side facing the
threaded portion 5a, the head portion 5b has a shape that narrows in the direction
of the threaded portion 5a and is configured to engage with the through-hole 7 In

the cutting insert 5. A conical configuration is possible, for example.
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The thread-free shank portion 5¢ has a substantially circular-cylindrical
configuration, as can be seen in fig. 4. Although the thread-free shank portion 5c

has, in the embodiment, a cross section which is somewhat larger than the cross
section of the threaded portion 5a, the thread-free shank portion 5c can also have
for example a smaller diameter. In the embodiment illustrated, an encircling groove
is formed between the threaded portion 5a and the thread-free shank portion 5c,
said groove enhancing elastic deflectability of the fastening screw 5 in a direction

perpendicular to its longitudinal axis. However, it should be noted that such a

groove is not absolutely necessary.

Next, the configuration of the bore 6 formed in the base surface 3a of the seat 3
will be described in more detalil.

As can be seen in particular in fig. 5, the bore 6 has, in a region away from the
base surface 3a of the seat 3, a threaded bore 6a which is adapted to the threaded
portion 5a of the fastening screw 5. Closer toward the base surface 3a of the seat
3, the bore 6 has a thread-free bore portion 6b which has a greater cross section,
in the direction perpendicular to the bore axis, then the threaded bore 6a. In the
embodiment illustrated, the threaded bore 6a transitions into the thread-free bore
portion 6b via a step. Although, with regard to the embodiment, a bore 6 Is shown
which extends from the base surface 3a through the material of the main body 2
and is likewise configured in an open manner on the rear side, thereby allowing

particularly easy production, the bore 6 can also be formed in a closed manner at

the end remote from the base surface 3a.

In the embodiment, the bore 6 extends, over its entire depth, substantially
perpendicularly to the base surface 3a of the seat 3. In a vanant, it I1s also possible,
however, for the bore 6 to be formed In a manner extending obliquely to the base
surface 3a. Furthermore, it is also possible, for example, for a longitudinal axis of
the threaded bore 6a and a longitudinal axis of the thread-free bore portion 6b to
be configured In an offset manner with respect to one another and/or to extend at

an angle to one another. A parallel and in particular coaxial configuration of the
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threaded bore 6a and of the thread-free bore portion 6b allows particularly cost-

effective production, however.

In the direction perpendicular to the longitudinal axis of the threaded bore ©6a, the
thread-free bore portion 6b has a cross section which i1Is much greater than the
cross section of the thread-free shank portion 5c of the fastening screw, such that
the thread-free shank portion 5c is able to be received in the thread-free bore
portion 6b with a clearance all the way round. In the exemplary embodiment, the
thread-free bore portion 6b has for example a round cross-sectional shape which is
provided with a considerable oversize compared with the thread-free shank portion
5b, said oversize significantly exceeding the magnitude of conventional tolerances.
This ensures that, in the event of elastic deformation of the fastening screw 5, the
thread-free shank portion 5¢ can move In the thread-free bore portion 6b Iin the
directions perpendicular to the longitudinal axis of the fastening screw 5. For the
particular case of a coaxial configuration of the threaded bore 6a and the thread-
free bore portion 6b and of a circular cross section of the thread-free bore portion
6b, this is illustrated in fig. 8 a). It can be seen that the thread-free shank portion 5c
has a clearance around its entire circumference in the thread-free bore portion 6b.
The thread-free bore portion 6b (also) has a concave shape on its side remote
from the lateral bearing surface 3b, the radius of said concave shape being greater

than the radius of the thread-free shank portion 5c.

As can be seen in fig. 5, the longitudinal axis Z of the threaded bore 6a is arranged
in a manner offset slightly toward the lateral bearing surface 3b with respect to the
longitudinal axis W of the through-hole 7 in the cutting insert 4, when the cutting
iInsert 4 1s located in the seat 3. In the particular case illustrated of a parallel
orientation of the longitudinal axis Z of the threaded bore 6a and the longitudinal
axis W of the through-hole 7, this offset is present along the entire extent of the
longitudinal axes Z, W. It is also possible, however, for the respective longitudinal
axes Z and W to enclose an angle with one another. In this case, the

corresponding effect is achieved when the described offset of the longitudinal axis

Z of the threaded bore 6a Is provided In a height position at which the head portion
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5b of the fastening screw 5 comes into contact with the through-hole 7 in the

cutting insert 4.

With reference to fig. 6 and fig. 7, a description is now given of how the cutting
insert 4 is fastened to the seat 3 by way of the fastening screw 5. Fig. 6 Illustrates a
first state in which the fastening screw 5 has not yet been tightened. It can be seen
that the threaded portion 5a of the fastening screw 5 has been received In the
threaded bore 6a and the thread-free shank portion 5c¢ of the fastening screw 5 has

a clearance on all sides with respect to the wall of the thread-free bore portion 6b.

This first state is also schematically illustrated in fig. 8 a).

When the fastening screw 5 is tightened, the underside of the head portion 3b
bears against the surface of the through-hole 7 in the cutting insert 4. On account
of the offset of the longitudinal axis Z of the threaded bore 6a with respect to the
longitudinal axis W of the through-hole 7, the head portion 5b touches the surface
of the through-hole 7 first on the side which faces the lateral bearing surface 3b,
such that the upper region of the fastening screw 5 is elastically deflected. In the
process, the head portion 5b and the thread-free shank portion 5¢ are deflected in
the direction away from the lateral bearing surface 3b and the cutting insert 4 is
pressed against the lateral bearing surface 3b by a side face. While the fastening
screw 5 is being tightened, the cutting insert 4 is consequently clamped with its
underside against the base surface 3a and with a side face against the lateral
bearing surface 3b, such that the cutting insert 4 is fixed with regard to two spatial

directions In this way.

During the elastic deflection of the fastening screw 5, the thread-free shank portion

5¢c also moves In the direction Y away from the lateral bearing surface 3b, as is
schematically illustrated in fig. 8 b) and fig. 9. Since the thread-free bore portion 6b

has an oversize with respect to the thread-free shank portion 5¢, the thread-free

shank portion 5¢ can move by a distance AY in the thread-free bore portion 6b. On

account of the oversize of the thread-free bore portion 6b In the direction

perpendicular to the direction Y and the concavely curved shape of the thread-free
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bore portion 6b on the side remote from the lateral bearing surface 3b, the thread-
free shank portion 5¢ moves — in a manner guided by the wall of the thread-free
bore portion 6b — until it is positioned in that region of the thread-free bore portion
6b that is farthest away from the lateral bearing surface 3b. On account of the
concavely curved shape of the thread-free bore portion 6b, the cutting insert 4 is
simultaneously oriented and clamped in the third spatial direction (i.e. the spatial
direction perpendicular to the surface normal to the lateral bearing surface 3a and

perpendicular to the surface normal to the base surface 3b).

In the second state, illustrated in fig. 8 b) and fig. 9, in which the fastening screw 5
has been tightened, the thread-free shank portion 5c bears against the thread-free
bore portion 6b on the side remote from the lateral bearing surface 3b. On the side
facing the lateral bearing surface 3b, the thread-free shank portion 5c is spaced
apart from the wall of the thread-free bore portion 6b. When the thread-free bore
portion 6b and the lateral offset between the longitudinal axis Z of the threaded
bore 6a and the longitudinal axis W of the through-hole 7 are designed, care
should be taken to ensure that the fastening screw 5 can elastically deform far
enough for the thread-free shank portion 5c to bear against the threaa-free bore
portion 6b on the side remote from the lateral bearing surface 3b in the tightened

second state.

Although, with regard to the embodiment, a configuration has been described in
which the thread-free bore portion 6b has a cylindrical shape with a substantially
circular cross section, this allowing in particular easy and cost-effective production,
the shape of the thread-free bore portion 6b is not limited thereto, as is described
in the following text by way of example on the basis of a development and two

variants.

DEVELOPMENT
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A development of the embodiment will now be described with reference to fig. 12
and fig. 13.

The development differs from the previously described embodiment in that the

thread-free bore portion 6b is additionally adapted specifically to the shape of the
thread-free shank portion 5¢ on the side, remote from the lateral bearing surtace
3b, against which the thread-free shank portion 5c¢ of the fastening screw 5 bears

against the thread-free bore portion 6b in the tightened second state.

According to the development, the thread-free bore portion 6b has, on the side
remote from the lateral bearing surface 3b, a contact face 6¢ on which the thread-
free shank portion 5c¢ is supported in the elastically deflected state. The contact
face 6¢ is formed in the wall of the thread-free bore portion 6b as a cylindrical face,
the radius of which corresponds substantially to the radius of the thread-free shank
portion 5¢. The cylinder axis of the contact face 6¢ is formed in a manner tilted
somewhat with respect to the longitudinal axis Z of the threaded bore 6a. In the
example specifically illustrated in fig. 12 and fig. 13, the cylinder axis of the contact
face 6¢ is tilted for instance at an angle at which the thread-free shank portion 5c is
tilted with respect to the threaded portion 5a in the elastically deflected state. The
orientation and the radius of the contact face 6¢ are thus adapted to the radius ana

the orientation of the thread-free shank portion 5c in the elastically deflected state.

In the viewing direction, illustrated in fig. 13, perpendicular to the longitudinal axis £
of the threaded bore 6a, the intersection line can be seen, which results as an
intersection line between the tilted cylindrical contact face 6¢ and the larger-

diameter cylindrical face of the rest of the thread-free bore portion 6b.

The development described allows even more precise positioning of the cutting

Insert 4.

VARIANTS
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A first variant of the embodiment is described in the following text on the basis of
fig. 10 a) and 10 b).

The first variant differs from the above-described embodiment in that the

thread-free bore portion 6b is not formed as a bore with a circular cross section,

but rather in the form of a slot.

In this variant, too, the thread-free bore portion 6b has an oversize all the way
around the thread-free shank portion 5c, such that the thread-free shank portion 5c¢
can move in the directions perpendicular to the longitudinal axis of the fastening
screw 5 in the thread-free bore portion 6b, as can be seen in fig. 10 a) for the first
state, in which the fastening screw 5 has not yet been tightened. Furthermore, the
thread-free bore portion 6b has a concavely curved shape on its side remote from
the lateral bearing surface 3b in the variant, too, such that the thread-free shank
portion 5¢ moves into that region of the thread-free bore portion 6b that Is farthest
away from the lateral bearing surface 3b when the fastening screw 5 is tighteneq,

and thus fixes the cutting insert 4 in a well-defined manner in the third spatial

direction.

In the second variant, illustrated in fig. 11 a) and fig. 11 b), the thread-free bore

portion 6b likewise has an elongate configuration and is formed in a concavely
curved manner on the side remote from the lateral bearing surface 3b. In contrast
to the above-described configuration, however, the thread-free bore portion 6b Is
not configured as a slot in the second variant, in which the side facing the lateral
bearing surface 3b is also concavely curved, but rather the side facing the lateral
bearing surface 3b extends substantially perpendicularly to the side walls of the

thread-free bore portion 6b.

It Is iImmediately apparent that yet further variants in particular also of the shape of
the thread-free bore portion 6b are possible. Furthermore, the thread-free bore
portion 6b can additionally be provided with a contact face 6¢ in the vanants, too,

as was described with reference to the development of the embodiment.
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CLAIMS:

1. Atool for machining, having
a main body that determines an axis of rotation about which the tool rotates in
operation,
at least one seat, formed on the main body, for receiving an exchangeable
cutting Insert,
a fastening screw for fastening the cutting insert to the seat, and
a cutting insert fastened to the seat,
wherein the seat has a base surface for supporting an underside of the cutting
Insert and a lateral bearing surface for a side face of the cutting insert to bear
against, and a bore for receiving the fastening screw is formed in the base
surface,
wherein the bore has a threaded bore at a distance from the base surface and,
closer toward the base surface, a thread-free bore portion,
wherein the fastening screw has a threaded portion for engaging with the
threaded bore, a head portion to be supported in a through-hole in the cutting
Insert, and a thread-free shank portion between the threaded portion and the
head portion, which thread-free shank portion has a smaller cross section than
the thread-free bore portion,

wherein the cutting insert is fastened to the seat in such a way that the head

portion of the fastening screw is supported on the through-hole in the cutting
Insert, the threaded portion of the fastening screw engages with the threaded
bore and the fastening screw is elastically deflected in such a way that the

thread-free shank portion bears against the thread-free bore portion on a side
remote from the lateral bearing surface and is spaced apart from the thread-free
bore portion on a side facing the lateral bearing surface,

wherein the seat is free of a further bearing surface in a direction perpendicular

to the lateral bearing surface and the base surface,

CA 2967034 2018-12-05
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wherein the thread-free bore portion is wider, in a direction parallel to the lateral
bearing surface and perpendicular to a longitudinal axis of the fastening screw,
than the diameter of the thread-free shank portion of the fastening screw, and
wherein the thread-free shank portion is deflected in the direction away from the

0 lateral bearing surface.

2. The tool as claimed in claim 1, wherein the cutting insert is oriented in a
direction which extends perpendicularly to a surface normal of the lateral
bearing surface and perpendicularly to a surface normal of the base surface by

10 the engagement of the head portion of the fastening screw with the through-hole

In the cutting insert.

3. The tool as claimed in claim 1 or 2, wherein the thread-free bore portion has a
concavely curved shape on the side remote from the lateral bearing surface.
15
4. The tool as claimed in any one of claims 1 to 3, wherein a surface normal of the

lateral bearing surface is oriented predominantly perpendicularly to the axis of

rotation.

20 5. The tool as claimed in any one of claims 1 to 4, wherein the thread-free bore

portion has a substantially circular cross section.

6. The tool as claimed in any one of claims 1 to 5, wherein the thread-free bore
portion is formed parallel to the threaded bore.
25
/. The tool as claimed in any one of claims 1 to 6, wherein the thread-free bore

portion Is formed coaxially with the threaded bore.

CA 2967034 2018-12-05
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The tool as claimed in any one of claims 1 to 7, wherein that region of the head

portion of the fastening screw that is supported on the through-hole in the

cutting insert narrows in the direction of the threaded portion.

The tool as claimed in any one of claims 1 to 8, wherein a longitudinal axis of
the threaded bore is offset toward the lateral bearing surface with respect to the
longitudinal axis of the through-hole, in the plane of contact between the head

portion of the fastening screw and the through-hole in the cutting insert.

The tool as claimed in any one of claims 1 to 9, wherein the at least one seat is
formed in such a way that the cutting insert fastened therein protrudes from the

main body in an axial direction.

The tool as claimed in any one of claims 1 to 10, wherein the tool has a plurality

of seats, arranged spirally along the axis of rotation, for cutting inserts.

The tool as claimed in claim 11, wherein the tool has a plurality of spirally

encircling rows of seats for cutting inserts.

CA 2967034 2018-12-05
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