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Tool arrangement

The invention concerns a tool arrangement according to the preamble of Claim 1.

From US 2,328,602, a generic tool arrangement is known, which consists of a screw-in
tool and a tool receiver, designed as a machine spindle. An outer thread, which is
designed as a buttress thread and engages in a corresponding inner thread on the tool
receiver, is located on the screw-in tool. In addition, a conical support surface for the
centric placement of a corresponding counter surface on the screw-in tool is provided on

the front side of the tool receiver.

In connecting screw-in tools with a tool receiver by means of a thread, the problem may
arise that as a result of an elastic deformation of the thread flanks during screwing and
tightening, only a few thread courses in the vicinity of the arranged clamping surfaces
take over a load-bearing function. Thus, the possible tensile strength of the thread
cannot be utilized and the connection does not attain the maximum stability. This is
particularly the case if outer and/or inner threads are made of brittle material, such as a

hard metal or ceramics.

The goal of the invention is to create a tool arrangement with a tool receiver and a
screw-in tool, which makes possible a stable and exact arrangement of the screw-in tool

in the tool receiver.

This goal is attained by a tool arrangement with the features of Claim 1, a screw-in tool
according to Claim 16, and a tool receiver according to Claim 17. Appropriate
refinements and advantageous embodiments of the invention are the object of the

subclaims.

In the tool arrangement in accordance with the invention, the threads and the thereby
corresponding counter threads have different thread contours, which, in the screwed

state, adapt to one another by means of elastic deformation. The advantage is that
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during screwing, a prestressing over a part of the thread produced due to an elastic
deformation of the threads is attained and during clamping, a uniform wear pattern of
the thread over its entire length. In this way, the tensile strength of the entire thread is
utilized. The thread contour is not understood to mean a thread flank, but rather the

contour of the entire thread in the longitudinal section.

In a first advantageous embodiment, the threads and the counter threads have a
different pitch. The thread connection can thereby be selected in such a way that the
thread component designed as an outer thread has a smaller pitch than the thereby
corresponding inner thread. This makes it possible for the thread flanks to be expanded
or compressed elastically through the screwing in such a way that the thread contours
are adapted to one another. Thus, the entire thread courses are adjacent to one another

and a uniform wear pattern can be attained.

In a second advantageous embodiment, threads and counter threads can be designed as
conical inner threads and outer threads with different taper angles. In this way, it is also
possible to attain an expansion or compression of certain thread areas and thus a
uniform wear pattern of the thread connection. In a particularly preferred embodiment,
the taper angle of the inner thread is larger than the taper angle of the outer thread. By
means of this special development, the thread course of the outer thread has a larger
diameter than the corresponding course of the inner thread. By means of the preferably
inclined thread flanks, therefore, this part of the outer thread first comes into contact
with the inner thread and is thus also first clamped. With a tensing of the thread, this
area is elastically deformed and the thread contours adapt to one another. In this way, it

is possible to attain a uniform wear pattern.

The outer thread and the corresponding inner thread appropriately have a declining
thread depth toward the free end of the threaded plug or toward the inner end of the

inner thread. The threads, however, can also have a constant thread depth.
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In another advantageous development, the tool receiver contains an insert sleeve in
which the inner thread is provided. By selecting a suitable material for the insert sleeve,
it is possible to attain vibration damping. Furthermore, the tool receiver can also be
made of a solid but brittle hard metal and the insert sleeve with the thread, of a softer,
but elastic steel, which is favorable for a secure locking of the screw connection.
Moreover, the tool receiver can be adapted by various insert sleeves for the reception of
different configurations of screw-in tools. The insert sleeves can consist of one part or
several parts, which can also be made of different materials. It is clear that the inner

thread can also be placed on the tool in the shape of an insert sleeve.

In an advantageous embodiment, clamping surfaces can be formed by two conical
contact or support surfaces with different taper angles on the screw-in tool and the tool
receiver. In this way, a support area with a double cone is created, which makes possible
an increased support surface and an improved centering and supporting effect, as
opposed to a planar contact or a straight contact surface. However, it is also possible to
provide planar support surfaces, or when using a conical thread, not to provide a support

surface.

The first conical contact surface of the screw-in tool adjacent to a tool head on the tool
and the corresponding first conical support surface on the front side of the tool receiver
preferably have a relatively large taper angle. Here, a taper angle of 170° has proved to
be favorable. In a preferred development, the second conical contact surface follows this
surface on the screw-in tool, and the corresponding second conical support surface
follows the tool receiver. This second contact surface and the thereby corresponding
second support surface preferably have relatively small taper angles. Here, a taper angle
of 10° has proved to be favorable. However, it is also possible to provide, for example, a
cylindrical intermediate area between the two conical surfaces. A double cone of the
described type with two different taper angles has the advantage that the small taper
angle makes possible a good centering of the screw-in tool in the tool receiver, and the
large taper angle, an additional centering, however, with greatly reduced expansion

forces on the tool receiver. Furthermore, due to the first conical contact surface, the
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rigidity of the tool is increased, since the tool cannot slide off with a radial load, as is the

case with a planar contact surface.

Two embodiments are thereby possible for the orientation of the first conical contact
surface and the corresponding first conical support surface. In a first preferred
development, the diameters of these conical surfaces are reduced in the screw-in
direction of the tool—that is, the cones that are based on the cone surfaces forming the
double cone point in the same direction. In this embodiment, a slight widening of the
tool receiver by the conical surfaces is possible. In comparison to a planar axial contact
surface, the thread prestressing rises less sharply with the screw-in angle and it is thus
possible to have a more exact adjustment of the prestressing during the assembly of the
screw-in tool. Since the screw-in tools are mostly made as one piece from very hard
materials, the elastic deformation of the thread needed for the locking of the thread is
limited, to a great extent, to the deformation of the inner thread of the tool receiver.
With regard to as long as possible a service life of such a tool receiver, an exact
adjustment of the thread prestressing is thus extremely important. By means of a double
cone of the described type, an exact thread prestressing is made possible because of the
better adjusting capacity. In another possible development, the diameters of the first
conical contact surface and the corresponding first conical support surface increase in
the screw-in direction of the tool—that is, the cones that are based on the two conical
surfaces forming the double cone point in the opposite directions. With such a
development of the double cone, a widening of the tool receiver is counteracted, since
the radial forces caused by the conical surfaces are opposed. The special advantage of
this development is that a higher tightening torque can be attained by the reduced
widening of the sleeve with the inner thread, without thereby damaging the thread

sleeve.

In another advantageous manner, another support area with another contact surface
and a thereby corresponding additional support surface are provided on the free end of
the threaded plug and, correspondingly also, on the inner end of the inner thread. This

additional contact surface on the threaded plug can have, for example, a spherical shape,
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whereas the corresponding additional support surface can be made cylindrical. As a
result of the spherical contact surface and the cylindrical support surface, an only partial
contact between the screw-in tool and the tool receiver is attained in this area.
Appropriately, the spherical contact surface has an excess dimension in comparison to
the cylindrical support surface, so that the prestressing in this additional support area is
independent of the screw-in depth. However, other developments of the additional
support area are conceivable. Thus, in an arbitrary combination, spherical, conical, or
cylindrical contact surfaces or support surfaces can also be provided on the tool and the

tool receiver.

The thread can be designed as an outer or inner thread, wherein, then, the counter

thread is accordingly designed as a corresponding inner or outer thread.

The tool receiver can, for example, be made of steel, carbide, aluminum, or a fiber

composite, in particular with glass or carbon fibers.

Other features and advantages of the invention can be deduced from the following
description of preferred embodiment examples with the aid of the drawings. The figures

show the following:

Figure 1, a screw-in tool in a longitudinal section;

Figure 2, the tool receiver in a longitudinal section; and

Figure 3, the tool arrangement in a longitudinal section.

Figure 1 shows a screw-in tool 1 of the tool arrangement in a sectional view. The screw-in

tool 1 has a tool head 2, which is designed as a spherical-head milling cutter, and a tool

shaft 3, which tapers conically toward the rear. The tool shaft 3 is subdivided in the

embodiment example shown here into a thread area X with an outer thread 4, a first

outer support area Y located between the tool head 2 and the outer thread 4, and a
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second inner support area Z on the free end of the tool shaft 3. The tool shaft 3,
however, can also be made without an additional outer support area Y and/or without an

inner support area Z.

The outer thread 4 in the thread area X tapers conically with the taper angle a. The first
outer support area Y has a first conical contact surface 5 for the placement on a counter-
conical support surface 6 on a front side of a tool receiver 7 and a second conical contact
surface 8 for the placement on a second conical support surface 9 in the interior of the
tool receiver 7. In this way, a double cone, which provides an improved centering and an
increased support effect, is produced on the transition between the tool head 2 and the

outer thread 4.

Figure 2 shows the tool receiver 7 that belongs to the screw-in tool 1. This has a receiver
opening 10 with an inner thread 11. The inner thread 11 is conically designed and
corresponds to the outer thread 4 of the screw-in tool 1, but has taper angle B larger
than the taper angle a. The pitches of the outer thread 4 and the inner thread 11 can be
made equivalent. On the front side of the tool receiver 7, the outer support area Y is
provided with the first support surface 6 for the placement on the first contact surface 5
and with the second conical support surface 9 for the placement on the second contact
surface 8 of the screw-in tool 1. Also, in the tool receiver 7, a supply opening 13 is
arranged coaxial to its middle axis 12 for the supply of the work fluid to the passage

opening 14 of the screw-in tool 1.

If the screw-in tool 1 is inserted into the receiver opening 10 of the tool receiver 7, the
thread courses of the outer thread 4 close to the free end of the tool shaft first engage
with the inner thread 11. Upon screwing, this part of the thread connection is also first
compressed or expanded, so that in this area, the thread flanks of the thread connection
lie next to one another. During the tightening of the thread connection, the other thread
courses of the thread connection also engage and a uniform wear pattern is produced.
Stresses that are applied via the tool head on this thread connection are uniformly

distributed on the various thread flanks and introduced into the tool receiver. The thread
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connection of this tool arrangement is thus extremely stable and effective. For this
thread connection, threads with inclined surfaces—that is, conical threads, round

threads, buttress threads, or the like—are particularly suitable.

The advantages described, however, can also be attained with another embodiment,
which is shown in Figure 3. In this other embodiment, the different thread contours of
the outer thread 4 and the inner thread 11 are attained by the different thread pitches.
With such a thread connection, there is a compression or expansion of the thread flanks
during the screwing. The magnitude of the compression or expansion can be adjusted via
the difference of the thread pitches. Thus, it is possible to produce, in a purposeful
manner, a specific prestressing within the thread connection so as to attain a uniform
wear pattern of the thread flanks. The outer thread 4 in Figure 3 has a smaller thread
pitch than the inner thread 11. This makes it possible for the outer thread 4 to be
stretched during the screwing with the inner thread 11, and for the inner thread 11 to be
compressed. If this thread connection is tightened, then all thread courses lie next to one
another by means of the compression or expansion during the screwing, and a uniform
wear pattern and a very stable connection are produced. For the outer thread and the
corresponding inner thread, both conical and cylindrical thread forms, which are
designed as trapezoidal threads, flat threads, conical threads, round threads, buttress

threads, or the like, can be used.

In the embodiment of the tool arrangement shown in Figure 3, the outer thread 4 of the
screw-in tool 1 and the inner thread 11 of the tool receiver 7 that belongs to it are made
as trapezoidal threads with a flank angle of 30°. The outer thread 4 of the screw-in tool 1
and the inner thread 11 of the tool receiver 7 that belongs to it, however, can also be
made as trapezoidal threads with other flank angles. In contrast to the traditional threads
in which the thread courses have a constant thread depth, the outer thread 4 used here
has a thread depth that declines from the tool head 2 to the free rear end of the tool
shaft 3. Also with the inner thread 11 of the tool receiver 7, the thread depth declines
from the second support surface 9 to the second support area Z. In this way, the

different stresses over the length of the thread are taken into consideration.
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From Figure 3, one can see that the first contact surface 5 of the screw-in tool 1 and the
corresponding first support surface 6 of the tool receiver 7 are inclined by 5° with respect
to a plane that is perpendicular to the middle axis 12, in the direction of the front end of
the tool head 2. In this way, the first conical contact surface 5 and also the first conical
support surface 6 have a taper angle of at least 140° and a maximum of 179°, but
preferably 170°. The diameter of the second conical contact surface 8 of the screw-in
tool 1 and the diameter of the second conical support surface 9 of the tool receiver 7
taper in the screw-in direction, so that a taper angle of at least 1° and less than 90° is
produced, but preferably 10°, which means an angle of the conical surfaces of 5° relative

to the middle axis 12.

The figures, moreover, show the second support area Z. This is formed by another
spherical contact surface 15 of the screw-in tool 1 and a thereby corresponding
cylindrical support surface 16 at the end of the receiver opening 10. The spherical
contact surface 15 provides for an only partial contact between the screw-in tool 1 and
the tool receiver 7. Appropriately, the spherical contact surface 15 has an excess
dimension in comparison to the cylindrical support surface 16, so that the prestressing in
this support area Z is independent of the screw-in depth. The second support area
increases the stability and the concentric accuracy of the tool arrangement through the

other support point.

In the embodiment example shown in Figure 3, the diameters of the first conical contact
surface 5 of the screw-in tool 1 and the corresponding first conical support surface 6 of
the tool receiver 7 are expanded in the screw-in direction of the screw-in tool 1. The first
contact surface 5 and the corresponding first support surface 6 are inclined 5° relative to
a plane perpendicular to the middle axis 12, in the direction of the tool shaft 3. In this
way, the first conical contact surface 5 and also the first conical support surface 6 have a
taper angle of 170°, just as in the embodiment example of Figures 1 and 2. The second
contact surface 8 and the second conical contact surface 9 taper with an angle of 5°

relative to the middle axis 12, so that a taper angle of 10° is produced. In contrast to the
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embodiments of Figures 1 and 2, the cones that are based on the two conical surfaces

forming the double cone point in opposite directions.

The invention is not limited to the embodiment examples described in the preceding and
shown in the drawing. Thus, for example, a different thread contour between the outer
and the inner threads can also be attained in a manner other than the one described. In
addition, instead of the centering of the screw-in tool via the double-conical centering
surfaces, a planar contact surface can also be used. In the embodiment with the conical
thread connection, one can also dispense entirely with an additional contact surface.
Thus, it is also possible, however, to combine features of the described embodiment
examples with one another. Therefore, it may be advantageous, for example, to design a
conical thread connection with different taper angles and different pitches, so as to

attain a particularly high prestressing or tightening in the thread connection.
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Claims

1. Tool arrangement with a screw-in tool (1) and a tool receiver (7), wherein the screw-in
tool (1) has a thread (4) to engage in a counter thread (11) on the tool receiver (7),
characterized in that the counter thread (11) and the thread (4) have different thread

contours, which adapt to one another in the screwed state by elastic deformation.

2. Tool arrangement according to Claim 1, characterized in that the thread (4) and the

counter thread (11) have different pitches.

3. Tool arrangement according to Claim 1, characterized in that the thread (4) and the
counter thread (11) are designed as a conical inner thread and outer thread with

different taper angles (a; B).

4. Tool arrangement according to Claim 3, characterized in that the taper angle (B) of the

inner thread (11) is larger than the taper angle (a) of the outer thread (4).

5. Tool arrangement according to one of the preceding claims, characterized in that the
thread (4) or the counter thread (11) is located on a threaded plug, and the thread (4)
and/or the counter thread (11) contains a thread depth that declines to the end of the

threaded plug.

6. Tool arrangement according to one of Claims 1-5, characterized in that the tool
receiver (7) or the screw-in tool (1) contains an insert sleeve (l) in which the inner thread

(11) is located.

7. Tool arrangement according to one of Claims 1-6, characterized in that on the screw-in
tool (1) and the tool receiver (7), there is at least one support area (Y) which is formed by
two conical contact surfaces (5, 8) or conical support surfaces (6, 9) with different taper

angles.

10



10

15

20

25

8. Tool arrangement according to Claim 7, characterized in that the two conical contact

surfaces (5, 8) or conical support surfaces (6, 9) are directly adjacent to one another.

9. Tool arrangement according to Claim 7 or 8, characterized in that the support area (Y)
is formed by a first conical contact surface (5) or conical support surface (6) adjacent to

the tool head (2), and a second conical contact surface (8) or a conical support surface

(9).

10. Tool arrangement according to Claim 9, characterized in that the first conical contact
surface (5) or support surface (6) has a taper angle of 170°, and the second conical

contact surface (8) or support surface (9), a taper angle of 10°.

11. Tool arrangement according to one of Claims 7-10, characterized in that the diameter
of the first conical contact surface (5) or the support surface (6) is increased or,

preferably, decreased in the screw-in direction of the screw-in tool.

12. Tool arrangement according to one of the preceding claims, characterized in that
another support area (Z) with another support surface (16) for the placement is provided

on the screw-in tool and the tool receiver.

13. Tool arrangement according to Claim 12, characterized in that the additional contact
surface (15) has an excess dimension in comparison to the additional support surface
(16), and during the assembly of the screw-in tool (1) and the tool receiver (7), there is a

pressing between the contact surface (15) and the support surface (16).

14. Tool arrangement according to Claim 12 or 13, characterized in that the additional

support surface (16) and the additional contact surface (15) are designed as cylindrical,

spherical, or conical support or contact surfaces.

11



15. Tool arrangement according to one of the preceding claims, characterized in that the
thread (4) is designed as an inner or outer thread and, correspondingly, the counter
thread (11), as an outer or inner thread.

16. Screw-in tool for a tool arrangement according to one of Claims 1-15.

17. Tool receiver for a tool arrangement according to one of Claims 1-15.
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