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DESCRIPTION

|0001] The invention relates to a tool system, comprising a cutting plate and comprising a tool
holder which has a plate seat for receiving the cutting plate having a trough, and, at a distance
from this plate seat, has a surface which 1s inclined at an obtuse angle with respect to the surface
of the tool holder that 1s adjacent to the plate seat, comprising a clamping element which has an
opening with a stop in which opening a clamping screw having a guide portion 1s received, a
surface, and a projection, the lug of the clamping element having an annular surface and the
trough of the cutting plate having an annular surface, the annular surface of the clamping element
and the annular surface of the cutting plate abutting one another 1n an interlocking manner when
the cutting plate 1s clamped, and, during the process of fastening the clamping element to the
tool holder, 1.e. while producing a torque, during rotation of the clamping screw, the surface of
the clamping element slides on the surface of the tool holder, as a result of which the clamping
element moves relative to the tool holder and pulls the cutting plate into the plate seat and clamps
it therein.

[0002] When clamping a cutting plate in a tool holder, 1t 1s necessary for a plurality of
requirements to be met. Therefore, 1t 1s necessary for machining work piece that the cutting plate
1S held precisely so as to be fixed 1n a tool holder. The receiving space, 1.e. the plate seat of the
cutting plate, should be formed such that, in the event of wear, the cutting plate can be positioned
exactly at the same point as the cutting plate to be replaced without additional time or effort. The
ability to repeat the cutting plate position 1s an indispensable requirement for a plate seat of a
tool holder. Furthermore, it 1s necessary for the actual clamping process of the cutting plate, 1.¢.
for firmly clamping the cutting plate in the tool holder, to be designed as simply as possible since
situations are possible in production in which access to a cutting plate 1s difficult. This can be
the case if a plurality of tool holders 1s arranged on a tool carrier and a cutting plate has to be
replaced. Optionally, it can be necessary for a cutting plate to be exchanged “over head.”

|0003] Different arrangement options and fastening options of a cutting plate are disclosed in the
prior art. For example, clamping a cutting plate which has a trough into which a counterpart ot
a clamping jaw engages 1s known. The counterpart can be arranged as one piece with the
clamping jaw or on a pressure plate which interacts with the clamping jaw.

[0004] Clamping a cutting plate without a trough over 1its flat surface 1s also known. The
clamping jaw or a corresponding pressure piece also then has a flat clamping surface.

[0005] Combinations of the aforementioned clamping methods are also disclosed. Therefore, the
prior art also describes fastening a cutting plate by means of a trough and simultaneously over

the surface of the cutting place.
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[0006] WO 2003/013770 discloses a clamping plate which has a clamping trough in the shape
of a “donut.” A circular ring of a pressure piece engages into the clamping trough. The pressure
piece has shaping means on its side opposite the cutting plate that interact with the corresponding
shaping means of the clamping jaw. When tightening a clamping screw, clamping the cutting
plate 1n the carrier tool 1s secured by means of an inclined surface on the clamping jaw and on
the carrier tool, in connection with the shaping means of the pressure piece and the clamping jaw,
and on the circular ring of the pressure piece. Therefore, there 1s a punctiform or linear contact
between the circular ring of the pressure piece and the clamping trough 1n the cutting plate. The
elfects of forces by means of this punctiform or linear contact on the cutting plate can be so huge
that this plate breaks. This can be the case in particular with very brittle ceramic materials.
[0007] A cutting tool system which consists substantially of a carrier tool which has a recess for
receiving a cutting plate 1s known from WO 2007080151 A1. The cutting plate 1s provided with
a clamping trough. The cutting plate 1s held by a clamping element in the carrier tool. The
clamping element 1s 1n turn fastened to the carrier tool by means of a clamping screw. An
engaging clement 1s arranged on the lower face of the clamping element that faces the cutting
plate, which engaging element 1s 1n clamping contact with the clamping trough and anchors the
cutting plate on the carrier tool thereby. The clamping element 1s guided over an inclined surface
on the carrier tool such that, when the clamping screw 1s tightened, the clamping element 1s
pulled toward the carrier tool.

[0008] WO 2013/060752 discloses a tool system suitable for high cutting data and feed speeds,
wherein the clamping element 1s movably held 1n a groove having parallel clamping element
guides, and a clamping element hole for the clamping screw 1s arranged 1n the clamping element
and, 1n the clamped state of the cutting plate, the wall of the clamping element hole that faces
the cutting plate abuts the clamping screw and the engaging element of the clamping element,
seen from the cutting edge of the cutting plate, engages interlockingly in the clamping trough 1n
front of the center of this trough.

[0009] Generic document, WO 2016/110596 Al, describes a tool system, comprising all the
features of the preamble of claim 1.

[0010] DE 10 2010 029616 A1 describes an interlocking and force-fitting cutting plate-clamping
system, comprising an anti-rotation means.

[0011] EP 1 595 648 A2 describes a two-part clamping element.

|0012] The invention has the object of improving a tool system according to the preamble of
claim 1 1n such a way that it 1s possible to clamp a cutting plate in an exact position and in a

secure and repeatable manner, and such that damage to the cutting plate 1s prevented.
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[0013] According to the invention, this object 1s achieved by the features of claim 1.

[0014] The 1nvention relates to a tool system which comprises a tool holder comprising a
clamping element which has a clamping element lug and comprising a cutting plate which has a
trough on the cutting plate surface, for machining workpieces. The trough has a trough bottom
which merges into upper face of the cutting plate via an annular surface. In a particular
embodiment, an elevation can be arranged in the trough, the top of which elevation ends at a
distance from the cutting plate surface. A lug or an attachment of a clamping element or of a
pressure plate arranged on the clamping element engages 1n the trough of the cutting plate in the
clamped state and clamps this plate on the carrier tool or on the holding element thereby.

[0015] The clamping element according to the invention has a clamping means arranged outside
the center of the clamping element. A sliding surface arranged at an angle on an end of the
clamping element 1s operatively connected to a surface, arranged at an angle, of the tool holder
during the clamping process. As a result, the clamping element moves relative to the tool holder
fixed 1n the tool system and clamps the cutting plate, repeatably and true to position, 1n the plate
seat of the tool holder. The horizontal relative movement of the clamping element 1s limited 1n
that a guide portion of the clamping means comes into contact with a stop, a wall of the clamping
element. According to the invention, the distance between the stop and the center of the trough
of the cutting plate or the lug of the clamping element 1s determined such that, at the maximum
permissible torque, a completely planar interlocking connection occurs between the lug of the
clamping element and the trough of the cutting plate. In order to ensure that this occurs, both the
lug of the clamping element and the trough have an annular surface. In the clamped state of the
tool system, the two annular surfaces are operatively connected.

|0016] The clamping means 1s arranged outside of the center of the clamping element. Preferably,
the clamping element 1s offset from the center at a distance of 30% of half of the length of the
clamping element. Particularly preferably, the clamping means 1s offset in the direction of the
sliding surface.

[0017] On the basis of the arrangement, according to the invention, of the annular surfaces, the
sliding surface and the clamping means, a contact region over a wide area of the annular surfaces
1s produced. This contact region extends fully over the entire annular surfaces such that a force

1s applied to the cutting plate in a region of 360 degrees.

List of reference signs

1 Tool system

2 Tool holder
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4
4 Clamping element

> Attachment, projection, lug of 4
6 Cutting plate

7 Trough of 6

10 Upper face of 6

11 Lower face of 6

135 Clamping means, screw
16 Pressure plate

17 Plate seat

18 First end of 4

19 Second end of 4

20 Surface

21, 21° Face of 4

22 Surface of 2

23 Fastening portion of 15
24 Clamping portion of 15
25 Guide portion of 135

26 Opening, hole

27 Stop, wall of 26

28 Contact surface of 4

30, 30° Bottom of 7

31 Annular surface 31 of 7
32 Opening 1n 7

33, 34 Narrow face of 4

36 Annular surface of 3

38 Securing means

39 Recess

40 Main body of 4

41 Recelving space

42 Stop surface

43.43° Guide surface, 1nner face
44 44° Groove

45 Mouth
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S

46 Spring
47 Fastening means
48, 48° Projection, finger
49 End region of 48
51 Opening in 40
52 End region of 48
33 Surface of 2
Ql Cross-sectional surface of 30
Q2 Cross-sectional surface of 32
T Depth of 7

Height of 35
m1 Diameter of 30, 30°
m?2 Diameter of 32
m3 Diameter of 35
m4 Diameter of 335
Al Distance of 45

[0018] In the following, the invention will be explained with reference to the figures in which:

Fig. 1 partly and schematically shows a cross section of the tool system, comprising a tool
holder, a cutting plate, a clamping element and a clamping means;

Fig. 2 partly and schematically shows the cross section of a trough of a cutting plate according
to Fig. 1;

Fig. 3 schematically shows a plan view of Fig. 2;

Fig. 4 partly and schematically shows the cross section of an alternative form of a trough,
according to the invention, of a cutting plate;

Fig. 5 schematically shows the clamping element from below;

Fig. 6 schematically shows a detail of the first end of a clamping element having a projection;

Fig. 7 partly and schematically shows the trough, according to the invention, of the cutting plate
in plan view;

Fig. 8 schematically shows a detail of the mating trough having a projection;

Fig. 9 schematically shows a detail of an alternative embodiment of a clamping element having
a pressure plate;

Fig. 10 shows the clamping element according to Fig. 9 from below; and

Fig. 11 shows an alternative design of the clamping element according to Fig. 9.
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[0019] All the figures show the invention schematically and 1n detail and are used as an example
to explain the invention. Particular embodiments of the invention may deviate from these figures.
10020] Fig. 1 schematically shows a tool system 1, comprising a tool holder 2, a cutting plate 6
which has a trough 7, and a clamping element 4 having a lug 5 which engages into the trough 7
of the cutting plate 6 in the clamped state of the tool system 1. The clamping element 4 which
corresponds substantially to the shape of a cuboid and has two broad faces 21, 21" and two
narrow faces 33, 34 1s fastened to the tool holder 2 by means of a clamping means 15. The cutting
plate 6 which has a trough 7 on 1ts upper tace 10 can be, and preferably 1s, formed as an indexable
cutting plate. On an indexable cutting plate 6, a trough 7 1s formed on the upper face 10 and on
the lower face 11. The two troughs are identical such that 1t 1s possible to position the cutting
plate 6 1n the plate seat 17 of the tool holder 2 so as to be rotatable about 180 degrees. The lug 5
1s arranged at the first end 18 of the cuboid clamping element 4. The shape and the function of
the lug 5 are described below. The clamping element has a surface 20 arranged at an angle at the
second end 19 of the clamping element 4. Preferably, this surface 20 forms an obtuse angle Y in
the range of from 120 to 170 degrees, particularly from 1435 to 165 degrees, with the surface 53
of the upper face ot the tool holder 2. The upper tface 10 of the cutting plate 6 1s preferably
oriented 1n parallel with the surface 53.

|0021] The tool holder 2 has a surface 22 congruent with the respect to the surface 20 in the
region of the surface 20 of the clamping element 4. The two surfaces 20 and 22 form an inclined
plane. The tool holder 2 1s fixedly held 1n the machine tool (not shown). During the process of
fastening the clamping element 4 to the tool holder 2, 1.e. while producing a torque, during
rotation (tightening) of the clamping means 135, the surface 20 of the clamping element 4 slides
on the surface 22 of the tool holder 2 (lower right in Fig. 1). As a result of this clamping
mechanism, the clamping element 4 moves relative to the tool holder 2 and pulls the cutting plate
into the plate seat 17 and clamps 1t therein by means of the connection of the projection 5 to the
trough 7 of the cutting plate 6. The quality of the surfaces of the surfaces 20 and 22 1s designed
such that sliding these surfaces on one another 1s supported.

[0022] In the embodiment according to Fig. 1, the clamping means 15 1s designed as a screw,
also called a clamping screw. The screw 135 has a fastening means 23 1n the shape of a head and
a substantially cylindrical clamping portion 24 and guide portion 25. The clamping portion 24
can be designed as a thread, for example as an external thread, which interacts with a counterpart
in the tool holder 2, for example with an internal thread. The guide portion 25 of the screw 135
can be used as a stop 1n order to limit the linear mobility, in Fig. 1 the horizontal mobility, of the

clamping element 4. This mobility 1s limited by means of the interaction of the guide portion 25
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of the screw 15 with the stop, the wall 27 of the opening 26 of the clamping element 4, through
which the screw 15 engages 1n order to fasten the clamping element 4 to the tool holder 2. This
limitation prevents the cutting plate 6 from being damaged by a torque M which 1s too high
during clamping. Additionally, this limitation prevents the annular surface 36 of the lug 5 of the
clamping element 4 from sliding out of the trough 7 of the cutting plate 6 during clamping. The
opening 26 can be designed as a circular hole, for example. Different shapes of this opening 26
are also possible, such as slit-shaped or oval openings. All forms of the opening 26 have a stop
means 28 and a wall 27. The stop means 28 can be 1n the form of a contact surface and interacts
with the fastening means 23 of the screw 15. The wall 27 of the opening 26 interacts with the
guide portion 25 of the clamping means 15. The clearance available between the external thread
of the clamping portion 24 and the inner thread of the tool holder 2 can be used to compensate
for production tolerances. This clearance preferably makes a movement in the range of from 0.1
to 0.2 mm 1n all directions possible.

10023] Fig. 1 shows a cross section through the clamping mechanism. According to this
embodiment, the force 1s applied by means of the clamping means 15 outside the center of the
clamping element 4 and therefore outside the center of the clamping mechanism. The center of
the clamping element 4 1s half the distance Ex between the first end 18 and the second end 19 of
the clamping element 4. Preferably, the clamping means 1s arranged at a distance < Ex/2 from
the second end 19. According to the invention, the force 1s applied at a distance in the range of
from 20 to 40% of Ex/2, preferably 30% of Ex/2, between the second end 19 and the center of
the clamping element 4. On the basis of the tolerances of the individual parts, 1n conjunction
with the properties (sensitivity with regard to tensile and compressive stresses) of the cutting
plate 6, the clamping mechanism must meet high requirements 1n order to ensure that the cutting
plate 6 1s fastened securely and repeatably 1n the tool seat 17 without the cutting plate 6 being
damaged.

[0024] The distance between wall 27 of the opening 26 and the center, the middle point of the
lug 5 or the trough 7 1s referred to as functional dimension Fx. According to the invention, this
dimension 1s selected such that, at the maximum permissible torque M, the lug 5 or 1ts annular
surface 36 forms a completely planar interlocking connection to the trough 7 or its annular
surface 31 and they abut one another. The contact region therefore extends over 360 degrees of
the two annular surfaces 31 and 36. There 1s no distance between the annular surfaces 31 and 36
in the clamped state of the tool system.

[0025] One part of the clamping mechanism 1s the trough 7 of the cutting plate 6 which 1s shown
in Fig. 2. The trough 7 of the cutting plate 6 1s arranged 1n the center of the upper face 10 or
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lower face 11 of the cutting plate 6. A trough 7 which 1s arranged on the upper face 10 of the
cutting plate 6 1s described below. This description also applies correspondingly to a trough 7
which 1s arranged on the lower face 11 of an indexable cutting plate 6. The trough 7 1s embedded
in the cutting plate 6 as a depression and has the depth T. The trough 7 can have a level bottom
30. The bottom 30 can be parallel to the upper tface 10 of the cutting plate 6 and transitions into
the upper face 10 via an annular surface 31 arranged at an angle a. The angle a between annular
surface 31 and bottom 30 1s an obtuse angle o in the range of from 135 to 155 degrees, preferably
this angle o has a range of from 140 to 150 degrees. This gives an opening angle 3 of the trough
7 1n the range of from 90 to 130 degrees, preferably 1n the range of from 100 to 120 degrees. The
cross-sectional surface Q1 of the bottom 30 of the trough 7 1s smaller than the cross-sectional
surface Q2 of the opening 32 of the trough 7 (Fig. 3). The trough has a diameter m1 at the bottom
30 and a diameter m2 at the opening 32. The diameter m1 1s smaller than the diameter m2. The
transitions between bottom 30 and annular surface 31 and between upper face 10 and annular
surface 31 can be rounded. The radi of these transitions are 1n arange between 0.2 mm to 2.5 mm.
Preferably, they are 0.6 mm, particularly preferably 2.0 mm. The trough 7 therefore consists of
the bottom 30 of the annular surface 31, the opening 32 and the rounded transitions.

[0026] In a particular embodiment, the ground 30 of the trough 7 can be curved in the shape of
a radius 30’ or a polygenic curve, a spline (Fig. 4). Seen from the upper face 10 of the cutting
plate 6, the bottom 30 formed by the radius 30’ can have a concave shape. A particularly
advantageously formed trough 7 according to the invention comprises exclusively rounded
transitions r and therefore has no sharp-edged corners. A rounded trough 7 makes a high
application of force possible without the risk that cracks and, as a result, fractures can occur 1n
the cutting plate 6. Particular requirements are placed on the transitions between different surface
shapes. These are predetermined places where cracks may preferably occur. Therefore, these
transitions r are preferably rounded according to the invention.

[0027] In a particular embodiment (not shown), an elevation can be arranged centrally in the
trough. The elevation extends from the bottom 30, 30’ of the trough 1n the direction of the upper
face 10 and ends below this upper face.

10028 ] Fig. 5 shows the clamping element 4 from 1ts lower face of its broad face 21. The lower
face 21 denotes the face of the clamping element 4 that 1s opposite the cutting plate 6 and the
tool holder 2 1n the clamped state of the tool system 1. A lug 5 1n the form of a projection 1s
arranged at the first end 18 of the clamping element 4. Starting from the face 21, the projection
S rises away from the face 21. The projection has a height hl (Fig. 6). At a distance h2 from the

face 21, the projection 5 transitions into an angularly arranged annular surface 36. The height at
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which the annular surface 36 has a constant value around 1ts entire circumference 1s denoted by
H. Starting from a diameter m3, the annular surface 36 extends to the end of the projection 5 to
a diameter m4. Therefore, m3 1s greater than m4. The distance between m3 and m4 1s the height
H of the projection 5. The annular surface 36 1s arranged at an obtuse angle ¢ with respect to the
face 34. This angle ¢ 1s preferably equal to the angle a between the annular surface 31 and the
upper face 10 of the cutting plate 6.

[0029] The height H of the projection 5 correlates to the depth T of the projection 7. They can
comprise the same values, but they can also deviate from one another. For example, H can be
greater than T. The diameter m3 of the projection 5 correlates to the diameter m2 of the trough
7. The diameters m3 and m2 can have the same values, but they can also deviate from one another.
For example, m3 can be greater than m2.

[0030] In a tool system according to the invention, the value of the angle a and ¢ 1s equal; it is
in the range of from 135 to 155 degrees, preferably these angles are 1n a range of from 140 to
150 degrees. As a result, a precise interlocking connection occurs on the entire annular surface
(360 degrees) between lug 5 of the clamping element 4 and the trough 7 of the cutting plate 6.
In equal angles o and ¢, the following configurations are possible according to the invention:
m3>m2,thenH>T.orH=T,orH<T

m3=m2,thenH=T,orH<T

m3>ml,thenH<T,orH=T.orH>T

|0031] In a tool system comprising a cutting plate 6 having a trough 7 as described above, and
comprising a clamping element 4 having a projection 5 as described above, in connection with
the clamping mechanism described above, the force has an effect on the entire annular surface
31 of the trough 7 (Fig. 7 and 8). The force acts on the entire circumference of the annular surface
31. A completely planar interlocking connection occurs between the annular surface 36 of the
lug 5 and the annular surface 31 of the trough 7. The annular surfaces 31 and 36 can be level.
Therefore, the force of the force Felampingelement Of the clamping element 4 1s introduced by means
of force vectors Fux. These force vectors are arranged uniformly around the annular surface 31.
Due to the relative movement of the clamping element 4 with respect to the tool holder 2, caused
during clamping by the sliding of the surface 20 of the clamping element 4 on the surface 22 of
the tool holder 2 and the force F pull-back generated thereby, the value of the force vectors Fuxi
18 higher than the value of the force vectors Fux2. Therefore, the force vector Fuxi, which acts on
the clamping element 1n parallel with the pull-back movement, has the highest value. Starting
from the value of this force vector Fuxi, the values of the force vectors which act on the annular

surface 31 are reduced continuously as far as to force vector Fux2. The direction in which the
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force vector Fux1 acts 1s opposite to the direction in which the force vector Fuxz acts. Between
these two force vectors, n further force vectors act on the annular surface 31.

[0032] The size, the diameter, the depth, the angle o of the trough and force Fclampingelement can be
selected independently of the size of the cutting plate and the process parameters, such as the
material to be processed, supply speed, etc.

[0033] Fig. 9 shows an alternative embodiment of the clamping element 4. As this clamping
clement 1s 1dentical to the one described above, the same reference signs have been used. While
the clamping element 4 described above 1s designed as one piece, the clamping element 4
according to Fig. 9 consists of two parts. It comprises a main body 40, a pressure plate 16 and a
fastening means 47. A pressure plate 16 1s movably arranged on the first end 18 of the clamping
element 4 according to Fig. 9. This pressure plate 16 can be produced from a wear-resistant
material, such as hard metal or ceramic. As a result, the first end 18 of the clamping element 4
can be designed to be more wear-resistant than 1ts main body 40. The damage which can occur
on the clamping element 4 due to chips which occur 1n the process are reduced, and preferably
completely avoided, due to increasing the wear-resistance. In order to receive the pressure plate
16 in the clamping element 4, the clamping element has a receiving space 41 having a stop
surface 42, a recess 39 and a guide surface 43 (Fig. 10). The stop surface 42 can be level and
parallel to the face 21. A recess 39 can also be integrated into the stop surface 42. The region 1n
which the guide surface 43 1s arranged can be 1n the form of a groove 44 and can comprise
narrow points. The distance Al from the mouth 45 of the groove 44 1s preferably smaller than
the distance A2 within the groove 44. The distance A2 1s arranged at a greater distance from the
first end 18 than distance Al. Due to the design of the groove 44, the main body 40 has
projections 1n the form of fingers 48. The outer faces 49 of the fingers 48 can be 1dentical to the
outer faces of the main body 40. They can, however, also partly or completely deviate 1in their
shape and can be curved in the direction of the central axis of the main body. In Fig. 10, the
fingers are curved 1n their end region 52 in the direction of the central axis and deviate 1n this
region from the outer shape of the main body 40 from the clamping element 4. The inner faces
43 of the fingers correspond to the guide surfaces of the groove 44 and form the receiving space
of the groove 44 together with a region of the stop surface 42 and the recess 39. An undercut 1s
formed by the fingers 48 which are arranged inwardly.

[0034] A pressure plate 16 which has a spring 46 that correlates to the groove 44 and engages
into the groove 44 cannot be removed 1n the region of the mouth 45 1n the direction of the first
end 18 due to the undercut, the narrowing. A shoulder between recess 39 and stop surface 42

forms an additional securing means 38. Due to this recess 39, the height of the groove, measured
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from the face 21 of the main body 40 of the clamping element 4 to the bottom of the recess 39,
1s greater than the distance measured from the face 21 of the main body 40 of the clamping
clement 4 to the stop surface 42. If a region of the spring 46 extends into the recess 39, the
transition of the recess 39 to the stop surface 42 then forms the securing means 38 which
additionally limits the horizontal freedom of movement of the main plate 16. Due to the design
of the groove 44 of the clamping element 4 and the spring 46 of the pressure plate 16, the pressure
plate 16 1s held 1n a captive manner in the horizontal direction of movement of the clamping
clement 4. According to the invention, the coupling between pressure plate 16 and the clamping
element 4 has clearance. The clearance 1s 0.1 to 0.5 mm, preferably 0.3 mm 1n the axial direction
and 5 degrees at most, preferably 2 degrees in the radial direction. The axial direction 1s therefore
parallel to the face 21, the radial direction 1s arranged around the opening 41. Due to this
clearance (axial and radial), there 1s an additional possibility of compensating for the existing
tolerances due to the production of individual parts of a tool system. The pressure plate 16 1s
movably held by means of a fastening means 47, for example a cylinder pin, 1n an opening 51 1n
the main body 40 of the clamping element 4.

[0035] What 1s described above applies correspondingly to the lug 5 arranged on the pressure
plate 16, the shape of which lug correlates to the trough 7 of a cutting plate 6. The force generated
by the clamping means 15 acts on the entire annular surface 31 of the trough 7 of a cutting plate
6 via the annular surface 36 of the lug 5 of the pressure plate 16.

[0036] Fig. 11 shows a further embodiment of the first end 18 of the clamping element 4. In so
far as it relates to the same features as the clamping element 4 according to Fig. 10, the
corresponding reference signs and the prior description apply. A clamping element 4 according
to Fig. 10 has a modified groove 44’ at its first end 18. The projections 48’ are straight and not
inwardly curved, as in the embodiment according to Fig. 10. The guide surfaces 43’ of the inner
face of the groove 44’ are parallel to one another. This creates a groove 44°, of which the
distances Al and A2 are equal. The width of the groove 44’ in the region of its mouth 435 1s equal
to 1ts size in a region which 1s arranged at a distance from the mouth. As a result, this groove 44°
does not have an undercut. The horizontal mobility of a pressure plate 16 which has a spring 46
which 1s congruent with respect to the groove 44’ 1s limited exclusively by means of the securing
means 38. The spring 46 engages into the recess 39 which 1s in the form of a cavity. The pressure
plate 16 1s held movably 1n the clamping element 4 by means of a fastening means 17. Fig. 11
shows a simplified form of the first end 18 of a clamping element 4 which meets the requirements

of a tool system according to the invention.
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|0037] The invention describes a tool system 1, comprising a tool holder 2 which has a plate seat
17 for recelving a cutting plate 6 having a trough 7, comprising a clamping element 4 which has
an opening 26 for receiving a clamping means 15 and a projection 5, comprising a mechanism
(functional dimension Fx) which limits the linear mobility of the clamping element 4. This
ensures that an indexable cutting plate 6 1s clamped 1n a captive and repeatable manner.

[0038] The fact that, when the cutting plate 1s clamped, the guide portion 25 of the screw 15
abuts the stop 27 of the wall of the opening 26 1n a force-fitting manner means that an automatic

limitation of the clamping force of the cutting plate 6 into the plate seat in the tool holder 2 1s

achieved.
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PATENTKRAY

1. Varktgjssystem (1) med en skereplatte (6) og med en vaerktgjsholder (2), som har et
plattesede (17) til optag af skaereplatten (6) med en forsenkning (7) og med afstand til dette
plattesede (17) en flade (22), som halder 1 en stump vinkel (y) mod varktejsholderens (2)
overtlade (53), som grenser op til plattesaedet (17), med et spendeelement (4), som har en
abning (26) med et anslag (27), 1 hvilken en spaendeskrue (15) med et fgringsafsnit (25) er
optaget, en flade (20) og et fremspring (5), hvor spandeclementets (4) naese (5) har en
ringflade (36) og skaereplattens (6) forsenkning (7) har en ringtlade (31), hvor 1 skereplattens
(6) spandte tilstand, spendeelementets (4) ringflade (36) og skareplattens (6) ringflade (31)
ligger formsluttende op ad hinanden og ved fastggrelse af spandeelementet (4) pa
varktgjsholderen (2), dvs. ved dannelse af et drejningsmoment, ved drejning at spa&ndeskruen
(15), spendeelementets (4) flade (20) glider pa varktgjsholderens (2) flade (22), hvorved
spendeclementet (4) bevager sig 1 forhold til vaerktgjsholderen (2) og traekker skaereplatten (6)
ind 1 plattesaedet (17) og spender den, kendetegnet ved, at verktgjssystemet indeholder et
funktionsmal Fx mellem fors@&nkningens (7) centrum og abningens (26) anslag (27), hvor
vaerdien af dette funktionsmal Fx valges sadan, at ved spaendeskruens (15) maksimalt tilladte
drejningsmoment M nasens (5) ringflade (36) danner en fuldsteendig fladeformet
formsluttende forbindelse med fors@nkningens (7) ringftlade (31) og 1 skaereplattens (6)
spaendte tilstand spa&ndeskruens (15) fgringsafsnit (25) ligger kraftsluttende op ad anslaget (27)
pa abningens (26) vag.

2. Varktgjssystem ifplge krav 1, kendetegnet ved, at omradet, hvor ringfladen (31) og
ringfladen (36) ligger op ad hinanden, omfatter 360 grader.

3. Varktgjssystem ifglge krav 1 eller 2,
kendetegnet ved, at ringfladerne (31, 36) er udfgrt plant.

4. Varktgjssystem 1fglge et af kravene 1 til 3, kendetegnet ved, at spendeelementet (4)
omfatter en fgrste ende (18) og en anden ende (19), hvor n&sen (5) 1 omradet med den fgrste

ende og fladen (20) 1 omradet med den anden ende er anbragt i en afstand E til hinanden.

5. Varktgjssystem ifplge krav 4, kendetegnet ved, at spendeelementets (4) dbning (26) er
anbragt 1 en afstand < Ex/2 fra den anden ende (19).
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6. Varktgjssystem ifplge krav 4 eller 5, kendetegnet ved, at spe&ndeeclementets (4) abning (26)
er anbragt i en afstand pa 20 til 40%, foretrukket 30% fra Ex/2, fra den anden ende (19).

7. Varktgjssystem ifglge et af de foregaende krav, kendetegnet ved, at kraften 1 spandt
tilstand, som dannes af spa&ndeskruen (15), virker hele vejen rundt pa forsaenkningens (7)

ringflade (31).

8. Varktgjssystem ifglge et af kravene 4 til 7, kendetegnet ved, at kratftvektoren (Fux1), som
virker 1 retning mod den anden ende (19) af spa&ndeeclementet (4), har en stgrre vaerd: end

kraftvektoren (Fux2), som virker 1 retning mod den f@rste ende (18) af spaendeeclementet (4).

9. Varktgjssystemet ifglge et af de foregdaende krav, kendetegnet ved, at spendeeclementet (4)
har en trykplade (16), som fremspringet (5) er udformet pa.

10. Vaerktgyssystem 1fglge krav 9, kendetegnet ved, at trykpladen (16) er fremstillet af et

slidsteerkt materiale, foretrukket hardmetal eller keramik.

11. Varktgjssystem ifplge krav 9 eller 10, kendetegnet ved, at spaendeclementet (4) har en
rille (44), 1 hvilken trykpladen (16) holdes med et spillerum 1 radial og linear retning.

12. Varktgjssystem ifplge krav 11, kendetegnet ved, at spillerummet mellem trykpladen (16)
og spendeclementet (4) 1 line@r retning udger 0,1 til 0,5 mm, foretrukket 0,3 mm, og/eller
spillerummet mellem trykpladen (16) og spa&ndeelementet (4) 1 radial retning udggr maksimalt

5, foretrukket 2 grader.
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