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(57) Abstract: Herein a cutting insert (2) is dis-
closed. The cutting insert (2) comprises an insert
body (4) having a central longitudinal axis. The
insert body (4) comprises a first radial side and a
second radial side. A first axial side (20a) com-
prises a first relief face (22a), a second relief face
(22b), and a first recess (24a) having a first bot-
tom surface (26a). The first relief face (22a), the
second relief face (22b), and the first bottom sur-
face (26a) are arranged such that each point of
them is visible from either a first side view to-
wards the first radial side or from a second side
view towards the second radial side, and such
that the insert body (4) is longer along the longit-
udinal direction at a central portion towards the
central longitudinal axis (6) than at an outer por-
tion towards one of the first or second radial
sides (18a, 18b). Further a milling tool is dis-
closed herein.
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Cutting Insert and Milling Tool

TECHNICAL FIELD
The present invention relates to a cutting insert for a milling tool, and to a milling tool
comprising such a cutting insert.

BACKGROUND

A milling tool is a rotating cutting tool, which may be provided with one or more cutting
inserts. A face milling tool is a particular kind of milling tool configured for “facing”, i.e. milling
plane surfaces.

US 2013/0045061 discloses a cutting insert for a rotating cutting tool. The cutting insert
includes an upper surface, a lower surface, and a side surface which is connected to each of
the upper surface and the lower surface. The cutting insert is four times indexable in the
cutting tool. A cutting edge extends at an intersection of the upper surface and the side
surface, and includes a first cutting edge, a corner cutting edge, and a second cutting edge.
Along the side surface constraining parts including flat surface shaped parts extend around
the cutting insert. The cutting insert is shaped to be used with a negative axial rake angle in
the rotating cutting tool.

Due to its shape, the cutting insert of US 2013/0045061 is cumbersome to manufacture. For
instance the constraining parts have to be produced by a separate grinding step,
subsequently to pressing and sintering of the cutting insert.

SUMMARY
It is an object of the present invention to provide a cutting insert which is easily

manufactured.

According to an aspect of the invention, the object is achieved by a cutting insert for a milling
tool, the cutting insert comprising an insert body having a central longitudinal axis extending
along a longitudinal direction of the insert body and an imaginary centre plane comprising the
central longitudinal axis. The insert body is generally defined by a top surface, a bottom
surface, and a circumferential surface extending between the top surface and the bottom
surface, the top and bottom surfaces extending substantially in the longitudinal direction on
opposite sides of the centre plane. The insert body at the top surface comprises a first rake
face and the bottom surface comprises a second rake face. The insert body at the
circumferential surface comprises a first radial side and a second radial side extending in the
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longitudinal direction on opposite sides of the insert body, and a first axial side and a second
axial side extending across the longitudinal direction on opposite sides of the insert body.
The first axial side comprises a first relief face, a second relief face, and a first recess, the
first relief face extending along the first rake face and the second relief face extending along
the second rake face. The first recess extends between the first and second relief faces and
comprises a first bottom surface. The insert body further comprises at least a first cutting
edge, the first cutting edge extending along a rim portion at an intersection between the first
rake face and both the first radial side and the first axial side. The first relief face, the second
relief face, and the first recess are arranged such that each point of the first relief face, the
second relief face, and the first recess is visible from either a first side view towards the first
radial side or from a second side view towards the second radial side, and such that the
insert body is longer along the longitudinal direction at a central portion towards the central
longitudinal axis than at an outer portion towards one of the first or second radial sides.

Since each point of the first relief face, the second relief face, and the first recess is visible
from one of the first and second side views and the insert body is longer at a central portion
towards the central longitudinal axis than at an outer portion towards one of the first or
second radial sides, the cutting insert is formable by multiaxial pressing (MAP) with a
partition of a relevant pressing tool at the central longitudinal axis, the first and second relief
faces and the first recess being formable in the MAP operation. As a result, the above
mentioned object is achieved.

The first and second side views are seen along the centre plane, perpendicularly to the
longitudinal axis. The cutting insert may be configured to be attached to a tool body of a
milling tool. The cutting insert may be configured for “facing”, i.e. milling plane surfaces. The
cutting insert may be adapted to be held in a recess forming an insert seat of the milling tool.
The cutting insert may be indexable, i.e. the cutting insert may be positioned in different
positions in the insert seat of the milling tool. The first cutting edge may extend from the
insert seat to engage with a workpiece in a mill.

The cutting insert may be manufactured from a material comprising e.g. one or more of
cemented carbide, ceramics, cubic boron nitride, polycrystalline diamond, and/or cermet. The
cutting insert may be coated with surface coatings such as e.g. titanium nitride, titanium

carbonitride, and/or aluminium oxide.

According to embodiments, each of the first relief face, the second relief face, and the first

bottom surface may comprise two major surfaces. A major surface may form at least one fifth



10

15

20

25

30

35

WO 2016/150672 PCT/EP2016/054550
3

of the relevant first relief face, second relief face, or first bottom surface. A major surface
forms a continuous surface without any major or abrupt directional changes along the
surface. At a major directional change or at an abrupt directional change, the major surface
ends.

According to embodiments an angle between each of the two major surfaces of the first relief
face, the second relief face, and the first bottom surface may be obtuse, such that the insert
body is longer along the longitudinal direction at a central portion of one of said major
surfaces towards the central longitudinal axis than at an outer portion of said one of said
major surfaces towards one of the first or second radial sides. The obtuse angle between
each of the two major surfaces of the first relief face, the second relief face, and the first
bottom surface may give the cutting insert a slightly pointed shape at the first axial side.

According to embodiments, the two major surfaces of each of the first relief face, the second
relief face, and the first bottom surface may be flat surfaces. According to alternative
embodiments, at least one of the major surfaces of each of the first and second relief faces
may be convex. According to embodiments, the first bottom surfaces may be perpendicular
to the centre plane.

According to embodiments, the first relief face may form an obtuse angle with the centre
plane, such that the insert body is longer in the longitudinal direction at the first cutting edge
than adjacent to the first recess. In this manner a relief may be provided at the first cutting
edge with the centre plane of the cutting insert arranged at a neutral, or only slightly
negative, axial angle in in a relevant milling tool. Further, an acute wedge angle may be
provided at the first cutting edge at the first axial side. Thus, a positive axial rake angle may
be provided at the first axial side with the centre plane of the cutting insert extending at a
neutral or only slightly negative axial angle in a relevant milling tool. This entails that the
cutting insert may be securely positioned in an insert seat of the milling tool.

According to embodiments, the first cutting edge may comprise a first edge portion and a
second edge portion extending along the first relief face, a third edge portion extending along
the first radial side, and a corner edge portion, wherein the first edge portion may adjoin to
the second edge portion, the second edge portion may adjoin to the corner edge portion, and
the corner edge portion may adjoin to the third edge portion. The first edge portion may
extend at an angle to the second edge portion from the second edge portion towards the
centre plane. In this manner the cutting insert may be ramped into a workpiece, i.e. a
relevant milling tool may be fed into the workpiece in the axial direction of the milling tool,
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commonly the Z direction of a relevant milling machine. The second edge portion may in
such case lead the cut into the workpiece in the Z direction, while the first cutting edge due to
its angle and direction does not interfere with the cut in the Z direction.

According to embodiments, the first edge portion may form an edge portion of a depression
formed in the first rake face.

According to embodiments, the second axial side may comprise a third relief face, a fourth
relief face, and a second recess, the third relief face extending along the first rake face and
the fourth relief face extending along the second rake face. The second recess may extend
between the third and fourth relief faces and may comprise a second bottom surface. The
third relief face, the fourth relief face, and the second recess may be arranged such that each
point of the third relief face, the fourth relief face, and the second recess is visible from either
the first side view towards the first radial side or from the second side view towards the
second radial side, and such that the insert body is longer along the longitudinal direction at
a central portion towards the central longitudinal axis than at an outer portion towards one of
the first or second radial sides. Accordingly, the insert body may be longer along the
longitudinal direction at a central portion towards the central longitudinal axis than at an outer
portion towards one of the first or second radial sides. In this manner also at the second axial
side the cutting insert may be configured to be formable by multiaxial pressing (MAP) with a
partition of a relevant pressing tool at the central longitudinal axis, the third and fourth relief
faces and the second recess being formable in the MAP operation.

Similarly to the first axial side, each of the third relief face, the fourth relief face, and the
second bottom surface may comprise two major surfaces. Also, an angle between each of
the two major surfaces of the third relief face, the fourth relief face, and the second bottom
surface may be obtuse. Again, the obtuse angle may give the cutting insert a slightly pointed
shape, in this case at the second axial side.

According to embodiments, the insert body may be longest along the longitudinal direction at
a central portion adjacent to the central longitudinal axis and gradually decreasing in length
towards the first and second radial sides, such that a partition line of a multiaxial pressing
tool for forming the cutting insert is positionable at the central portion.

According to embodiments, the insert body may comprise a second cutting edge extending
along a rim portion at an intersection between the first rake face and both the second radial
side and the second axial side, a third cutting edge extending along a rim portion at an
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intersection between the second rake face and both the first radial side and the second axial
side, and a fourth cutting edge extending along a rim portion at an intersection between the
second rake face and both the second radial side and the first axial side, such that the
cutting insert is four times indexable in a milling tool. In other words, the cutting insert may be
rotationally symmetrical around the central longitudinal axis and around a central transverse

axis that is perpendicular the longitudinal axis.

According to a further aspect of the invention there is provided a milling tool configured to be
rotated about a rotation axis comprising a tool body, wherein the tool body at an axial end
portion thereof is provided with an insert seat for receiving a cutting insert. The milling tool
comprises a cutting insert according to any aspect and/or embodiment discussed herein
arranged in the insert seat.

The milling tool may be provided with more than one cutting insert according to aspects
and/or embodiments discussed herein. The milling tool may be a face milling tool, i.e. a

milling tool for milling plane surfaces.

According to embodiments, the insert seat may be provided with a tangential support
surface, a radial support surface, and an axial support surface. The cutting insert may be
arranged with a portion of the second rake face abutting against the tangential support
surface, a portion of the second radial side abutting against the radial support surface, and a
portion of the second bottom surface of the second recess abutting against the axial support
surface. In this manner the cutting insert may be securely supported in the insert seat with
the first cutting edge extending beyond the insert seat for cutting engagement with a
workpiece.

According to embodiments, the portion of the second bottom surface abutting against the
axial support surface may be that major surface of the second bottom surface which is
closest to the first radial side. Since this major surface is angled towards the central
longitudinal axis, the cutting insert is direct in the radial direction by the axial cutting force, to
which the cutting insert is subjected. In this manner the cutting insert may be biased towards
the radial support surface and thus, locked securely in the insert seat.

According to embodiments, the tangential support surface may extend from a first end
portion at an axial end of the tool body to a second end portion at the axial support surface of
the insert seat, and wherein seen in a rotational direction of the milling tool the second end
portion may extend ahead of the first end portion. In this manner the cutting insert may be
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positioned with the centre plane at a negative axial angle in the insert seat. Due to the first
relief face forming an obtuse angle with the centre plane, a relief may be provided at the first
cutting edge with the centre plane extending at only a slight negative axial angle.

Further features of, and advantages with, the present invention will become apparent when
studying the appended claims and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Various aspects of the invention, including its particular features and advantages, will be
readily understood from the example embodiments discussed in the following detailed
description and the accompanying drawings, in which:

Figs. 1a — 1e illustrate different views of a cutting insert for a milling tool according to
embodiments,

Fig. 2 illustrates embodiments of a multiaxial pressing (MAP) tool for forming a cutting insert
according to the present invention, and

Figs. 3a-3b illustrate embodiments of a milling tool.

DETAILED DESCRIPTION

Aspects of the present invention will now be described more fully. Like numbers refer to like
elements throughout. Well-known functions or constructions will not necessarily be described
in detail for brevity and/or clarity.

Figs. 1a — 1e illustrate different views of a cutting insert 2 for a milling tool according to
embodiments. The cutting insert 2 comprises an insert body 4 having a central longitudinal
axis 6 extending along a longitudinal direction of the insert body 4. An imaginary centre plane
8 comprising the central longitudinal axis 6 extends centrally through the insert body 4, see
Figs. 1c and 1d. The insert body 4 is generally defined by a top surface 10, a bottom surface
12, and a circumferential surface 14 extending between the top surface 10 and the bottom
surface 12, circumferentially about the insert body 4. The top and bottom surfaces 10, 12
extend substantially in the longitudinal direction on opposite sides of the centre plane 8. The
insert body 4 comprises at the top surface 10 a first rake face 16a, and at the bottom surface

12 a second rake face 16b.

The insert body 4 at the circumferential surface 14 comprises a first radial side 18a and a
second radial side 18b extending in the longitudinal direction on opposite sides of the insert
body 4. The circumferential surface 14 further comprises a first axial side 20a and a second
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axial side 20b extending across the longitudinal direction and the longitudinal axis 6 on
opposite sides of the insert body 4.

The first axial side 20a comprises a first relief face 22a, a second relief face 22b, and a first
recess 24a. The first relief face 22a extends along the first rake face 16a and the second
relief face 22b extends along the second rake face 16b. The first recess 24a extends
between the first and second relief faces 22a, 22b, substantially along the centre plane 8.
The first recess 24a comprises a first bottom surface 26a. The second axial side 20b
comprises a third relief face 22c¢, a fourth relief face 22d, and a second recess 24b. The third
relief face 22c extends along the first rake face 16a and the fourth relief face 22d extends
along the second rake face 16b. The second recess 24b extends between the third and
fourth relief faces 22c, 22d, substantially along the centre plane 8. The second recess 24b

comprises a second bottom surface 26b.

The first relief face 22a, the second relief face 22b, and the first recess 24a are arranged
such that each point of the first relief face 22a, the second relief face 22b, and the first recess
24a is visible from either a first side view towards the first radial side 18a or from a second
side view towards the second radial side18b. Accordingly, the insert body 4 is longer along
the longitudinal direction at a central portion towards the central longitudinal axis 6 than at an
outer portion towards one of the first or second radial sides 18a, 18b. The first and second
side views are seen along the centre plane 8, perpendicularly to the longitudinal axis 6, i.e.
as the view illustrated in Fig. 1¢ and a corresponding view from an opposite side of the insert
body 4. Each of the first relief face 22a, the second relief face 22b, and the first bottom
surface 26a comprises two major surfaces 28a - 28f. The major surfaces 28a - 28f have
been indicated with linear hatching in Fig. 1d. An angle n between each of the two major
surfaces 28a - 28f of the first relief face 22a, the second relief face 22b, and the first bottom
surface 24a is obtuse, such that the insert body 4 is longer along the longitudinal direction at
a central portion of one of said major surfaces 28a - 28f towards the central longitudinal axis
6 than at an outer portion of the said one of the major surfaces 28a - 28f towards one of the
first or second radial sides 18a, 18b, se Fig. 1e. The angle n between each of the two major
surfaces 28a - 28f may be within a range of 160 — 179,5 degrees. The angle n between the
two major surfaces 28a - 28d of the first and second relief faces 22a, 22¢ may be different
than the angle n between the two major surfaces 28e, 28f of the first bottom surface 26a.
The angle n between the two major surfaces 28a - 28d of the first and second relief faces
22a, 22¢ may preferably be within a range of 176 - 179 degrees. The angle n between the
two major surfaces 28e, 28f of the first bottom surface 26a may preferably be within a range
of 160 — 179 degrees.



10

15

20

25

30

35

WO 2016/150672 PCT/EP2016/054550

Similarly, the third relief face 22c, the fourth relief face 22d, and the second recess 24b are
arranged such that each point of the third relief face 22c, the fourth relief face 22d, and the
second recess 24b is visible from either the first side view towards or the second side view
as discussed above in connection with the first axial side 20a. Again, the insert body 4 is
longer along the longitudinal direction at a central portion towards the central longitudinal
axis 6 than at an outer portion towards one of the first or second radial sides 18a, 18b.
Similarly, each of the third relief face 22c, the fourth relief face 22d, and the second bottom
surface 26b comprises two major surfaces, corresponding to the major surfaces 28a - 28f of
first relief face, the second relief face, and the first bottom surface illustrated in Fig. 1d. An
angle { between each of the two major surfaces of the third relief face 22c, the fourth relief
face 22d, and the second bottom surface 26b is obtuse, see Fig. 1e. Accordingly, also due to
the obtuse angle { at the third relief face 22c, the fourth relief face 22d, and the second
bottom surface 24b, the insert body 4 is longer along the longitudinal direction at a central
portion towards the central longitudinal axis 6 than at one of the first or second radial sides
18a, 18b. The angle { between each of the two major surfaces of the third relief face 22¢, the
fourth relief face 22d, and the second bottom surface 24b may be the same as the
corresponding angle n between each of the two major surfaces 28a - 28f of the first relief
face 22a, the second relief face 22b, and the first bottom surface 24a.

Put differently, the insert body 4 is the longest along the longitudinal direction at a central
portion adjacent to the central longitudinal axis 6 and gradually decreases in length towards
the first and second radial sides 18a, 18b. Accordingly, a partition line of a multiaxial pressing
(MAP) tool for forming the cutting insert 2 is positionable at the central portion, see below
with reference to Fig. 2.

Accordingly, the cutting insert 2 is formable by MAP with a partition of a relevant pressing
tool at the central longitudinal axis 6. All of the major surfaces of first, second, third, and
fourth relief faces and the first and second bottom surfaces 26a, 26b may be formed in the
MAP operation. Being able to position a partition of a pressing tool at the central longitudinal
axis 6 entails that the partition line is positioned in an area where any burrs in the insert body
4 from the MAP operation will not affect the use of the cutting insert 2 to any substantial

extent.

Fig. 2 illustrates embodiments of a multiaxial pressing (MAP) tool 100 for forming a cutting
insert according to the present invention. In the MAP operation a green ware of the cutting
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insert is formed, which green ware after sintering forms a cutting insert ready for use in a

milling tool.

In conventional pressing, a powder compound is pressed between two vertical stamps into a
recess of a die to form a green ware, which after sintering forms a cutting insert. In MAP the
powder compound in question is pressed not only between the two stamps 102, 104 against
the top surface and the bottom surface of the green ware to be manufactured, but also
between at two additional stamps 106, 108, which are pressed against the sides and
clearance surfaces of the insert body.

By shaping the cutting insert according to the present invention in the manner described
above with the major surfaces of first, second, third, and fourth relief faces 22a — 22d and the
first and second bottom surfaces 24a, 24b at obtuse angles 7, {, the two diametrically
opposed, horizontally operating stamps 106, 108 can be retracted in a linear path of motion
from the finish-pressed green ware in such a way that each point on the stamp surfaces,
immediately clears from the green ware without scraping any surface of the same. In other
words, the design of the cutting insert guarantees a good surface quality, something that in
turn allows manufacture of directly pressed, non-ground cutting inserts having good
dimensional accuracy. Thus, the cutting insert may obtain its final shape directly after
pressing and sintering, and without needing to be after-treated by grinding or the like.

Accordingly, if the cutting insert is only intended for roughing a surface, or for planning a
surface with lower finishing requirements, the cutting insert 2 may be used as pressed and
sintered. This will render a cutting insert having a tolerance of approximately +/- 0,03 mm.

If a better tolerance is required, the cutting insert requires grinding after sintering. A cutting
insert according to the present invention also lends itself well for being precision ground to a
tolerance within a few thousands of a mm. Since the first bottom surface is formed in the
MAP operation, in case of grinding of the first and second relief faces22a, 22b, see Figs. 1b
and 1c, of the first axial side 20a, the second bottom surface 26b may serve as a reference
support surface during grinding. Accordingly, the first and second relief faces 22a, 22b may
be ground without using one of the third or fourth relief faces 22c, 22d as a first reference
surface. Thus, the internal relationship between the relief faces 2a — 22d may be maintained,
while they are positioned on the insert body 4 in relation to the second bottom surface 26b.
Accordingly, grinding of the first and second relief surfaces 22a, 22b is independent of the
third and fourth relief faces 22c¢, 22d.
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Returning to Figs. 1a — 1e, the insert body 4 comprises a first cutting edge 30a. The first
cutting edge 30a extends along a rim portion at an intersection between the first rake face
16a and both the first radial side 18a and the first axial side 20a. The first cutting edge 30a
comprise a first edge portion 32a and a second edge portion 32b extending along the first
relief face 22a, a corner edge portion 32c, and a third edge portion 32d extending along the
first radial side 18a. The first edge portion 32a adjoins to the second edge portion 32b, the
second edge portion 32b adjoins to the corner edge portion 32¢, and the corner edge portion
32c adjoins to the third edge portion 32d.

The first edge portion 32a extends at an angle ¢ of at least 150 degrees and at most of 185
degrees to the second edge portion 32b as seen from the second edge portion 32b towards
the centre plane 8, see Fig. 1d. In the example shown, the angle ¢ is 158 degrees. Since the
first edge portion 32a extends at an angle ¢ to the second edge portion 32b and towards the
centre plane 8, the second edge portion 32b may be positioned in a relevant milling tool to
extend the farthest out in the longitudinal direction. With such an arrangement the milling tool
and the cutting insert 2 may be ramped into a workpiece, i.e. the second edge portion 32b
may lead a moderate downward cut into the workpiece, without the first edge portion 32a
hindering the cut in the downward direction.

In these embodiments the first edge portion 32a forms an edge portion of a depression 34
formed in the first rake face 16a.

In these embodiments, at least one of the major surfaces of each of the first — fourth relief
faces 22a — 22d are convex. More specifically, of the first relief face 22a, the major surface
28a adjacent to the second edge portion 32b is convex, and the corresponding major
surfaces of the second — fourth relief faces are convex.

Accordingly, in these embodiments, the second edge portion 32b is curved. Also, the first
edge portion 32a is curved in these embodiments. In such case, where at least one of the
first and second edge portions 32a, 32 is curved, the angle ¢ is measured between a tangent
of the first edge portion 32a and a tangent of the second edge portion 32b, respectively, at
the intersection between the first and second edge portions 32a, 32b.

According to alternative embodiments, the two major surfaces of each of the first — fourth
relief faces 22a — 22d and the first and second bottom surfaces 26a, 26b may be flat
surfaces. In such embodiments, the second edge portion 32b is linear, i.e. straight.
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The insert body 4 comprises a second cutting edge 30b extending along a rim portion at an
intersection between the first rake face 16a and both the second radial side 18b and the
second axial side 20b, a third cutting edge 30c extending along a rim portion at an
intersection between the second rake face 16b and both the first radial side 18a and the
second axial side 20b, and a fourth cutting edge 30d extending along a rim portion at an
intersection between the second rake face 16b and both the second radial side 18b and the
first axial side 20a. Thus, the cutting insert 2 is four times indexable in a relevant milling tool.
Accordingly, each of the first, second, third, and fourth cutting edges 30a — 30d, one at a time
may be arranged in the milling tool to engage with a workpiece. Each of the second, third,
and fourth cutting edges 30b — 30d comprises first, second, third, and corner edge portions in
the same manner as the first cutting edge 30a.

The first relief face 22a forms an obtuse angle € with the centre plane 8, see Fig. 1c. The
obtuse angle € may be within a range of 92 — 105 degrees, preferably 94 — 100 degrees.
Thus, the insert body 4 is longer in the longitudinal direction at the first cutting edge 30a than
adjacent to the first recess 24a. Thus, an acute wedge angle B of e.g. 51 - 84 degrees,
preferably 60 — 76 degrees, may easily be provided at the first cutting edge 30a at the first
axial side 20a. Similarly, each of the second, third, and fourth relief faces 22b-22d forms an
obtuse angle with the centre plane 8, such that an acute wedge angle may be provided also
at each of the second, third, and fourth cutting edges 30b-30d at the respective axial sides
20a, 20b. An imaginary tangential plane 37 at the first cutting edge 30a extends in parallel
with the centre plane 8. An angle vy between the tangential plane 37 and the first rake face
16a may be within a range of 4 — 24 degrees, preferably within 10 — 20 degrees. An effective
rake angel of the cutting insert 2, when it is mounted in a milling tool, is given by the obtuse
angle g, the wedge angle B, and the axial angle y of the centre plane 8 in the insert seat 46,
see below with reference to Fig. 3a. The major surfaces 28e, 28f of the first bottom surface
26a and the second bottom surface 26b, respectively, each form an angle of 90 degrees with
the centre plane 8.

The insert body 4 is provided with a through hole 38. A fastening member may extend
through the through hole 38 in order to releasably secure the cutting insert 2 to a relevant

milling tool.

Figs. 3a-3b illustrate embodiments of a milling tool 40. The milling tool 40 is a face milling
tool. The milling tool 40 is configured to be rotated about a rotation axis 42 in a rotational
direction 43 and comprises a tool body 44. At an axial end portion, the tool body 44 is
provided with an insert seat 46 for receiving a cutting insert 2 according to any aspect and/or
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embodiment discussed herein. The cutting insert 2 is attached to the tool body 44 by means
of a screw 48 extending through the through hole 38 of the cutting insert 2 and being
screwed into a threaded hole 50 in the tool body 44 at the insert seat 46, as indicated in the
exploded view of Fig. 3b.

In these embodiments the milling tool 40 is provided with five insert seats. In each insert seat
a cutting insert 2 is arranged. In alternative embodiments the milling tool may be provided
with less or more than the illustrated five cutting inserts 2. Suitably a large diameter milling
tool is provided with more cutting inserts than a small diameter milling tool.

All the cutting inserts 2 are of the same kind. In alternative embodiments of the milling tool
the cutting inserts may be of two or more different kinds.

The insert seat 46 is provided with a tangential support surface 52, a radial support surface
54, and an axial support surface 56. The cutting insert 2 is arranged with a portion of the
second rake face 16b abutting against the tangential support surface 52, a portion of the
second radial side 18b abutting against the radial support surface 54, and one of the major
surfaces of the second bottom surface 26b of the second recess 24b abutting against the
axial support surface 56, see also Fig. 1c. Thus, the cutting insert 2 is supported in the insert
seat 46 with the first cutting edge 30a extending beyond the insert seat 46 for cutting
engagement with a workpiece.

The said one of the major surfaces of the cutting insert 2 abutting against the axial support
surface 56 is the major surface 28f ' of the second bottom surface 26b closest to the first
radial side 18a. (The major surface 28f ‘ of the second bottom surface 26b closet to the first
radial side 18a corresponds to the major surface 28f of the first bottom surface 24a at the
second radial side 18b illustrated in Fig. 1d.)

The tangential support surface 52 extends from a first end portion 58 at an axial end of the
tool body 44 to a second end portion 60 at the axial support surface 56 of the insert seat 46.
Seen in the rotational direction 43 of the milling tool 40 the second end portion 60 extends
ahead of the first end portion 58. Thus, the cutting insert 2 is positioned with the centre plane
8 at a negative axial angle vy in the insert seat 46. Due to the acute wedge angle 3 achieved
as discussed above and as illustrated in Fig. 1c, the first rake face 16a adjacent to the cutting
edge 32d is arranged at a positive axial rake angle.
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This invention should not be construed as limited to the embodiments set forth herein. A
person skilled in the art will realize that different features of the embodiments disclosed
herein may be combined to create embodiments other than those described herein, without
departing from the scope of the present invention, as defined by the appended claims.
Although the invention has been described with reference to example embodiments, many
different alterations, modifications and the like will become apparent for those skilled in the
art. Therefore, it is to be understood that the foregoing is illustrative of various example
embodiments and that the invention is defined only by the appended claims.

As used herein, the term "comprising" or "comprises"” is open-ended, and includes one or
more stated features, elements, steps, components or functions but does not preclude the
presence or addition of one or more other features, elements, steps, components, functions
or groups thereof.
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CLAIMS

1. A cutting insert (2) for a milling tool, the cutting insert (2) comprising an insert body (4)
having a central longitudinal axis (6) extending along a longitudinal direction of the insert
body (4) and an imaginary centre plane (8) comprising the central longitudinal axis (6), the
insert body (4) being generally defined by a top surface (10), a bottom surface (12), and a
circumferential surface (14) extending between the top surface (10) and the bottom surface
(12), the top and bottom surfaces (10, 12) extending substantially in the longitudinal direction
on opposite sides of the centre plane (8),

wherein the insert body (4) at the top surface (10) comprises a first rake face (16a)
and the bottom surface (12) comprises a second rake face (16b)

wherein the insert body (4) at the circumferential surface (14) comprises a first
radial side (18a) and a second radial side (18b) extending in the longitudinal direction on
opposite sides of the insert body (4), and a first axial side (20a) and a second axial side (20b)
extending across the longitudinal direction on opposite sides of the insert body (4),

wherein the first axial side (20a) comprises a first relief face (22a), a second relief
face (22b), and a first recess (24a), the first relief face (22a) extending along the first rake
face (16a) and the second relief face (22b) extending along the second rake face (16b),

wherein the first recess (24a) extends between the first and second relief faces
(22a, 22b) and comprises a first bottom surface (26a), and

wherein the insert body (4) further comprises at least a first cutting edge (30a), the
first cutting edge (30a) extending along a rim portion at an intersection between the first rake
face (16a) and both the first radial side (18a) and the first axial side (20a),

characterized in that

the first relief face (22a), the second relief face (22b), and the first recess (24a) are
arranged such that each point of the first relief face (22a), the second relief face (22b), and
the first recess (24a) is visible from either a first side view towards the first radial side (18a)
or from a second side view towards the second radial side (18b), and such that the insert
body (4) is longer along the longitudinal direction at a central portion towards the central
longitudinal axis (6) than at an outer portion towards one of the first or second radial sides
(18a, 18b).

2. The cutting insert (2) according to claim 1, wherein each of the first relief face (22a), the
second relief face (22b), and the first bottom surface (26a) comprises two major surfaces
(28a-28f).

3. The cutting insert (2) according to claim 2, wherein an angle (n) between each of the two

major surfaces (28a-28f) of the first relief face (22a), the second relief face (22b), and the
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first bottom surface (26a) is obtuse, such that the insert body (4) is longer along the
longitudinal direction at a central portion of one of said major surfaces (28a-28f) towards the
central longitudinal axis (6) than at an outer portion of said one of said major surfaces (28a-
28f) towards one of the first or second radial sides (18a, 18b).

4. The cutting insert (2) according to claim 2 or 3, wherein the two major surfaces (28e, 28f)
of the first bottom surface (26a) are flat surfaces.

5. The cutting insert (2) according to any of the claims 2 - 4, wherein at least one of the major
surfaces (28a-28d) of each of the first and second relief faces (22a, 22b) is convex.

6. The cutting insert (2) according to any one of the preceding claims, wherein the first relief
face (22a) forms an obtuse angle (¢) with the centre plane (8), such that the insert body (4) is
longer in the longitudinal direction at the first cutting edge (30a) than adjacent to the first
recess (24a).

7. The cutting insert (2) according to any one of the preceding claims, wherein the first
cutting edge (30a) comprises a first edge portion (32a) and a second edge portion (32b)
extending along the first relief face (22a), a third edge portion (32d) extending along the first
radial side (18a), and a corner edge portion (32c), wherein the first edge portion (32a)
adjoins to the second edge portion (32b), the second edge portion (32b) adjoins to the corner
edge portion (32c), and the corner edge portion (32¢) adjoins to the third edge portion (32d),
and wherein the first edge portion (32a) extends at an angle (¢) to the second edge portion
(32b) from the second edge portion (32b) towards the centre plane (8).

8. The cutting insert (2) according to claim 7, wherein the first edge portion (32a) forms an
edge portion of a depression (34) formed in the first rake face (16a).

9. The cutting insert (2) according to any one of the preceding claims, wherein the second
axial side (20b) comprises a third relief face (22c), a fourth relief face (22d), and a second
recess (24b), the third relief face (22c¢) extending along the first rake face (16a) and the
fourth relief face (22d) extending along the second rake face (16b), wherein the second
recess (24b) extends between the third and fourth relief faces (22¢, 22d) and comprises a
second bottom surface (26b), wherein the third relief face (22¢), the fourth relief face (22d),
and the second recess (24b) are arranged such that each point of the third relief face (22c¢),
the fourth relief face (22d), and the second recess (24b) is visible from either the first side
view towards the first radial side (18a) or from the second side view towards the second
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radial side (18b), and such that the insert body is longer along the longitudinal direction at a
central portion towards the central longitudinal axis (6) than at an outer portion towards one
of the first or second radial sides (18a, 18b).

10. The cutting insert (2) according to claim 9, wherein the insert body (4) is longest along
the longitudinal direction at a central portion adjacent to the central longitudinal axis (6) and
gradually decreasing in length towards the first and second radial sides (18a, 18b), such that
a partition line of a multiaxial pressing tool for forming the cutting insert (2) is positionable at
the central portion.

11. The cutting insert (2) according to claim 9 or 106, wherein the insert body (4) comprises

a second cutting edge (30b) extending along a rim portion at an intersection
between the first rake face (16a) and both the second radial side (18b) and the second axial
side (20b),

a third cutting edge (30c) extending along a rim portion at an intersection
between the second rake face (16b) and both the first radial side (18a) and the second axial
side (20b),

and a fourth cutting edge (30d) extending along a rim portion at an intersection
between the second rake face (16b) and both the second radial side (18b) and the first axial
side (20a),

such that the cutting insert (2) is four times indexable in a milling tool.

12. A milling tool (40) configured to be rotated about a rotation axis (42) comprising a tool
body (44), wherein the tool body (44) at an axial end portion thereof is provided with an insert
seat (46) for receiving a cutting insert (2),

characterised in that the milling tool (40) comprises a cutting insert (2)
according to any one of the preceding claims arranged in the insert seat (46).

13. The milling tool (40) according to claim 12, wherein the insert seat (46) is provided with a
tangential support surface (52), a radial support surface (54), and an axial support surface
(56), and

wherein the cutting insert (2) is arranged with a portion of the second rake face
(16b) abutting against the tangential support surface (52), a portion of the second radial side
(18b) abutting against the radial support surface (54), and a portion of the second bottom
surface (26b) of the second recess (24b) abutting against the axial support surface (56).
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14. The milling tool (40) according to claim 13, wherein the second bottom surface (26b)
comprises two major surface portions, and wherein the portion of the second bottom surface
(26b) abutting against the axial support surface (56) is that major surface (28f ) of the
second bottom surface (26b) which is closest to the first radial side (18a).

15. The milling tool (40) according to claim 13 or 14, wherein the tangential support surface
(52) extends from a first end portion (58) at an axial end of the tool body (44) to a second

end portion (60) at the axial support surface (56) of the insert seat (46), and wherein seen in
a rotational direction (43) of the milling tool (40) the second end portion (60) extends ahead

of the first end portion (58).
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