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STAR-SHAPED CUTTING INSERT FOR A FRONT AND BACK CHAMFERING
ROTARY MILLING CUTTER

FIELD OF THE INVENTION

The subject matter of the present application relates to rotary cutting tools in general and
to rotary milling cutters in particular and to rotary milling cutters that can perform front and back

chamfering further in particular.

BACKGROUND OF THE INVENTION

Cutting tools can be provided with cutting edges that are configured to perform, in
particular, front and/or back chamfering cutting operations. It is noted that front chamfering,
also known simply as chamfering, refers to beveling a top edge of a work-piece, while back
chamfering refers to beveling a bottom edge of a work-piece.

Some such cutting tools are milling cutting tools with chamfering cutting inserts
releasably attached thereto. Examples of such cutting tools are disclosed in US 5,913,643 and
US 7,713,005 B2.

Other such cutting tools are milling cutting tools that are integrally formed. Examples of
such cutting tools are disclosed in, for example, US 2014/0341661 A1l and US 7,441,991 B2

Yet other cutting tools are turning cutting tools, typically boring bars, with chamfering
cutting inserts releasably attached thereto. Examples of such cutting tools are disclosed in, for
example, and US 7,735,401 B2 and WO 98/01249.

It is an object of the subject matter of the present application to provide a new and
improved rotary milling cutter for front and back chamfering.

It is a further object of the subject matter of the present application to provide a rotary
milling cutter having at least one chamfering cutting insert releasably attached thereto.

It is a yet further object of the subject matter of the present application to provide a rotary
milling cutter having at least one chamfering cutting insert that is indexable with an increased
number of indexable positions.

It is a yet still further object of the subject matter of the present application to provide a

rotary milling cutter that can perform non-hole chamfering and hole chamfering.
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SUMMARY OF THE INVENTION

In accordance with a first aspect of the subject matter of the present application there is
provided a front and back chamfering rotary milling cutter, having an axis of rotation around
which the rotary milling cutter rotates in a direction of rotation, the axis of rotation extending in
a forward to rearward direction, the rotary milling cutter comprising:

a cutter body comprising an insert pocket; and

a star-shaped cutting insert releasably retained in the insert pocket, the cutting insert
comprising:

opposing insert top and bottom surfaces and an insert peripheral surface extending
therebetween;
a centrally located insert axis extending through the insert top and bottom
surfaces;
circumferentially alternating outer and inner corner portions, the inner corner
portions being located closer to the insert axis than the outer corner portions; wherein
each outer corner portion together with an adjacent first inner corner
portion rotationally forward thereof and an adjacent second inner corner portion
located rotationally rearward thereof define a cutting portion;
each cutting portion comprising a cutting edge formed at the intersection
of the insert top and peripheral surfaces; and

the cutting edge comprises a front chamfering cutting edge extending from the outer
corner portion to the first inner corner portion and a back chamfering cutting edge extending
from the outer corner portion to the second inner corner portion.

In accordance with a second aspect of the subject matter of the present application, there
is also provided a double-sided star-shaped cutting insert, comprising

opposing insert top and bottom surfaces and an insert peripheral surface extending
therebetween;

a centrally located insert axis extending through the insert top and bottom surfaces, the
cutting insert being indexable on each of the insert top and bottom surfaces about the insert axis;

circumferentially alternating outer and inner corner portions, the inner corner portions

being located closer to the insert axis than the outer corner portions;

2.
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a plurality of cutting portions, each cutting portion defined by one of said outer corner
portions, an adjacent first inner corner portion rotationally forward thereof and an adjacent
second inner corner portion located rotationally rearward thereof;

a median plane passing through the insert peripheral surface midway between the top
and bottom surfaces;

a bisector plane formed at each cutting portion, each bisector plane containing the insert
axis, and bisecting both an associated outer corner portion and an associated opposite inner
corner portion;

a median axis formed at an intersection of each bisector plane and the median plane, each
median axis intersecting the insert axis, and passing through both an associated outer corner
portion and an associated opposite inner corner portion; wherein:

each cutting portion comprising a cutting edge formed at the intersection of the insert top
and peripheral surfaces;

each cutting edge comprises a front chamfering cutting edge extending from the outer
corner portion to the first inner corner portion and a back chamfering cutting edge extending
from the outer corner portion to the second inner corner portion;

the cutting insert has a number N cutting portions and is N-way indexable on both the top
and bottom surfaces, N being 3, 5, 7 or 9;

the cutting insert is mirror symmetrical about the median plane;

the cutting insert is mirror symmetrical about each bisector plane;

the cutting insert is 180° rotationally symmetrical about each median axis; and

the cutting insert is devoid of cutting edges which extend between top and bottom
surfaces in a thickness direction of the cutting insert parallel to the insert axis.

It is understood that the above-said is a summary, and that features described hereinafter
may be applicable in any combination to the subject matter of the present application, for
example, any of the following features may be applicable to the rotary milling cutter and/or
cutting insert:

The outer and inner corner portions can be distanced at two different radii, an outer radius
and an inner radius, from the insert axis, respectively.

The cutting insert can exhibit rotational symmetry about the insert axis.
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The cutting insert can be double-sided and each cutting portion can comprise an
additional cutting edge formed at the intersection of the insert bottom and peripheral surfaces.

At least one of the front and back chamfering cutting edges can be straight.

The insert pocket can be located at a forward end of the cutter body.

The cutting edge can comprise a curved non-operative corner edge extending between the
front and back chamfering cutting edges.

The first length of the non-operative corner edge is less than 25% of the second length of
either the front or back chamfering cutting edges.

The cutter body comprises a shank peripheral surface extending circumferentially around
the axis of rotation. The front and back chamfering cutting edges of one of the cutting portions
can be disposed radially outwardly with respect to the shank peripheral surface, defining an
active cutting portion.

The front and back chamfering cutting edges of the remaining cutting portions can be
disposed radially inwardly with respect to the shank peripheral surface, defining a plurality of
non-active cutting portions.

In a side view of the rotary milling cutter, a bisector angle is formed with the rearward
direction of the axis of rotation and a bisector of the outer corner portion of the active cutting
portion. The bisector angle can be in range 70° < < 110°.

The bisector angle can be exactly 90°.

The cutting insert comprises exactly N cutting portions. N can be greater or equal to 3
and less than or equal to 9.

N can be equal to 5.

N can be an odd number.

The rotary milling cutter can comprise exactly one cutting insert.

The cutter body comprises a shank peripheral surface extending circumferentially around
the axis of rotation. The shank peripheral surface has a shank diameter. In a side view of the
rotary milling cutter, the insert axis is distanced from the axis of rotation by an axis distance.
The axis distance is less than 25% of the shank diameter.

The shank peripheral surface has a shank diameter. The outer corner portions define an
imaginary outer circle having an insert diameter. The insert diameter can be larger than the

shank diameter.
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In a plan view of the cutting insert, the front chamfering cutting edge on any given
cutting portion and the adjacent back chamfering cutting edge rotationally forward thereof can
converge towards each other in a radially inward direction with respect to the insert axis.

The front and back chamfering rotary milling cutter, has an axis of rotation around which
the rotary milling cutter rotates in a direction of rotation, the axis of rotation extending in a
forward to rearward direction, the rotary milling cutter can comprise a cutter body comprising an
insert pocket a cutting insert releasably retained in the insert pocket.

The cutter body can comprises a shank peripheral surface extending circumferentially
around the axis of rotation. The front and back chamfering cutting edges of one of the cutting
portions can be disposed radially outwardly with respect to the shank peripheral surface, defining
an active cutting portion. In a side view of the rotary milling cutter, a bisector angle is formed
with the rearward direction of the axis of rotation and a bisector of outer corner portion of the

active cutting portion. The bisector angle can be in range 70° < () < 110°.

BRIEF DESCRIPTION OF THE FIGURES

For a better understanding of the present application and to show how the same may be
carried out in practice, reference will now be made to the accompanying drawings, in which:

Fig. 1 is an exploded perspective view of a rotary milling cutter having one cutting insert;

Fig. 2 is a perspective view of the rotary milling cutter shown in Fig. 1;

Fig. 3 is a side view of the rotary milling cuter shown in Fig. 2;

Fig. 4 is an end view of the rotary milling cuter shown in Fig. 2;

Fig. 5 is a plan view of a cutting insert in accordance with the present invention;

Fig. 6 is a perspective view of the cutting insert shown in Fig. 5; and

Fig. 7 is a perspective view of another rotary milling cutter in accordance with the

present invention having two cutting inserts.

It will be appreciated that for simplicity and clarity of illustration, elements shown in the
figures have not necessarily been drawn to scale. For example, the dimensions of some of the
elements may be exaggerated relative to other elements for clarity, or several physical

components may be included in one functional block or element. Where considered appropriate,
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reference numerals may be repeated among the figures to indicate corresponding or analogous

elements.

DETAILED DESCRIPTION OF THE INVENTION

In the following description, various aspects of the subject matter of the present
application will be described. For purposes of explanation, specific configurations and details
are set forth in sufficient detail to provide a thorough understanding of the subject matter of the
present application. However, it will also be apparent to one skilled in the art that the subject
matter of the present application can be practiced without the specific configurations and details
presented herein.

Attention is first drawn to Figs. 1 and 2 showing a front and back chamfering rotary
milling cutter 20 of the type used for milling operations, in particular for front and back
chamfering of non-holes and holes, in accordance with embodiments of the subject matter of the
present application. It is appreciated that throughout the description non-hole chamfering refers
to the beveling of a corner edge of a work-piece where the corner edge is non-circular and hole
chamfering, also known as circular interpolation chamfering, refers to the beveling of a corner
edge at the opening of a pre-made hole. It is noted that the rotary milling cutter 20 is also
suitable for other cutting operations such as, but not limited to, side slotting (i.e. cutting a groove
in a work piece) and countersinking. The rotary milling cutter 20 has an axis of rotation A,
around which the rotary milling cutter 20 rotates in a direction of rotation R. The axis of rotation
A extends in a forward Dr to rearward direction Dr. It should be appreciated that use of the terms
"forward" and "rearward" throughout the description and claims refer to a relative position in a
direction of the head longitudinal axis A towards the left and right, respectively, in Fig. 3. In this
non-limiting example shown in the drawings, the rotary milling cutter 20 is a right handed rotary
milling cutter.

Referring now also to Figs. 3 and 4, the rotary milling cutter 20 includes a cutter body 22.
The cutter body 22 can be typically made from steel. The cutter body 22 includes a shank
portion 24 that includes a shank peripheral surface 26 that extends circumferentially around the
axis of rotation A. The shank peripheral surface 26 can have a shank diameter S, as measured in
a direction perpendicular to the axis of rotation A. The shank portion 24 includes a shank front

surface 28 at a forward end of the shank portion 24 that is delimited by the shank peripheral
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surface 26. The shank portion 24 includes an insert pocket 30 designed for releasably retaining a
cutting insert 32 therein. That is to say, the cutter body 22 includes the insert pocket 30. In the
description hereinafter references are made to one insert pocket 30 but it is understood that the
cutter body 22 in accordance with the subject matter of the present application can include more
than one insert pocket 30. The insert pocket 30 is recessed in the shank peripheral surface 26.
As can be seen in Figs. 1 and 4, the insert pocket 30 can include a pocket base surface 34, and a
pocket peripheral surface 36 oriented substantially perpendicularly thereto and forming a partial
boundary thereof. In this non-limiting example shown in the drawings, a pocket threaded bore
38 can be recessed in, and open out to, the pocket base surface 34. The pocket threaded bore 38
18 designed to threadingly receive a retaining screw 40 in order to releasably retain the cutting
insert 32 in the insert pocket 30. In accordance with some embodiments of the subject matter of
the present application, the insert pocket 30 can be located at a forward end of the cutter body 22
and opens out to the shank front surface 28.

Reference is now made to Figs. 5 and 6. The rotary milling cutter 20 includes a cutting
insert 32. In the description hereinafter references are made to one cutting insert 32 but it is
understood that the rotary milling cutter 20 in accordance with the subject matter of the present
application can include more than one cutting insert 32. The cutting insert 32 can be made from
cemented carbide The cutting insert 32 includes insert top and bottom surfaces 42, 44 that
oppose each other and an insert peripheral surface 46 that extends between the insert top and
bottom surfaces 42, 44. The cutting insert 32 has an insert axis C that extends through the insert
top and bottom surfaces 42, 44, at central portions thereof. That is to say, the insert axis C is
centrally located. Reverting back to Fig. 4, the cutting insert 32 has an insert median plane M
perpendicular to the insert axis C and passing through the insert peripheral surface 46. The insert
median plane M is located midway between the insert top and bottom surfaces 42, 44.

The cutting insert 32 is a lay-down (i.e. non-tangential) insert and is releasably retained in
the insert pocket 30. It is noticed, that, in this non-limiting example shown in the drawings, the
cutting insert 32 is formed with a clamping through hole 48 located in the middle thereof (see
Figs. 4 and 5, for example) which opens out to the insert top and bottom faces 42, 44 and is
configured for receiving a clamping member (for example, the retaining screw 40) therethrough.
The clamping through hole 48 can extend along the insert axis C. It is understood that

alternative methods of fastening a cutting insert 32 to a cutter body 22 could be employed, for
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example clamping jaws, and therefore such cutting inserts could be devoid of, or include a
differently shaped, clamping through hole 48. When the cutting insert 32 is retained in the insert
pocket 30 a portion of the insert bottom surface 44 abuts a corresponding region of the pocket
base surface 34 and portion(s) of the insert peripheral surface 46 abut corresponding region(s) of
the pocket peripheral surface 36.

In a plan view of the cutting insert 32 taken along the insert axis C (i.e. Fig. 5), the
cutting insert 32 is star-shaped. The cutting insert 32 includes a number N of outer corner
portions 50, where N is a positive integer. The cutting insert 32 also includes a corresponding
number (i.e. N) of inner corner portions 52 that alternate circumferentially with the outer corner
portions 50. Thus, each inner corner portion 52 is interposed between two adjacent outer corner
portions 50. The inner corner portions 52 are located closer to the insert axis C than the outer
corner portions 50. The outer corner portions 50 are interior corners and the inner corner
portions 52 are exterior corners. Clearly, the star-shape of the cutting insert 32 has N points. In
accordance with some embodiments of the subject matter of the present application, the outer
corner portions 50 can define an imaginary outer circle OC having an outer radius Ro and an
outer diameter Do. Likewise, the inner corner portions 52 can define an imaginary inner circle
IC having an inner radius Rr. Thus, the outer corner portions 50 and inner corner portions 52
can be distanced at two different radii, the outer radius Ro and the inner radius Ry, from the insert
axis C respectively, where the outer radius Ro is greater than the inner radius Ri. Each inner
corner portion 52 can be located peripherally midway between two adjacent outer corner
portions 50.

The cutting insert 32 can exhibit rotational symmetry about the insert axis C. N can be
greater or equal to 3 and less than or equal to 9. Beyond the maximum value in this range the
benefit of increased indexability is somewhat negated by a reduction in the length of chamfer
that can be achieved. Preferably, N can be equal to 5 so that a high level of indexability is
achieved while maintaining satisfactory length of chamfer. In accordance with some
embodiments of the subject matter of the present application N can be an odd number.
Advantageously, when the cutting insert 32 has an odd number of cutting portions 50 then the
region of the cutting insert 32 diametrically opposite the active cutting portion 68 is devoid of a

non-active cutting portion 70. Thus, the inert pocket 30 is not detrimentally weakened by being
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configured to accommodate a non-active cutting portion 70 proximate the shank peripheral
surface 26.

Referring particularly to Fig. 6, each pair of adjacent inner corner portions 52 and the
outer corner portion 50 located circumferentially therebetween define a cutting portion 54. The
adjacent inner corner portion 52 rotationally forward of any given outer corner portion 50 forms
a first inner corner portion 52a. The adjacent inner corner portion 52 rotationally rearward of the
given outer corner portion 50 forms a second inner corner portion 52b. Thus, stated differently,
each cutting portion 54 is formed by one of the outer corner portion 50 together with the first and
second inner corner portions 52a, 52b. It should be appreciated that use of the term "rotationally
forward" and "rotationally rearward" throughout the description and claims is with respect to the
clockwise direction about the insert axis C, in a plan view of cutting insert 32. Clearly, the number
of cutting portions 54 corresponds to the number of outer corner portions 50 (i.e. N).

in a plan view of the cutting insert 32 (i.e. Fig. 3}, the insert peripheral surface 36 on each
cutting portion 54 includes a rotationally forward peripheral surface 563 and a rotationally
rearward peripheral surface 565, The rotationally forward and rearward peripheral surfaces 56a,
S6h are separated by the outer corner portion 50.

Each cutting portion 54 includes a cutting edge 58 formed at the intersection of the insert
top and peripheral surfaces 42, 46. The cutting edge 58 includes a front chamfering cutting edge
S58a that extends from the outer corner portion 50 to the first inner corner portion 52a. The
cutting edge 58 includes a back chamfering cutting edge 58b that extends from the outer corner
portion 50 to the second inner corner portion 52b. Thus, the front and back chamfering cutting
edges 58a, 58b are formed on opposite sides of one of the outer corner portion 50. The portion
of the insert top surface 42 adjacent the front and back cutting edges and extending away
therefrom act as rake surfaces 62. The portion of the insert peripheral surface 46 adjacent the
front and back cutting edges and extending away therefrom act as relief surfaces 64. In
accordance with some embodiments of the subject matter of the present application, each cutting
edge 58 can include a non-operative corner edge 66 extending between the front and back
chamfering cutting edges 58a, 58b that is not designed for cutting operations. That is to say, the
front and back chamfering cutting edges 58a, 58b can be separated by the non-operative corner
edge 66. The non-operative corner edge 66 can be located at the outer portion 50. The non-

operative corner edge 66 is not designed or required to perform any cutting. Referring to Fig. 5,
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the non-operative corner edge 66 has a first length L1. The front and back chamfering cutting
edges 58a, 58b can have a second length L2. The first length L1 can be less than 25% of the
second length L2. The non-operative corner edge 66 can be curved and optionally have a radius
of curvature. At least one of the front and back chamfering cutting edges 58a, 58b can be
straight. Preferably, both can be straight. In such a configuration, the cutting portions 54 can
have a triangular shape in a plan view of the cutting insert 32. In a plan view of the cutting insert
32, the front chamfering cutting edge 58a on any given cutting portion 54 and the adjacent back
chamfering cutting edge 58b rotationally forward thereof (i.e. on a different cutting portion 54)
can converge towards each other in a radially inward direction with respect to the insert axis C.
Thus, said front and back chamfering cutting edge 58a, 58b can define an exterior angle that is
less than 180°.

In accordance with some embodiments of the subject matter of the present application,
the cutting insert 32 can be double-sided. That is to say, each cutting portion 54 can include an
additional cutting edge 58 formed at the intersection of the insert bottom and peripheral surfaces
44, 46. Thus, the cutting insert 32 can be reversed so that the insert top surface 42 becomes the
insert bottom surface 44 and vice versa, thereby doubling the number of cutting edges on the
cutting insert 32. When the cutting insert 32 is double-sided it can be mirror symmetrical about
the insert median plane M.

In some embodiments, in a plan view of the insert, each of the cutting portions 54 has a
bisector plane PS which contains the insert axis C, and bisects both an associated outer corner
portion 50 and an associated opposite inner corner portion 52. Thus, in a plan view, the insert
may be mirror symmetrical about each of the bisector planes PS. Each bisector plane PS
intersects the median plane M at a median axis AS which intersects the insert axis C, and passes
through both an associated outer corner portion 50 and an associated opposite inner corner
portion 52. Thus, a double-sided insert may have 180° rotational symmetry about each median
axis AS. And in a double-sided embodiment where N = 5, as seen in Figs. 5 and 6, the insert
may having five cutting portions 54, be five-way indexable on each of the top and bottom
surfaces 42, 44, mirror symmetrical about the median plane M, mirror symmetrical about each of
the N = 5 bisector planes PS, and 180° rotational symmetrical about each of the N = 5 median

axes. Furthermore, and as seen in Fig. 6, such an insert may also be devoid of cutting edges

-10 -
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which extend between the top and bottom surfaces 42, 44 in a thickness direction of the insert
parallel to the insert axis C.

Referring back to Fig. 3, in accordance with some embodiments of the subject matter of
the present application, any given cutting insert 32 is oriented such that the front and back
chamfering cutting edges 58a, 58b of one of the cutting portions 54 can be disposed radially
outwardly with respect to the shank peripheral surface 26, defining an active cutting portion 68.
By virtue of such a configuration, the shank peripheral surface 26 does not interfere with the
work-piece when the rotary milling cutter 20 is performing chamfering cutting operations. For
said given cutting insert 32, the front and back chamfering cutting edges 58a, 58b of the
remaining cutting portions 54 can be disposed radially inwardly with respect to the shank
peripheral surface 26, defining a plurality of non-active cutting portions 70. By virtue of such a
configuration, the non-active cutting portions 70 do not interfere with the work-piece when the
rotary milling cutter 20 is performing metal cutting operations. It is noted that the active cutting
portion 68 is the most radially outward of all the cutting portions 54.

The cutting insert 32 can be indexed by rotating the cutting insert 32 about the insert axis
C so that one of the non-active cutting portions 70 becomes the active cutting portion 68. It is
noted that, unlike known milling cutters that have trigon and square shaped cutting inserts that
can perform front and back chamfering, in such indexing a back chamfering cutting edge does
not become a front chamfering cutting edge or vice versa.

Referring back to Fig. 3, in a side view of the rotary milling cutter 20, the front
chamfering cutting edge S8a of the active cutting portion 68 is inclined towards the axis of
rotation A in the forward direction Dr, thus allowing the front chamfering cutting edge 58a to
perform front chamfering. Similarly, the back chamfering cutting edge 58b of the active cutting
portion 68 is inclined towards the axis of rotation A in the rearward direction Dr, thus allowing
the back chamfering cutting edge 58b to perform back chamfering. By such a configuration, any
given cutting portion 54 can perform front and back chamfering cutting operations, and by virtue
thereof the rotary milling cutter can perform side slotting.

Moreover, the front and back chamfering cutting edges 58a, 58b of the active cutting
portion 68 form a corner angle a having a bisector B that forms a bisector angle B with the
rearward direction Dr of the axis of rotation A. That is to say, the bisector angle P is formed

with the rearward direction Dr of the axis of rotation A and the outer corner portion 50 of the

-11 -
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active cutting portion 68. It is understood that the bisector B of corner angle a is coincident with
one of the aforementioned bisector planes PS. It should also be appreciated that use of the term
"side view of the rotary milling cutter" throughout the description and claims refer to a side view
of the rotary milling cutter 20, as viewed in a direction parallel to the insert axis C of one of the
cutting inserts 32, as shown in in Fig. 3, for example. In accordance with some embodiments of
the subject matter of the present application, and the bisector angle P can be in range 70° < <
110°. Preferably, the bisector angle B can be exactly 90°.

In accordance with some embodiments of the subject matter of the present application,
the rotary milling cutter 20 can include exactly one cutting insert 32. In a side view of the rotary
milling cutter 20 the insert axis C is distanced from the axis of rotation A by an axis distance D.
The axis distance D can be less than 25% of the shank diameter S (where the insert axis C is on
the same side of the axis of rotation A as the active cutting portion 68). This allows larger
cutting inserts 32 to be retained in the inserts pockets 30. For example, the outer diameter Do of
the cutting insert 32 can be larger than the shank diameter S of the cutter body 22.

Alternatively, in accordance with some other embodiments of the subject matter of the
present application, the rotary milling cutter 20 can include exactly two or three cutting inserts
32.

It should be noted that by virtue of the milling cutter 20 being a rotary cutting tool (i.e.
rotating about an axis when performing a cutting operation while the work-piece is stationary,
unlike, for example, turning cutting tools where the work-piece rotates about an axis) the rotary
milling cutter 20 can perform hole and non-hole chamfering.

It should be further be noted that when the axis distance D is less than 25% of the shank
diameter S (for rotary milling cutters 20 with one cutting insert 32), the maximum tool
dimension Dmax of the rotary milling cutter 20, as measured in a plane perpendicular to the axis
of rotation A is reduced, thus allowing the rotary milling cutter 20 to enter and back chamfer
holes of smaller diameter as compared to other hole chamfering tools known in the art.

Although the subject matter of the present application has been described to a certain
degree of particularity, it should be understood that various alterations and modifications could

be made without departing from the spirit or scope of the invention as hereinafter claimed.
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CLAIMS

1. A front and back chamfering rotary milling cutter (20), having an axis of rotation (A)
around which the rotary milling cutter (20) rotates in a direction of rotation (R), the axis of
rotation (A) extending in a forward (Dr) to rearward direction (Dr), the rotary milling cutter (20)
comprising:
a cutter body (22) comprising an insert pocket (30); and
a star-shaped cutting insert (32) releasably retained in the insert pocket (30), the cutting
insert (32) comprising:
opposing insert top and bottom surfaces (42, 44) and an insert peripheral surface
(46) extending therebetween;
a centrally located insert axis (C) extending through the insert top and bottom
surfaces (42, 44);
circumferentially alternating outer and inner corner portions (50, 52), the inner
corner portions (52) being located closer to the insert axis (C) than the outer corner
portions (50); wherein
each outer corner portion (50) together with an adjacent first inner corner
portion (52a) rotationally forward thereof and an adjacent second inner corner
portion (52b) located rotationally rearward thereof define a cutting portion (54);
each cutting portion (54) comprising a cutting edge (58) formed at the
intersection of the insert top and peripheral surfaces (42, 46); and
the cutting edge (58) comprises a front chamfering cutting edge (58a)
extending from the outer corner portion (50) to the first inner corner portion (52a)
and a back chamfering cutting edge (58a) extending from the outer corner portion

(50) to the second inner corner portion (52b).
2. The rotary milling cutter (20) according to claim 1, wherein:

the outer and inner corner portions (50, 52) are distanced at two different radii, an outer

radius (Rop) and an inner radius (R1), from the insert axis (C), respectively.
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3. The rotary milling cutter (20) according to claims 1 or 2, wherein the cutting insert (32)

exhibits rotational symmetry about the insert axis (C).

4. The rotary milling cutter (20) according to any one of claims 1-3, wherein the cutting
insert (32) is double-sided and each cutting portion (54) comprises an additional cutting edge

(58) formed at the intersection of the insert bottom and peripheral surfaces (44, 46).

5. The rotary milling cutter (20) according to any one of claims 1-4, wherein at least one of

the front and back chamfering cutting edges (58a, 58b) are straight.

6. The rotary milling cutter (20) according to any one of claims 1-5, wherein the insert

pocket (30) is located at a forward end of the cutter body (22).

1. The rotary milling cutter (20) according to any one of claims 1-6, wherein the cutting
edge (58) comprises a curved non-operative corner edge (66) extending between the front and

back chamfering cutting edges (58a, 58b).

8. The rotary milling cutter (20) according to claim 7, wherein the first length (L1) of the
non-operative corner edge (66) is less than 25% of the second length (L2) of either the front or

back chamfering cutting edges (58a, 58b).

9. The rotary milling cutter (20) according to any one of claims 1-8, wherein:

the cutter body (22) comprises a shank peripheral surface (26) extending
circumferentially around the axis of rotation (A);

the front and back chamfering cutting edges (58a, 58b) of one of the cutting portions
(54) are disposed radially outwardly with respect to the shank peripheral surface (26), defining

an active cutting portion (68).

10. The rotary milling cutter (20) according to claim 9, wherein the front and back

chamfering cutting edges (58a, 58b) of the remaining cutting portions (54) are disposed radially
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inwardly with respect to the shank peripheral surface (26), defining a plurality of non-active

cutting portions (70).

1. The rotary milling cutter (20) according to claims 9 or 10, wherein:

in a side view of the rotary milling cutter (20), a bisector angle () is formed with the
rearward direction (Dr) of the axis of rotation (A) and a bisector (B) of the outer corner portion
(50) of the active cutting portion (68); and

the bisector angle () is in range 70° < () < 110°.

12. The rotary milling cutter (20) according to claim 11 wherein the bisector angle (B) is
exactly 90°.
13. The rotary milling cutter (20) according to any one of claims 1-12, wherein:

the cutting insert (32) comprises exactly N cutting portions (50); and

N is greater or equal to 3 and less than or equal to 9.

14. The rotary milling cutter (20) according to claim 13, wherein N is equal to 5.
15. The rotary milling cutter (20) according to claim 13, wherein N is an odd number.
16. The rotary milling cutter (20) according to any one of claims 1-15, wherein the rotary

milling cutter (20) comprises exactly one cutting insert (32).

17. The rotary milling cutter (20) according to claim 16, wherein

the cutter body (22) comprises a shank peripheral surface (26) extending
circumferentially around the axis of rotation (A);

the shank peripheral surface (26) has a shank diameter (S);

in a side view of the rotary milling cutter (20), the insert axis (C) is distanced from the
axis of rotation (A) by an axis distance (D); and

the axis distance (D) is less than 25% of the shank diameter (S).
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18. The rotary milling cutter (20) according to claim 17, wherein

the shank peripheral surface (26) has a shank diameter (S);

the outer corner portions (50) define an imaginary outer circle (OC) having an insert
diameter (ID); and

the insert diameter (ID) is larger than the shank diameter (S).

19. A double-sided star-shaped cutting insert (32), comprising

opposing insert top and bottom surfaces (42, 44) and an insert peripheral surface (46)
extending therebetween;

a centrally located insert axis (C) extending through the insert top and bottom surfaces
(42, 44), the cutting insert (32) being indexable on each of the insert top and bottom surfaces (42,
44) about the insert axis (C);

circumferentially alternating outer and inner corner portions (50, 52), the inner corner
portions (52) being located closer to the insert axis (C) than the outer corner portions (50);

a plurality of cutting portions (54), each cutting portion (54) defined by one of said outer
corner portions (50), an adjacent first inner corner portion (52a) rotationally forward thereof and
an adjacent second inner corner portion (52b) located rotationally rearward thereof;

a median plane (M) passing through the insert peripheral surface (46) midway between
the top and bottom surfaces (42, 44);

a bisector plane (PS) formed at each cutting portion (54), each bisector plane (PS)
containing the insert axis (C), and bisecting both an associated outer corner portion (50) and an
associated opposite inner corner portion (52);

a median axis (AS) formed at an intersection of each bisector plane (PS) and the median
plane (M), each median axis (AS) intersecting the insert axis (C), and passing through both an
associated outer corner portion (50) and an associated opposite inner corner portion (52);
wherein:

each cutting portion (54) comprising a cutting edge (58) formed at the intersection of the
insert top and peripheral surfaces (42, 46);

each cutting edge (58) comprises a front chamfering cutting edge (58a) extending from
the outer corner portion (50) to the first inner corner portion (52a) and a back chamfering cutting

edge (58a) extending from the outer corner portion (50) to the second inner corner portion (52b);
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the cutting insert (32) has a number N cutting portions and is N-way indexable on both
the top and bottom surfaces, N being 3, 5, 7 or 9;

the cutting insert (32) is mirror symmetrical about the median plane (M);

the cutting insert (32) is mirror symmetrical about each bisector plane (PS);

the cutting insert (32) is 180° rotationally symmetrical about each median axis (AS); and

the cutting insert (32) is devoid of cutting edges which extend between top and bottom

surfaces (42, 44) in a thickness direction of the cutting insert (32) parallel to the insert axis (C).

20. The cutting insert (32) according to claim 19, where N is equal to 5.

21. The cutting insert (32) according to claims 19 or 20, wherein the cutting edge (58)
comprises a curved non-operative corner edge (66) extending between the front and back

chamfering cutting edges (58a, 58b).

22. The cutting insert (32) according to claim 21, wherein the first length (L1) of the non-
operative corner edge (66) is less than 25% of the second length (L2) of either the front or back
chamfering cutting edges (58a, 58b).

23. The cutting insert (32) according to any one of claims 19-22, wherein in a plan view of
the cutting insert (32) the front chamfering cutting edge (58a) on any given cutting portion (54)
and the adjacent back chamfering cutting edge (58b) rotationally forward thereof converge

towards each other in a radially inward direction with respect to the insert axis (C).

24. A front and back chamfering rotary milling cutter (20), having an axis of rotation (A)
around which the rotary milling cutter (20) rotates in a direction of rotation (R), the axis of
rotation (A) extending in a forward (Dr) to rearward direction (Dr), the rotary milling cutter (20)
comprising:

a cutter body (22) comprising an insert pocket (30); and

a cutting insert (32) in accordance with any one of claims 19-22 releasably retained in the

insert pocket (30).
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25. The rotary milling cutter (20) in accordance with claim 24, wherein:

the cutter body (22) comprises a shank peripheral surface (26) extending
circumferentially around the axis of rotation (A);

the front and back chamfering cutting edges (58a, 58b) of one of the cutting portions
(54) are disposed radially outwardly with respect to the shank peripheral surface (26), defining
an active cutting portion (68); and

in a side view of the rotary milling cutter (20), a bisector angle (p) is formed with the
rearward direction (Dr) of the axis of rotation (A) and a bisector (B) of outer corner portion (50)
of the active cutting portion (68); and

the bisector angle () is in range 70° < () < 110°.
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