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(57) Abréegée/Abstract:

In a rotary cutting tool (58) used for milling operations, a reversible indexable cutting insert (20) Is removably secured in a cutting
body (60). The cutting Insert (20) has two opposing end surfaces (22) interconnected by a continuous peripheral surface (24),
Including three side surfaces (26) alternating with three corner surfaces (28). The side (26) and corner (23) surfaces intersect with
both end surfaces (22) at side (40) and corner (42) edges, respectively, with each side (40) edge having a major cutting edge (44),
and each corner edge (42) having a corner (46) and minor (48) cutting edge. Each major (44) and minor (48) cutting edge slopes
away from first (El) and second (E2) end points, respectively, of its mutually associated corner cutting edge (46), towards a median
plane (M). A first imaginary straight line (LI) extending perpendicular to the median plane (M) and intersecting any one of the corner

cutting edges (46) at any point along its length except the second end point, passes through the median plane (M) Iinside an insert
boundary line (Lb).
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(57) Abstract: In a rotary cutting tool (58) used for milling
operations, a reversible indexable cutting msert (20) is re-
movably secured in a cutting body (60). The cutting insert
(20) has two opposing end surfaces (22) imterconnected by
a continuous peripheral surface (24), including three side
surfaces (26) alternating with three corner surfaces (28).
The side (26) and corner (28) surfaces intersect with both
end surfaces (22) at side (40) and corner (42) edges, re-
spectively, with each side (40) edge having a major cutting
edge (44), and each corner edge (42) having a corner (46)
and minor (48) cutting edge. Each major (44) and minor
(48) cutting edge slopes away from first (El) and second
(E2) end points, respectively, of its mutually associated
corner cutting edge (46), towards a median plane (M). A
first imaginary straight line (LI) extending perpendicular to
the median plane (M) and intersecting any one of the corner
cutting edges (46) at any point along its length except the
second end point, passes through the median plane (M) -
side an 1sert boundary line (Lb).
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ROTARY CUTTING TOOL AND REVERSIBLE CUTTING INSERT THEREFOR

FIELD OF THE INVENTION

The present invention relates to cutting inserts and cutting tools for use in metal cutting
processes, in general, and to rotary cutting tools having reversible cutting inserts for milling

operations, in particular.

BACKGROUND OF THE INVENTION

Within the field of rotary cutting tools used in milling operations, there are many
examples of reversible cutting inserts being removably secured in a cutting body. In some
instances, these cutting tools are configured to perform square shoulder milling operations.

US 7,241,082 discloscs a generally rectangular shaped double-sided indexable cutting
insert having two major and two minor side surfaces connected to two opposing end surifaces,
and a total of four major cutting edges. A primary 'reversed' relief surface adjacent each major
cutting cdge is inclined to a median planc of the cutting inscrt at an acute interior angle. The
cutting insert is retained in the insert pocket of a milling cutter and configured to perform milling
operations with a positive axial rake angle.

US 7.455,483 discloses a trigon-shaped doublc-sided indexable cutting insert of 'negative’
geometry having six edge surfaces connected to two opposing sides, and a total of six main

cutting edges. The cutting insert is seated in the insert pocket of a milling tool and configured to
cut perpendicular corners in a workpicee with a positive rake angle.

US 7,604,441 discloscs a squarc doublc-cnded indexable cutting inscrt of 'ncgative’
seometry having four side surfaces connected to two opposing end surfaces, and a total of eight
primary cutting edges. The cutling insert is seated in the insert pocket ol a milling cutter and
configured to cut a truc 90° shoulder in a workpicce with a positive axial rake anglc. However,
the depth of the shoulder is limited by the size of the insert and dependent on the length of the
primary cutting edge.

It is an object of the present invention to provide an improved cutting insert and cutting

tool.
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It is also an object of the present invention Lo provide an improved cutling insert having
two major cutting cdges per side surface.

It is a further object of the present invention to provide an improved cutting insert having
robust cutting edges.

It is yet a further object of the present invention to provide an improved cutting tool
capable of performing square shoulder milling operations.

It is still yet a further object of the present invention to provide an improved cutting tool

capable of performing ramping operations.

SUMMARY OF THE INVENTION
In accordance with one aspect of the present invention, there is provided a reversible
indcxablc cutting insert, comprising:
opposing first and second end surfaces interconnected by a continuous peripheral surface,
with a median plane located between the first and second end surfaces and intersecting the
peripheral surface to form an insert boundary line, and an insert axis perpendicular to the median
plane about which the cutting insert 1s indexable,
the peripheral surface including at least three side surfaces alternating with at least
three corner surfaces, with each corner surface having a corner bisector plane containing
the 1nsert axis, and
the side and corner surfaces intersecting with both the first and second end
surfaces at side and corner edges, respectively, with each sidc edge having a major
cutting cdgc, and cach corner edge having a corner and minor cutting edge,
wherein, in a side view of the cutting insert, each major and minor cutting edge slopes
away from first and second end points, respectively, of its mutually associated corner cutting

edge, towards the median plane, and

wherein a first imaginary straight line extending perpendicular to the median plane and
intersccting any onc of the corner cutting cdges at any point along its length except thc sccond
end point, passes through the median plane inside the insert boundary line.

In accordance with another aspect of the invention, there is provided a cutting tool

rotatable about a tool axis, comprising a cutting body having an insert receiving pocket, and at
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least one reversible indexable cutting insert of the sort described above removably secured 1n the

inscrt receiving pocket.,

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding, the invention will now be described, by way of example only,
with reference to the accompanying drawings in which chain-dash lines represent cut-olf

boundaries for partial views of a member and in which:

Fig. 1 is a perspective view of a cutting insert in accordance with some embodiments of
the present invention;

Fig. 2a is an end view of the cutting insert shown in Fig. 1;

Fig. 2b is a dctailed end view of the cutting insert shown 1n Fig. 1,

Fig. 3 is a side view of the cutting insert shown in Fig. 2a, viewed along a corner bisector
plane Pc;

Fig. 4 is a side view of the cutting insert shown in Fig. 2a, viewed along a side bisector
plane Ps;

Fig. 5 is a partial cross-sectional view of the cutting insert shown in Fig. 3, taken along
the line V-V;

Fig. 6 is a partial cross-sectional view of the cutting insert shown in Fig. 4, taken along

the line VI-VI;

Fig. 7 is a perspective view of a cutting tool in accordance with some embodiments of the
present invention;

Fig. 8 is side view of the cutting tool shown 1n Fig. 7,

Fig. 9 is an end view of the cutting tool shown in Fig. 7; and

Fig. 10 is a diagrammatical representation of the contour lines inscribed by the operative

cutting edges of the cutting tool shown in Fig. 9, in a radial plane Pr.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a reversible indexable cutting insert 20 having opposing

irst and second end surfaces 22 interconnected by a continuous peripheral surface 24, the
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peripheral surface 24 at least three side surfaces 26 alternating with at least three corner surlaces
28.

In some embodiments of the present invention, the at least three side surfaces 26 may be
identical, and the at least three corner surfaces 28 may be identical.

As shown in Figs. 1 and 2a, the cutting insert 20 may have the basic shape of a regular
polygon.

In some embodiments of the present invention, the cutting insert 20 may preferably be
manufactured by form pressing and sintering a cemented carbide, such as tungsten carbide, and
may be coated or uncoated.

As shown in Tigs. 3 and 4, the cutting insert 20 has a median plane M located between
the first and second end surfaces 22 and intersecting the peripheral surface 24 to form an insert
boundary linc Lb.

In some embodiments of the present invention, the first and second end surfaces 22 may
be identical, each having a support surface 30 substantially parallel to the median plane M.

Also, in some embodiments of the present invention, the two support surfaces 30 may be
equidistant from the median plane M.

As shown in Figs. 3 and 4, the at least three side and corner surfaces 26, 28 may have
side and corner median regions 32, 34, respectively, forming a continuous peripheral median
region 36 extending perpendicular to the median plane M.

Throughout the description, it should be appreciated that the perpendicularity of the
peripheral median region 36 with respect to the median plane M has a manufacturing tolerance
of 0.5°.

In some embodiments of the present invention, the peripheral median region 36 may
exhibit mirror symmetry about the median plane M.

Also, in some embodiments of the present invention, each side median region 32 may be
planar.

As shown in Figs. 1 and 2a, the cutting inscit 20 has an inscrt axis Al perpendicular to
the median plane M about which the cutting insert 20 is indexable.

In some embodiments of the present invention, the peripheral surface 24 may have
exactly three side surfaces 26 alternating with exactly three corner surfaces 28, and the cutting

insert 20 may exhibit three-fold rotational symmetry about the insert axis Al.
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Also in some embodiments of the present invention, a through bore 38 coaxial with the
insert axis A1 may cxtend between and open out at both the first and sccond end surfaccs 22.

As shown in Figs. 1 and 2a, the cutting insert 20 may have the basic shape of an
equilateral triangle.

In some embodiments of the present invention, the cutting insert 20 may be manufactured
by direct pressing along the direction of the insert axis Al.

Also, in some embodiments of the present invention, the cutting insert 20 may be pressed
into its final shape, and the peripheral surface 24 may be unground.

According to the present invention, the side and corner surfaces 26, 28 intersect with both
the first and second end surfaces 22 at side and corner edges 40, 42, respectively, with each side
edge 40 having a major cutting edge 44, and each corner edge 42 having a corner and minor
cutting cdgc 46, 48.

Thus, the cutting insert 20 is advantageously configured with two major cutting edges 44
per side surface 26, and two corner and minor cutting edges 46, 48 per corner surface 28, and
thus for embodiments exhibiting three-fold rotational symmetry about the insert axis Al, the
cutting insert 20 has a total of six major, corner and minor cutting edges 44, 46, 48

In an end view of the cutting insert 20, as shown in Fig. 2b, each corner cutting edge 46
may be curved while the minor and major cutting edges 44, 48 may be straight. Each curved
corner cutting edge 46 extends between a first end point E1, where it merges with a substantially
straight portion of its associated major cutting edge 44, and a second end point E2, where it
merges with substantially straight portion of its associated minor cutting edge 48.

In a corner side view of the cutting inscrt 20, as shown in Fig. 3, cach corner cutting edge
46 may again be curved while the minor and major cutting edges 44, 48 may again be straight.

As shown in Fig. 4, a side axis A2 may extend transversely to each side surface 26, and
each side surface 26 may exhibit two-fold rotational symmetry about its associated side axis AZ2.

In some embodiments of the present invention, each major cutting edge 44 may intersect
a side biscctor planc Ps containing the inscrt axis Al and its associated side axis A2. For thesc
embodiments, it can be understood that each major cutting edge 44 extends along greater than

half the peripheral length of its associated side surface 26.
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According (o the present invention, as shown in the corner side view of Tig. 3, each major
and minor cutting cdge 44, 48 slopes away from the first and sccond cnd points El, E2,
respectively, of its mutually associated corner cutting edge 46, towards the median plane M.

In some embodiments of the present invention, each major and minor cutting edge 44, 48
may slope away from its mutually associated corner cutting edge 46 towards the median plane M
along its entire length.

Also, in some embodiments of the present invention, as shown in Figs. 3 and 3, each
corner cutting edge 46 may be entirely located further from the median plane M than each of the
support surfaces 30.

Further, in some embodiments of the present invention, as shown in Fig. 6, each end
surface 22 may include a rake surface 50 adjacent each major cutting edge 44, with each rake
surface 50 inclined towards thc median planc M and merging with its associated support surfacc
30.

As shown in Figs. 2b and 5, a first imaginary straight line L1 extending perpendicular to
the median plane M and intersecting any one of the corner cutting edges 46 at any point along its
length except the second end point E2, passes through the median plane M inside the insert
boundary line Lb.

It should be appreciated that the first imaginary straight line L1 appears as a point in an
end view of the cutting insert 20, as shown in Fig. 2b.

In a similar vein, as can be surmised from FFigs. 1, 2a and 2b, in an end view projection of
the minor cutting edges 48 onto the median plane M, (projection not shown) each minor cutting
cdge 48 may be coincident with the insert boundary linc Lb.

In some embodiments of the present invention, as shown in Fig. 3, each corner surface 28
may include two partially conical shaped corner relief surfaces 52 extending from the same
corner median region 34 in opposite axial directions to their respective corner cutting edges 46.
As seen in the corner side view of Fig. 3, the two partially conical shaped corner relief surfaces
52 may overlap in the axial direction of the cutting inscrt 20.

It should be appreciated that with respect to the insert boundary line Lb, each partially
conical shaped corner relief surface 52, also known as a 'reversed' relief surface, generally

extends inwardly (i.e., in a direction of the insert axis A1) from its associated corner median
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region 34 towards ils respective corner cutting edge 46, so that each corner culling edge 46 is
beneficially supported and advantagcously robust.

In some embodiments of the present invention, as shown in Fig. 3, each corner surface 28
may include two planar minor relief surfaces 54 extending from the same corner median region
34 in opposite axial directions to their respective minor cutting edges 48. As seen in the corner
side view of Fig. 3, the two planar minor relief surfaces 54 may not overlap in the axial direction
of the cutting insert 20.

Also, in some embodiments of the present invention, each minor relief surface 54 may be
perpendicular to the median plane M.

I'urther, in some embodiments of the present invention, each minor relief surface 54 may
be spaced apart from its adjacent side surface 26 by a non-planar joining surface 68.

According to thc present invention, as shown in Fig. 2a, cach corncr surface 28 has a
corner bisector plane Pe containing the insert axis Al.

In some embodiments of the present invention, each corner cutting edge 46 may intersect
its associated corner bisector plane Pe, and its first and second end points E1, E2 may be located
on opposite sides of the corner bisector plane Pe. However, as seen in the corner side view of
Fig. 3, the corner bisector plane Pec may not pass through the highest point of the corner cutting
edge 46. Also, as seen in the enlarged end view of Fig. 2b, the corner bisector plane Pe may not
bisect the corner cutting edge 46 (i.e., need not pass mid-way between its first and second end
points E1, E2.)

Also, in some embodiments of the present invention, as shown i1n Fig. 3, each corner
median region 34 may cxhibit mirror symmetry about its associated corner biscctor planc Pc.

Further, for embodiments of the present invention having planar side median regions 32
perpendicular to the median plane M, each side median region 32 may form a first bisector angle
al with the corner bisector plane Pc of an adjacent corner surface 28, having a value of 30°.

Yet further, for embodiments of the present invention having planar minor relief surfaces
54 perpendicular to the median plane M, cach minor relief surface 54 may form a sccond

bisector angle a2 with its associated corner bisector plane Pc, having a value of between 60° and

80°.
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As shown in Tfig. 6, a second imaginary straight line L2 extending perpendicular to the
median planc M and intersccting any onc of thc major cutting cdges 44 at any point along its
length, may pass through the median plane M inside the insert boundary line Lb.

In some embodiments of the present invention, as shown in Fig. 4, each side surface 26
may include two major relief surfaces 56 extending from the same side median region 32 to their
respective major cutting edges 44.

Further, in some embodiments of the present invention, each major cutting edge 44 may
be substantially straight along its entire length, and each major relief surface 56 may be
substantially planar.

It should be appreciated that with respect to the insert boundary line Lb, each major reliet
surface 56, also known as a 'reversed' relief surface, generally extends inwardly (1.e., in a
dircction of the insert axis A1) from its associated side median region 32 towards its respective
major cutting edge 44, so that each major cutting edge 44 is beneficially supported and
advantageously robust.

As shown in Figs. 7 to 10, the present invention also relates to a cutting tool 58 rotatable
about a tool axis A3, in a direction of rotation Z, having a cutting body 60 and at least one of the
aforementioned reversible indexable cutting inserts 20. Each cutting insert 20 is removably
secured in an insert receiving pocket 62 of the cutting body 60.

In some embodiments of the present invention, each cutting insert 20 may be removably
secured in the insert receiving pocket 62 by means of a clamping screw 64 passing through its
through bore 38, and threadingly engaging a screw bore (not shown) in a seating surface (not
shown) of the inscrt receiving pocket 62.

As shown in Fig. 10, each cutting insert 20 may be configured within the cutting tool 38
so that during rotation of the cutting tool 58 about its tool axis A3, the operative corner cutting
edge 46 inscribes an arc-shaped first contour line C1 in a radial plane Pr containing the tool axis

A3, with the first contour line C1 having a constant radius of curvature R subtending a corner
cutting angic o of 90°.

Also, as shown in Fig. 10, each cutting insert 20 may be configured within the cutting
tool 58 so that during rotation of the cutting tool 58 about its tool axis A3, the operative major

and minor cutting edges 44, 48 inscribe straight second and third contour lines C2, C3,
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respectively, in the radial plane Pr, with the second contour line C2 substantially parallel to the
tool axis A3 and the third contour linc C3 substantially perpendicular to the tool axis A3.

Throughout the description, it should be appreciated that the parallelity and
perpendicularity of the second and third contour lines C2, C3, respectively, with respect to the
tool axis A3 have an accuracy tolerance of (.5°.

In some embodiments of the present invention, the rotary cutting tool S8 may be used for
milling operations.

It should be appreciated that during a milling operation, the operative corner cutting edge
46 cuts a corner in a workpiece (not shown) having a constant radius of curvature R subtending a
corner cutting angle & of 90°, advantageously resulting in reduced stress concentrations at the
corner, and thus minimizing its risk of fracture.

It should also be appreciated that during a milling operation, the opcrative minor cutting
edge 48, which can also be referred to as a wiper, is parallel to the surface of the workpiece,
promoting an even and smooth surface finish.

It should be further appreciated that during a milling operation, the major 'reversed’ reliet
surfaces 56 beneficially provide the trailing non-operative major cutting edges 44 of each
reversible cutting insert 20 with greater clearance from the workpiece, thus advantageously

enabling their arrangement on relatively smaller diameter cutting tools 58.

In some embodiments of the present invention, as can be readily understood from Fig. 10,

each cutting insert 20 may be configured within the cutting tool 58, so that the operative major,

corner and minor cutting edges 44, 46, 48 perform a square, or 90°, shoulder milling operation in

the workpicce.

It should be appreciated that during a square, or 90°, shoulder milling operation, the

height of the machined shoulder is not limited by the cutting insert 20.

In some embodiments of the present invention, as shown in T'igs. 8 and 9, each cutting
insert 20 may be configured within the cutting tool 58, so that the operative major cutting edge
44 has a positive axial rake angle B, and the operative minor cutting edge 48 has a positive radial
rake angle 0.

It should be appreciated that by providing the operative major and minor cutting edges

44, 48 with positive axial and radial rake angles B, 0, respectively, lower cutting forces are

oenerated, the machine spindle requires less operating power, and the workpiece undergocs a
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smoother cutting action. Also the cutting chips produced are advantageously evacuated way from
the operative cutting edges.

In some embodiments of the present invention, each side edge 40 may include an
auxiliary cutting edge 66 extending from its associated major cutting edge 44 towards an
adjacent minor cutting edge 48 belonging to an adjacent corner edge 42.

Lach culting insert 20 may be conligured within the cutting tool 58, so that the auxihary
cutting edge 66 adjacent the operative minor cutting edge 48 is operative during ramping
operations.

Each cutting insert 20 may also be configured within the cutting tool 38, so that the
auxiliary cutting edge 66 extending from the operative major cutting edge 44 is operative during
shoulder milling operations, thus increasing the insert's depth of cut.

As scen in the side views of Figs. 3 and 4, the auxiliary cutting cdge 66 may be sioped to
a lesser extent than its associated major cutting edge 44. In some embodiments, the auxiliary
cutting edge 66 may be parallel to the median plane M.

Also, in some embodiments of the present invention, each auxiliary cutting edge 66 may
be substantially coplanar with its associated support surface 30.

Further, in some embodiments of the present invention, each end surface 22 may include
an auxiliary rake groove (not shown) longitudinally extending adjacent each auxiliary cutting
edge 66 to provide efficient chip evacuation during ramping operations.

Although the present invention 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.

10



CLAIMS

What is claimed is:

1. A reversible indexable cutting insert, comprising:
opposing first and second end surfaces interconnected by a continuous peri‘pheral surface,
with a median plane (M) located between the first and second end surfaces and intersecting the
peripheral surface to form an insert boundary line (Lb), and an insert axis (A1) perpendicular to
the median plane (M) about which the cutting insert is indexable,
the peripheral surface including exactly three side surfaces alternating with
exactly three comer surfaces, with each corner surface having a corner bisector plane (Pc)
containing the insert axis (A1), and
the side and corner surfaces intersecting with both the first and second end
surfaces at side and corner edges, respectively, with ¢ach side edge having a major
cutting edge, and each comer edge having a corner and minor cutting edge,
wherein, in a side view of the cutting insert, each major and minor cutting edge slopes
away from first and second end points (E1, E2), respectively, of its mutually associated comer
cutting edge, towards the median plane (M), and
wherein a first imaginary straight line (L1) extending perpendicular to the median plane
(M) and intersecting any one of the corner cutting edges at any point along its length except the
second end point (E2), passes through the median plane (M) inside the insert bouﬁdary line (Lb).

2. The cutting insert according to claim 1, wherein the exactly three side and comer surfaces
have side and corner median regions, respectively, and
wherein the side and corner median regions form a continuous peripheral median region

extending perpendicular to the median plane (M).

3. The cutting insert according to claim 2, wherein the peripheral median region exhibits

mirtor symmetry about the median plane (M).
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4, The cutting insert according to claim 2 or 3, wherein each side median region is planar.

5. The cutting insert according to claxm 4, wherein each side median region tforms a first
bisector angle (al) with the corner bisector plane (Pc) of an adjacent corner surface, and

wherein the first bisector angle (al) i1s 30°.

6. The cutting insert according to any one of claims 2 to 5, wherein each corner median

region exhibits mirror symmetry about its associated corner bisector plane (Pc).

7. The cutting insert according to any one of claims 2 to 6, wherein each corner surface
includes two partially conical shaped comner relief surfaces extending from the same corner

median region in opposite axial directions to their respective corner cutting edges.

8. The cutting insert according to any one of claims 2 to 7, wherein each corner surface
includes two planar minor relief surfaces extending from the same corner median region in

opposite axial directions to their respective minor cutting edges.

9. The cutting insert according to claim 8, wherein each minor relief surface is spaced apart

from its adjacent side surface by a non-planar joining surface.

10. The cutting insert according to claim 8 or 9, wherein each minor relief surface is

perpendicular to the median plane (M).

11.  The cutting insert according to claim 10, wherein each minor relief surface forms a
second bisector angle (22) with its associated corner bisector plane (P¢), and

wherein the second bisector angle (02) is between 60° and 80°.

12.  The cuiting insert according to any one of claims 1 to 11, wherein each corner cutting
edge intersects its associated corner bisector plane (Pc), and
wherein its first and second end points (El, E2) are located on opposite sides of the

corner bisector plane (Pc).
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13.  The cutting insert according to any one of claims 1 to 12, wherein in an end view of the

cutting insert, each corner cutting edge is curved and each minor cutting edge is straight.

14.  The cutting insert according to any one of claims 1 to 13, wherein a second imaginary
straight line (L2) extending perpendicular to the median plane (M) and intersecting any one of

the major cutting edges at any point along its length, passes through the median plane (M) inside
the insert boundary line (Lb).

15.  The cutting insert according to any one of claims 1 to 14, wherein in an end view
projection of the minor cufting edges onto the median plane (M), each minor cutting edge is
coincident with the insert boundary line (Lb).

16.  The cutting insert according to any one of claims 1 to 15, wherein the cutting insert

exhibits three-fold rotational symmetry about the 1nsert axis (Al).

17.  The cutting insert according to any on¢ of claims 1 to 16, wherein a side axis {A2)

extends transversely to each side surface, and

wherein each side surface exhibits two-fold rotational symmetry about its associated side
axis (A2).

18.  The cutting insert according to claim 17, wherein each major cutting edge mntersects a

side bisector plane (Ps) containing the insert axis (A1) and its associated side axis (A2).

19.  The cutting insert according to any one of claims 1 to 18, wherein in an end view of the

cutting insert, the cutting insert has the basic shape of an equilateral triangle.

20. A cutting tool rotatable about a tool axis (A3), comprising a cutting body and at least one
reversible indexable cutting insert, each cutting insert removably secured in an insert receiving

pocket of the cutting body, and each cutting insett comprising:

13

CA 2877602 2017-08-23



opposing first and second end surfaces interconnected by a continuous peripheral surface,
with a median plane (M) located between the first and second end surfaces and intersecting the
peripheral surface to form an insert boundary line (Lb), and an insert axis (A1) perpendicular to
the median plane (M) about which the cutting insert is indexable,
the peripheral surface including at least three side surfaces alternating with
exactly three corner surfaces, with each corner surface having a corer bisector plane (Pc)
containing the insert axis (Al), and
the side and comner surfaces intersecting with both the first and second end
surfaces at side and corner edges, respectively, with each side edge having a major
cutting edge, and each comer edge having a corner and minor cutting edge,
wherein, 1n a side view of the cutting insert, each major and minor cutting edge slopes
away from first and second end points (E1, E2), respectively, of its mutually associated corner

cutting edge, towards the median plane (M), and
wherein a first imaginary straight line (L1) extending perpendicular to the median plane

(M) and intersecting any one of the corner cutting edges at any point along its length except the
second end point (E2), passes through the median plane (M) inside the insert boundary line (Lb).

21.  The cutting tool according to claim 20, wherein each cutting insert is configured so that

the operative major, corner and minor cutting edges are capable of performing a square shoulder

milling operation in a workpiece.

22.  The cutting tool according to claim 20 or 21, wherein each side edge includes an
auxiliary cutting edge extending from its associated major cutting edge towards an adjacent
minor cutting edge belonging to an adjacent corner edge, and

wherein each cutting insert is configured so that the auxiliary cutting edge adjacent the

operative minor cutting edge is operative during ramping operafions.

23.  The cutting tool according to any one of claims 20 to 22, wherein each cutting insert is
configured so that the operative major cutting edge has a positive axial rake angle (), and the

operative minor cutting edge has a positive radial rake angle (9).
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24.  The cutting tool according to any one of claims 20 to 23, wherein each cutting insert is

configured so that during rotation of the cutting tool about its tool axis (A3), the operative comer

cutting edge inscribes an arc-shaped first contour line (C1) in a radial plane (Pr) containing the
tool axis (A3), and

wherein the first contour line (C1) has a constant radius of curvature (R) subtending a

corner cutting angle () of 90°.
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