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A metal cutting turning tool
TECHNICAL FIELD OF THE INVENTION

The present invention belongs to the technical field of metal cutting.
More specifically the present invention belongs to the field of turn-

ing.
BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention refers to a turning tool according to the pre-
amble of claim 1. In other words, the present invention relates to a
turning tool comprising a coupling portion, wherein the coupling por-
tion extends along a coupling axis, the coupling axis defines a lon-
gitudinal axis of the turning tool, wherein the turning tool comprises
a first cutting element and a second cutting element, wherein the
first cutting element comprises a first cutting edge, wherein the
second cutting element comprises a second nose cutting edge
which separates and connects a second forward cutting edge and a
second rearward cutting edge, wherein the first cutting element
comprises a first top surface, wherein the second cutting element
comprises a second top surface. In a further aspect, the present in-
vention relates to a machining method for a CNC-lathe.
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In metal cutting, turning is a common operation. CNC-lathes are
commonly used. Normally, a complex shaped is machined from a
metal work piece. To achieve the complex shape, it is common to
use two or more turning tools, where the turning tools have different
geometrical shape or different orientation. For example, one turning
tool can be suitable in machining in one direction, and a second
turning tool can be suitable to machining in a different direction.

Conventionally, each turning tool is equipped with one turning in-
sert. After turning using one turning insert, normally the first turning
tool is indexed to a second turning tool. For example, the CNC-lathe
may comprise a turret, and the indexing from one turning tool to a
second turning tool is achieved by rotation of the turret by a prede-
termined angle. Indexing by rotation of a turret takes time, depend-
ing e.g. on the CNC-lathe. The time where there is no cutting, such
as when changing or indexing from one tool to another can be
called down-time.

EP 1 317 981 A1 disclose a tool carrying a plurality of turning in-
serts, whereby switching between different turning inserts can be
achieved quickly, by means of rotation of the turning tool around a
coupling axis.

The inventors have found that there is a need for a further improved
turning tool.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a turning tool which suita-
ble for machining an object having a complex shape. It is further an
object to provide a turning tool which can be used on a wide range
of CNC-lathes. A still further object is to provide a turning tool which
can be used for a long time of machine. It is a yet further object to
provide a turning tool which can help reduce the down-time.
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At least one of said objectives is achieved by the initially defined
turning tool, wherein the first and second cutting elements intersect
an imaginary circle or cylinder having a center axis thereof parallel
to or coinciding with the coupling axis, wherein the first cutting ele-
ment is inclined in relation to the second cutting element by an in-
clination angle, wherein said inclination angle is measured around
the center axis of the imaginary circle, wherein the first top surface
is facing in a direction which is perpendicular to or substantially
perpendicular to the coupling axis.

By such a turning tool a very quick change or indexing from a first
cutting element to a second element can be achieved by a linear
motion of the turning tool.

The turning tool is for a CNC-lathe i.e. a computer- or computerized
numerical control lathe, i.e. any CNC-machine suitable for turning
such as e.g. a turning lathe, a multitask machine, a turn-mill ma-
chine, or a sliding head machine. The turning tool is for machining a
metal work piece, such as a metal work piece comprises an exter-
nal surface, which is a radially outer surface, where the radially
outer surface is facing away from a rotational axis around which the
metal work piece is rotatable. The turning tool is for turning of said
radially outer surface, i.e. external turning.

The turning tool comprises a forward end and an opposite rear end
in the form of a coupling portion. The coupling portion is removably
connectable to the CNC-lathe, more specifically to a machine inter-
face of the CNC-lathe, such as a machine spindle or a tool revolver
turret or a tool post.

The coupling portion may have a square or rectangular shape in a
cross section. The coupling portion may be conical or substantially
conical such as preferably according to ISO standard 26623-1.

The coupling portion extends along a coupling axis or a center axis,
which center axis defines a longitudinal axis of the turning tool.

The turning tool comprises a first cutting element and a second cut-
ting element. The first and second cutting elements are spaced
apart. The first and second cutting elements are preferably cutting
inserts or turning inserts, i.e. replaceable elements made from a
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wear resistant material, e.g. cemented carbide. Alternatively, the
first and second cutting elements can be parts of a single wear re-
sistant element, preferably made from a single piece of cemented
carbide. The first cutting element comprises a first top surface. The
first top surface comprises a rake face or a rake surface.

The first cutting element comprises a first cutting edge. The first
cutting edge may preferably be in form of a nose cutting edge, i.e. a
cutting edge which is convex in a top view. The first cutting edge, or
a portion of the first cutting edge, generate the machined surface.
The first cutting element may be in the form of a round cutting in-
sert, i.e. an insert which is circular or substantially circular in a top
view. The radius of said circle is preferably 5 — 30 mm. Alternative-
ly, the first cutting edge may be a nose cutting edge which is con-
vex in a top view, preferably in the form of a circular arc, having a
radius of curvature of 0.2 — 1.6 mm, and be arranged between, i.e.
connecting, a first forward cutting edge, i.e. a main cutting edge or
a principal cutting edge or a leading cutting edge, and a first rear-
ward cutting edge, i.e. an auxiliary cutting edge or a trailing cutting
edge.

The first top surface may in a top-view alternatively have a rhombic
shape, a triangular shape, a square shape or a polygon shape.

The first top surface and the second top surface may each be flat.
Alternatively, one or both of said surfaces may be non-flat or non-
planar. Preferably, said surfaces may comprise one or more chip
breaking means, in the form of one or more protrusions and/or de-
pressions.

The direction which the first top surface is facing is a normal to the
first top surface, i.e. a direction perpendicular to the first top sur-
face. Said direction is away from the first top surface, and away
from the first bottom surface, in case the first cutting element is in
the form of a cutting insert or a turning insert, having a first bottom
surface.

In case the first top surface is non-flat, for the purpose of determine
the direction which the first top surface is facing, such first top sur-
face may be defined as or approximated to a plane parallel to a first
mid-plane, where said plane intersects the first cutting edge, or at
least a portion of the first cutting edge. Said first mid-plane is a
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plane mid-way between the first top surface and the first bottom
surface, in case the first cutting element is in the form of a cutting
insert or a turning insert, having a first bottom surface.

Alternatively said first top surface, for the purpose of determine the
direction which the first top surface is facing, may be defined as a
plane intersecting all nose cutting edges bordering to or adjoining
the first top surface.

A corresponding reasoning applies for the second top surface and
the second cutting element.

The second cutting element comprises a second nose cutting edge
separating and connecting a second forward cutting edge and a
second rearward cutting edge. The second cutting element com-
prises a first top surface. The second top surface comprises a rake
face or a rake surface. The second forward cutting edge is a lead-
ing cutting edge. The second rearward cutting edge is a trailing cut-
ting edge.

The turning tool is suitable for external turning of a cylindrical metal
work piece, such as preferably longitudinal turning. The first and
second cutting elements can be alternatively used for longitudinal
turning of a metal work piece, which rotates in one direction around
a rotational axis thereof.

The first and second cutting elements intersect or are arranged
along an imaginary circle or cylinder having a center axis thereof
which is parallel to or coinciding with the coupling axis. Preferably,
said center axis coincides with or substantially coincides with the
coupling axis. Substantially coincides means less than 20 mm from
the coupling axis. The first cutting element is inclined in relation to
the second cutting element by an inclination angle. Preferably, said
inclination angle is at least 45°. Even more preferably, said inclina-
tion angle is 180° +/- 20°, even more preferably 180° +/- 10°. If said
inclination angle is 180°, the center axis of the imaginary circle or
cylinder is between the first cutting edge and the second nose cut-
ting edge.

The turning tool is arranged for turning of a metal work piece rotat-
able around a rotational axis thereof, where said rotational axis is
parallel to said center axis. The second nose cutting edge is the
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part of the second cutting element which is closest to the center ax-
is. The first cutting edge is the part of the first cutting element which
is closest to the center axis.

The first top surface is inclined in relation to the second top surface
by an angle which is equal to said inclination angle or within +/- 20°
of said inclination angle. If the first top surface and the second top
surface both extends radially from the center axis of the imaginary
circle, said angle is equal to the inclination angle. Alternatively, the
first cutting element and/or the second cutting element may be tilted
positively or negatively by an angle of up to 10°. In another alterna-
tive, the first top surface and/or the second top surface may be ar-
ranged to form a positive or negative rake angle.

The first and second top surfaces facing in the same direction along
the imaginary circle, in other words the first and second are either
both facing a clock-wise direction or a counter clock-wise direction.
The first top surface is facing in a direction which is perpendicular
to or substantially perpendicular, or within 15°, to the coupling axis.
Formulated differently, a first assumed direction of primary motion
in accordance with ISO 3002-1:1982 of the first cutting element is in
a direction which is perpendicular to or substantially perpendicular,
i.e. within 15°, to an axis parallel to the coupling axis.

A first tool reference plane in accordance with ISO 3002-1:1982 as-
sociated with the first cutting element may be parallel to or may co-
incide with a second tool reference plane in accordance with ISO
3002-1:1982 associated with the second cutting element. Coincide
means that the first and second tool reference planes are in a
common plane. The coupling axis preferably extends in said com-
mon plane. Alternatively, the coupling axis extends in a plane paral-
lel to said common plane. Alternatively, i.e. if said tool reference
planes do not extend in a common plane, the first and second tool
reference planes may be at an angle relative to each other, wherein
said angle is equal to an angle between a first assumed direction of
primary motion of the first cutting element and a second assumed
direction of primary motion of the second cutting element. Prefera-
bly, the first and second tool reference planes intersect along a line,
which line coincides with or is parallel to a rotational axis of a metal
work piece to be machined.
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The direction which the first top surface is facing and the direction
which the second top surface is facing may differ by 180° or sub-
stantially 180°, when seen in a front view. In such case, a first as-
sumed direction of primary motion in accordance with ISO 3002-
1:1982 of the first cutting element is in a direction which is in the
opposite direction to a second assumed direction of primary motion
of the second cutting element. Preferably, the direction which the
first top surface is facing and the direction which the second top
surface is facing differs by at least 40°.

No part of the turning tool is between the first cutting edge and the
second nose cutting edge.

The turning tool comprises an intermediate portion, wherein the in-
termediate portion is longitudinally between the coupling portion
and the cutting elements.

The first and second cutting elements preferably overlap longitudi-
nally, where the longitudinal direction is defined by the coupling ax-
is.

The first cutting edge and the second nose cutting edge are free
ends. In other words, said cutting edges are positioned such that a
metal cutting operation can be performed.

According to an embodiment, the first cutting element comprises a
first forward cutting edge and a first rearward cutting edge, wherein
the first cutting edge is a first nose cutting edge; wherein the first
nose cutting edge separates and connects a first forward cutting
edge and a first rearward cutting edge.

By such a turning tool, more complex shapes can be machined. For
example, a groove may be machined. The first forward cutting
edge, which is a principal cutting edge or a main cutting edge, and
the first rearward cutting edge, which is an auxiliary cutting edge,
are each preferably straight or linear or substantially straight or
substantially linear in a top view. The first nose cutting edge is con-
vex in a top view, preferably in the form of a circular arc, preferably
having a radius of curvature of 0.2 — 1.6 mm.

The nose angle of the first cutting element, defined as the angle be-
tween the first forward cutting edge and the first rearward cutting
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edge, is preferably less than or equal to 160°, even more preferably
30° - 80°.

The first forward cutting edge is preferably arranged to form an
acute first entering angle, when moving the turning tool in a direc-
tion perpendicular to the coupling axis and parallel to a rotational
axis of a metal work piece. Preferably said first entering angle is 3 —
45°, even more preferably 5 — 30°.

During said moving of the turning tool, the first nose cutting edge
and the first forward cutting edge are in cut, i.e. are active.

No part of the turning tool is along a straight line connecting the
first and second nose cutting edges.

According to an embodiment, the second nose cutting edge is for-
ward of the first cutting edge measured along the coupling axis.

By such a turning tool, a more complex shape can be machined.
For example, a first roughing operation can be performed using one
cutting element at low entering angle in longitudinal turning, and
remaining material can be removed by the other cutting element.

A distance from the rear end, defined by the coupling portion, to the
second nose cutting edge is greater than a distance from the rear
end to the first cutting edge, where said distances are measured
along lines parallel to the coupling axis. Preferably the difference in
distance is at least 1 mm, more preferably 2 — 30 mm.

According to an embodiment, a first nose angle defined as an angle
between the first forward cutting edge and the first rearward cutting
edge is acute.

By such a turning tool, more complex shapes can be machined. By
such a turning tool, more feed directions are possible, such as e.g.
out-facing. The first nose angle is conventionally measured in a top
view. Preferably, said first nose angle is 25 — 80°, even more pref-
erably 30 - 60°.

According to an embodiment, the turning tool comprises a forward
facing surface, wherein at least two elements protrude in the for-
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ward direction from the forward facing surface, wherein a first of
said protruding elements comprises the first cutting element, where-
in a second of said protruding elements comprises the second cut-
ting element.

The turning tool preferably comprise an intermediate portion. Said
intermediate portion is longitudinally between the coupling portion
and the protruding elements. The intermediate portion comprises
the forward facing surface. The forward facing surface is facing in a
direction away from the coupling portion.

Each of said protruding elements are preferably connected to the
intermediate portion, by one or more clamping means. Said clamp-
ing means preferably comprises one or more screws or bolts, each
extending along an axis parallel to the coupling axis.

In other words, each of the protruding elements preferably compris-
es one or more threads, where said thread or threads are in the
form of a helix around an axis along an axis parallel to the coupling
axis.

Said protruding elements are preferably in the form of replaceable
cutting heads, each having an insert seat, wherein a cutting insert
or a turning insert is clamped or mounted in said insert seat.

Said intermediate portion preferably extend mainly in a direction
perpendicular to the coupling axis.

The intermediate portion connects the at least two forwardly pro-
truding elements with the coupling portion. The forwardly protruding
elements protrude in a direction away from the coupling portion and
in a direction away from the forward facing surface.

The forwardly protruding elements each have a longitudinal exten-
sion, i.e. an extension in a direction parallel to the coupling axis.
The first protruding element comprises the first cutting element.
formed on a first protruding element. The second protruding ele-
ment comprises the second cutting element.

According to an embodiment, the at least two forwardly protruding
elements are spaced apart from the coupling axis.
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Preferably, the at least two forwardly protruding elements are
spaced apart from the coupling axis by the same or substantially
the same, i.e. within +/- 10%, distance.

According to an embodiment, a second nose angle defined as an
angle between the second forward cutting edge and the second
rearward cutting edge is acute.

By such a turning tool, more complex shapes can be machined. By
such a turning tool, more feed directions are possible, such as e.g.
out-facing. The first nose angle is conventionally measured in a top
view. Preferably, said second nose angle is 25 — 80°, even more
preferably 30 - 60°.

According to an embodiment, the first cutting element is in the form
of a first turning insert, wherein the second cutting element is in the
form of a second turning insert, wherein the first turning insert com-
prises the first top surface and an opposite first bottom surface,
wherein the second turning insert comprises the second top surface
and an opposite second bottom surface, wherein the first top sur-
face comprises the first rake surface, wherein the second top sur-
face comprises the second rake surface.

Preferably the first turning insert comprises the first forward cutting
edge and the first rearward cutting edge.

top surfaces comprises rake surfaces, bottom surfaces comprises
seating surfaces or contact surfaces.

A first through hole for a first screw intersects the first top and first
bottom surfaces.

A second through hole for a second screw intersects the second top
and first bottom surfaces.

A first mid-plane extends substantially mid-way between the first
top surface and the first bottom surface, and a second mid-plane
extends substantially mid-way between the second top surface and
the second bottom surface. Preferably, the first mid-plane and the
second mid-plane extends in parallel or substantially parallel
planes.
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According to an embodiment, the first cutting element is arranged
such that when moving the turning tool in a first direction parallel to
the coupling axis the first forward cutting edge forms an first enter-
ing angle of 3 - 45°, wherein the second cutting element is arranged
such that when moving the turning tool in a second direction, oppo-
site to the first direction, the second forward cutting edge forms an
second entering angle of 3° - 45°.

By such a turning tool, the wear can be reduced. The first direction
is preferably a forward direction. The second direction is parallel to
the coupling axis.

According to an embodiment, the first cutting element is arranged
such that when turning in the first direction the first rearward cutting
edge forms a first back clearance angle of 93° - 135°.

By such a turning tool, the first cutting element can be used in more
feed directions, e.g. out-facing. By such a turning tool, more com-
plex shapes can be machined.

According to an embodiment, the second cutting element is ar-
ranged such that when turning in the second direction, the second
rearward cutting edge forms a second back clearance angle of 93° -
135°.

By such a turning tool, the second cutting element can be used in
more feed directions, e.g. out-facing. By such a turning tool, more
complex shapes can be machined. The second direction is a rear-
ward direction.

According to an embodiment, the first cutting element and the sec-
ond cutting element are arranged such that when turning in the first
direction, the second nose cutting edge is ahead of the first cutting
edge.

By such a turning tool, more complex shapes can be machined.
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The first and second nose cutting edges are spaced apart longitudi-
nally, where the coupling axis defines a longitudinal axis.

Turning in the first direction in this context means moving the turn-
ing tool in a forward direction along the coupling axis. The rear end
of the turning tool is defined by the coupling portion.

According to an embodiment, the first cutting element and the sec-
ond cutting element are arranged such that the first cutting element
and the second cutting element can be used for turning a metal
work piece rotatable in one direction around a rotational axis there-
of, wherein said rotational axis is arranged perpendicular to and in-
tersecting the coupling axis.

The first cutting element and the second cutting element can be al-
ternatively be used for machining, i.e. turning, without any rotation
of the turning tool.

According to an embodiment, the turning tool is arranged such that
a cylindrical metal work piece can be arranged between the first
cutting element and the second cutting element, wherein a longitu-
dinal axis of the metal work piece is between said cutting elements
(7, 8).

Preferably, said longitudinal axis is perpendicular to the coupling
axis. The said cylindrical metal work piece preferably has a diame-
ter of 16 — 500 mm, even more preferably 20 — 200 mm.

According to an embodiment, the coupling portion is square or rec-
tangular in a cross section or comprises a conical or substantially
conical portion.

Said cross section is in a plane perpendicular to the coupling axis.
The coupling portion preferably comprise a conical or substantially
conical portion and a ring-shaped portion, such as preferably in the
form of a polygonal hollow taper interface with a flange contact sur-
face, such in accordance to ISO 26623-1:2014, or a hollow taper
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with a flange contact surface such as in accordance to DIN 69893,
ISO 12164-1 or ISO 12164-1F.

The coupling portion is preferably arranged such that it allows
quick-change, in other words relatively fast manual or automatic
clamping and removal. Preferably, the coupling portion is arranged
without thread. Preferably, the coupling portion is arranged without
or with less than three screw holes or bolt holes or location pin
holes.

The coupling portion may have a square or rectangular shape in a
cross section, where said cross section is in a plane perpendicular
to the coupling axis. In such a case, the coupling portion preferably
has a length of 50 — 300 mm, measured along the coupling axis. If
the coupling portion is square, i.e. square shaped, in a cross sec-
tion, the sides of the square are preferably 20 mm, 25 mm, 25.4 mm
or 32 mm.

The coupling portion is arranged to be connected to e.g. a turret or
a tool post or a tool holder.

The coupling portion is preferably a known coupling portion. There-
fore, the turning tool can be used on CNC-lathes of known types. In
other words, the CNC-lathe does not have to be purpose built or
modified to use the turning tool.

According to an embodiment, a turning method for a CNC-lathe
comprises the steps of: providing a metal work piece, providing a
turning tool as described above, rotating the metal work piece in
one direction around a rotational axis thereof, moving the turning
tool in a first direction such that the first cutting edge is in cut, mov-
ing the turning tool in a direction such that the first cutting edge is
moved away from the metal work piece and such that the second
nose cutting edge is moved towards the metal work piece, moving
the turning tool in a second direction such that the second forward
cutting edge is in cut at a second entering angle which is 5 — 45°,
wherein the second direction is in the opposite direction or substan-
tially opposite direction to the first direction.

The turning method is for a CNC-lathe i.e. a computer- or computer-
ized numerical control lathe, i.e. any CNC-machine suitable for turn-
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ing such as e.g. a turning lathe, a multitask machine, a turn-mill
machine, or a sliding head machine. A metal work piece is provided.
The metal work piece comprises an external surface, which is a ra-
dially outer surface. The radially outer surface is facing away from
the rotational axis. The turning method is for turning of the radially
outer surface, i.e. external turning. The metal work piece extends
between a first end and a second end. The metal work piece is
clamped by clamping means. The clamping means holds the metal
work piece and are at least partially controlled and driven by a mo-
tor or a spindle.

The clamping means may be in the form of a collet chuck, a face
driver, a 3-jaw chuck, and may comprise a tail stock. The headstock
end of the machine is preferably located at the first end of the metal
work piece. A second end of the metal work piece, opposite to the
first end of the work piece, may be a free end. Alternatively, the
second end is in contact with a tailstock.

The method comprises the step of rotating the metal work piece in
one direction around a rotational axis thereof. The one direction
may be clock-wise or counter clock-wise. Said rotational axis is
parallel to the center axis of the imaginary circle or cylinder.

The method includes the step of moving the turning tool in a first
direction, i.e. in a first feed direction. The first direction may prefer-
ably be parallel to the rotational axis, also known as longitudinal
turning. Said step is included in a first pass, which is defined as be-
tween going into cut and going out of cut. The first pass is not nec-
essarily a movement of the first cutting element along a straight
line. When turning in the first direction, the first cutting edge is in
cut. A machined surface is formed by the first cutting edge.
Preferably, the first cutting element comprises a first forward cutting
edge and a first rearward cutting edge, wherein the first nose cut-
ting edge separating and connecting the first forward cutting edge
and the first rearward cutting edge, wherein when turning in the first
direction the first forward cutting edge forms an acute first entering
angle.

After or during going out of cut, the turning tool is moved such that
the first cutting edge is moved away from the metal work piece and
such that the second nose cutting edge is moved towards the metal
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work piece. During at least a portion of said movement, neither the
first cutting element nor the second cutting element is in cut, i.e. no
metal cutting by the first and second cutting elements during said
movement.

Said movement of the turning tool is preferably a linear movement,
i.e. the turning tool is moved linearly. Said movement of the turning
tool may is preferably in a direction perpendicular to the coupling
axis and perpendicular to the rotational axis.

The method includes the step of turning in a second direction. The
second direction is in the opposite direction or substantially oppo-
site to the first direction. For example, the first direction and second
direction may be parallel to the rotational axis, but in opposite direc-
tions. Said step is included in a second pass, which is defined as
between going into cut and going out of cut. The second pass is not
necessarily a movement of the first cutting element along a straight
line. A machined surface is formed by the second nose cutting
edge. The second nose cutting edge and the second forward cutting
edge is in cut, such that the second forward cutting edge is in cut at
a second entering angle which is 5° — 45°, even more preferably 5°
- 30°.

The second cutting element is inactive when turning in the first di-
rection. The first cutting element is inactive when turning in the
second direction.

Preferably, the method comprises the step of setting the coupling
axis parallel to the rotational axis.

Preferably, the second direction is in the opposite direction or sub-
stantially opposite to the first direction.

Preferably, the method comprises the further step of setting a first
entering for the first forward cutting edge to be acute, preferably 3°
— 45°, even more preferably 5° — 30°, wherein when turning in the
first direction. Said first direction is parallel to the rotational axis.
Preferably, the second forward cutting edge is in cut at a second
entering angle which is acute, preferably 5° — 45°, when turning in
the second direction.

During the second pass, the second rearward cutting edge prefera-
bly forms an obtuse back clearance angle. Preferably, said back
clearance angle is 91° - 135°, even more preferably 93° - 120°.
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During the first pass, the first rearward cutting edge preferably
forms a back clearance angle of at least 91°.

Preferably, the step of moving the turning tool such that the first
cutting edge is moved away from the metal work piece and such
that the second nose cutting edge is moved towards the metal work
piece is a linear motion. Said linear motion is preferably in a direc-
tion perpendicular to the coupling axis.

Preferably the step of moving the turning tool such that the first cut-
ting edge is moved away from the metal work piece and such that
the second nose cutting edge is moved towards the metal work
piece is without rotation of the turning tool around the coupling axis.
By this, the indexing time can be shorter, compared to a rotational
movement.

Preferably, the turning tool does not rotate around the coupling axis
during the first pass, the second pass or between the first and sec-
ond passes. Preferably, the turning tool does not rotate around any
other axis, such as any axis parallel to the coupling axis, during or
between the first and second passes.

Preferably the method comprises the step of during the second
pass, turning at least a portion of a surface machined or turned dur-
ing the first pass.

Preferably the method comprises the further step of arranging the
first and second nose cutting edges such that said nose cutting
edges are spaced apart along the rotational axis by a constant dis-
tance during all steps of the method.

Preferably the method comprises the further step of setting the
coupling axis parallel to the rotational axis.

Preferably the method comprises the step of clamping the metal
work piece by means of a collet chock, wherein the metal work
piece is a bar having a diameter of less than or equal to 50 mm.
Preferably a distance from the clamping means to the second nose
cutting edge is shorter than a distance from the clamping means to
the first cutting edge.

Preferably, the second nose cutting edge is ahead of the first cut-
ting edge during the first pass. Preferably, the first cutting edge is
ahead of the second nose cutting edge during the second pass.
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Ahead is to be understood as ahead in the feed direction, along the
rotational axis.

Preferably the second pass is in a direction away from a corner. A
corner, or a shoulder, is defined as the intersection between a first
surface concentric with the rotational axis, and a second surface
perpendicular to the rotational axis. The first surface may be an ex-
ternal surface or an internal surface, i.e. a surface inside a bore.
Preferably, the first surface is an external surface, i.e. a radially ex-
ternal surface.

Preferably the second direction is in a direction away from an ex-
ternal corner of the metal work piece. Preferably said corner is at
least partly formed by the second cutting element. Said corner, or
shoulder, is defined as the intersection between a first surface con-
centric with the rotational axis, and a second surface perpendicular
to the rotational axis.)

According to an embodiment, a computer program has instructions
which when executed by a CNC-lathe causes the CNC-lathe to per-
form the steps according to the above described method.

Said computer program, or computer program product, may be in-
cluded in a CAM-software product, i.e. a software for computer-
aided manufacturing. Said computer program may be in the form a
computer readable medium such as a USB-stick, a CD-ROM or a
data stream.

DESCRIPTION OF THE DRAWINGS

The present invention will now be explained in more detail by a de-
scription of embodiments of the invention and by reference to the
accompanying drawings.

Fig. 1 is a perspective view of a turning tool according to an
embodiment.

Fig. 2 is a top view of the turning tool in Fig. 1.

Fig. 3 is a front view of the turning tool in Fig. 1.

Fig. 4 is a side view of the turning tool in Fig. 1.
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Fig. 5 is a top view of the turning tool in Fig. 1 and a metal
work piece.

Fig. 6 is a further top view of the turning tool in Fig. 1 and a
metal work piece.

Fig. 7 is yet a top view of the turning tool in Fig. 1 and a metal
work piece.

Fig. 8 is a schematic figure of moving a turning tool in a first
direction.

Fig. 25 is a schematic figure of moving a turning tool in a sec-
ond direction.

Fig. 9 is a further schematic figure of moving a turning tool in a
second direction.

Fig. 10 is a schematic figure showing a first cutting element, a

second cutting element and a rotating metal work piece
in a cross section.

All turning tools in the figures are drawn to scale.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

Reference is now to Figs. 1-7 which show a turning tool 1 according
to an embodiment. The turning tool 1 comprising a coupling portion
3. The coupling portion 3 extends along a coupling axis A2, defining
a longitudinal axis of the turning tool 1. The coupling portion defines
the rear end of the turning tool 1. The turning tool 1 comprises a
first cutting element 7 in the form of a first turning insert 7 and a
second cutting element 8 in the form of a second turning insert 8.
As seen in e.g. Fig. 2 the first turning insert 7 comprises a first for-
ward cutting edge 12, a first rearward cutting edge 14 and a first
nose cutting edge 5. The first nose cutting edge 5 is the part of the
first turning insert 7 which is closest to the coupling axis A2. The
second turning insert 8 comprises a second nose cutting edge 6, a
second forward cutting edge 13 and a second rearward cutting edge
15. A first nose angle defined as an angle between the first forward
cutting edge 12 and the first rearward cutting edge 14 is acute. A
second nose angle defined as an angle between the second forward
cutting edge 13 and the second rearward cutting edge 15 is acute.
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As seen in e.g. Fig. 2, measured along or parallel to the coupling
axis A2, the second nose cutting edge 6 is forward of the first cut-
ting edge 5. Forward is defined as away from the coupling portion 3,
towards the first and second turning inserts 7, 8.

As seen in e.g. Fig. 3, the first turning insert 7 comprises a first top
surface 20 and an opposite first bottom surface. The second turning
insert 8 comprises a second top surface 21 and an opposite second
bottom surface. The first top surface 20 comprises a first rake sur-
face, and the second top surface 21 comprises a second rake sur-
face. As seen in Fig. 3 the first and second cutting inserts 7, 8 in-
tersect an imaginary circle or cylinder C1 having a center axis A3
thereof which parallel to the coupling axis A2. The first turning in-
sert 7 is inclined in relation to the second turning insert 8 by an in-
clination angle w, where said inclination angle w is measured
around the center axis A3 of the imaginary circle C1. The first top
surface 20 is facing in a direction which is perpendicular to or sub-
stantially perpendicular to the coupling axis.

As seen in e.g. Fig. 1, the turning tool 1 comprises a forward facing
surface 42, i.e. a surface facing away from the coupling portion 3.
Two elements 30, 31 in the form of replaceable cutting heads 30, 31
which protrude in the forward direction from the forward facing sur-
face 42. The first cutting head 30 comprises the first turning insert
7, meaning that the first cutting head comprises an insert seat in
which the first turning insert 7 is mounted. The second cutting head
31 comprises the second cutting element 8. The cutting heads 30,
31 are spaced apart from the coupling axis A2.

The coupling portion 3 defines the rear end of the turning tool 1 and
is suitable for being inserted into a machine interface (not shown)
which preferably comprise a cavity or a recess (not shown). The
coupling portion 3 shown in e.g. Fig. 1 comprises a substantially
conical or substantially tapered or tapered portion. The coupling
portion is in the field of metal cutting tools known as Coromant Cap-
to®. Other types of coupling portions are possible, for example such
known as square shank types. For example, if the coupling portion
is of the square shank type, the cross section of the coupling por-



WO 2022/128237 PCT/EP2021/080447

10

15

20

25

30

35

20

tion, perpendicular to the coupling axis, is square shaped or rectan-
gular shaped. Further, for such a turning tool, the coupling axis is
parallel to and 5 — 20 mm below the coupling axis A2 in Fig. 4.

Fig. 5 shows a first machining step. A metal work piece 2 rotates in
one direction around a rotational axis A1 thereof. The turning tool 1
is moved in a first direction 17 parallel to the coupling axis A2 and
parallel to a rotational axis A1 of a metal work piece 2 thereof. The
first direction 17 is a forward direction, i.e. in a direction away from
the coupling portion 3 and in the direction which the forward facing
surface 42 is facing. The top surface of the first turning insert 7 is
facing the viewer in Fig. 5. A machined surface is formed by the first
nose cutting edge 5, in other words the first nose cutting edge 5 is a
surface generating cutting edge. The first turning insert 7 is ar-
ranged such that the first forward cutting edge 12 forms an acute
first entering angle a of 3 - 45°. The first rearward cutting edge 14
forms an obtuse first back clearance angle y of 93° - 135°. The
second turning insert 8 is spaced apart from the metal work piece 2.
When moving the turning tool 1 in the first direction 17, the second
nose cutting edge 6 is ahead of the first nose cutting edge 5. As
seen in Fig. 5, the turning tool 1 is arranged such that the metal
work piece 2, which is cylindrical, is arranged between the first turn-
ing insert 7 and the second turning insert 8, wherein the rotational
axis A1 which is a longitudinal axis A1 of the metal work piece (2) is
between said turning inserts 7, 8.

Fig. 6 shows a step after the step shown in Fig. 5. The turning tool
1 is moved in a direction 19 such that the first nose cutting edge 5
is moved away from the metal work piece 2 and such that the sec-
ond nose cutting edge 6 is moved towards the metal work piece 2.
The turning tool 1 is moved in a direction 19 which is perpendicular
to the coupling axis A2 and perpendicular to the rotational axis A1.
Said movement is a linear movement.

Fig. 7 shows a step which is after the step shown in Fig. 6. The
turning tool 18 is moved in a second direction 18. The second direc-
tion 18 is in the opposite direction to the first direction 17. The sec-
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ond forward cutting edge 13 forms an acute second entering angle
B of 3° - 45°. The second rearward cutting edge 15 forms an obtuse
second back clearance angle 0 of 93° - 135°. The first turning insert
7 is spaced apart from the metal work piece 2. The first nose cutting
edge 5 is ahead of the second nose cutting edge 6 in the second
direction 18. At least a portion of the surface machined by the first
turning insert 7 in the first step, showed in Fig. 5, is machined by
the second turning insert 8.

Fig. 8 show an example of a first step of a turning method for a
CNC-lathe (not shown). A metal work piece 2 is rotating in one di-
rection 50 around a rotational axis A1 thereof. The coupling portion
3 of the turning tool 1 is connected to the CNC-lathe (not shown),
more specifically the coupling portion is connected to a machine in-
terface. The coupling axis A2 is perpendicular to the rotational axis
A1. The turning tool 1 is moved in a first direction 17 such that the
first nose cutting edge 5 is in cut and such that the first forward cut-
ting edge forms an acute entering angle. The first rearward cutting
edge 14 forms an obtuse back clearance angle. The second and
third turning inserts 8, 9 are spaced apart from the metal work piece
2. The second nose cutting edge is ahead of the first nose cutting
edge 5 in the first direction 17. The first direction is parallel to the
rotational axis A1.

The metal work piece can have a different shape compared to what
has been described above. The metal work piece may be in the
form of a bar, a hollow bar or any other shape which has a rotation-
al symmetry or substantially has a rotationally symmetry around a
rotational axis thereof. The shape which can be machined can be of
different configurations than what have been described above. For
example, the shape can have not only one but two side walls, i.e.
surfaces which is in a plane perpendicular to the rotational axis. In
other words, the turning tool can be used to machine an external
groove.

Fig. 8 is a schematic figure of moving a turning tool in a first direc-
tion 17 where the first cutting element 7 is in cut. The first direction
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17 is a feed direction. The first forward cutting edge forms a first
entering angle a which is 5 — 45°, and the first rearward cutting
edge forms an obtuse back clearance angle y of at least 91°. The
second cutting element 8 is spaced apart from the metal work piece
2. A machined surface 25 is formed by the first cutting element 7.
More specifically, the surface 25 is formed by the first nose cutting
edge 5.

Fig. 9 is a further schematic figure of moving a turning tool in a
second direction 18 where the second cutting element 8 is in cut.
The second forward cutting edge is in cut at a second entering an-
gle B which is 5 — 45°, and the second rearward cutting edge forms
an obtuse back clearance angle 0. The second bottom surface is
facing the viewer.

Fig. 8 show a first machining step, which can be followed by a step
showed in Fig. 9. In Fig. 9, the second cutting element 8 is on the
opposite side of the rotational axis A1 as the first cutting element 7
in Fig. 8, and the first top surface is facing the opposite direction as
the second top surface.

The metal work piece 2 in Figs. 8 — 9 is clamped by clamping
means 60 at one end. Said clamping means 60 are connected to
and driven by a rotating or rotatable spindle (not shown), which are
part of a CNC-lathe (not shown). Said clamping means may be in
the form of e.g. a collet chuck, a 3-jaw chuck or a face driver. A dis-
tance from the clamping means 60 to the second nose cutting edge
6 is shorter than a distance from the clamping means 60 to the first
cutting edge 5, where said distances are measured along lines par-
allel to the rotational axis A1. In Figs. 24 — 26, the first direction 17
is away from the clamping means 60, and the second direction 18 is
towards the clamping means. Alternatively (not shown), the first di-
rection 17 is towards the clamping means 60, and the second direc-
tion 18 is away from the clamping means. The first and second di-
rections 17, 18 are thus in opposite directions along the rotational
axis A1. Opposite directions can thus be understood as towards or
away from the clamping means or towards or away from one longi-
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tudinal end of the metal work piece. The first and second directions
are thus not necessarily linear and parallel to the rotational axis.

Fig. 9 show how the second direction 18 is in a direction away from
a corner of the metal work piece 2. In other words, the second di-
rection 18 is in a direction away from a surface which is in a plane
perpendicular to the rotational axis A1. Said corner, or a shoulder,
is the intersection between a surface concentric with the rotational
axis, and a second surface perpendicular to the rotational axis. Said
corner is a 90° corner. Said corner is preferably completely formed
by the second cutting element, where the turning tool is moved to-
wards the rotational axis A1, immediately prior to moving the turn-
ing tool in the second direction 18.

Fig. 10 is a schematic figure showing a first cutting element 7 in the
form of a first turning insert 7, a second cutting element 8 in the
form of a second turning insert 8 and a rotating metal work piece in
a cross section. The first and second turning inserts 7, 8 are ar-
ranged according to the above described embodiment. The first
turning insert 7 comprises a first top surface 20 and a first bottom
surface 22, both are horizontal or substantially horizontal. The sec-
ond cutting insert 8 comprises second top surface 21 and a second
bottom surface 23, both are horizontal or substantially horizontal. A
first mid plane P1 is mid-way or substantially mid-way between the
first top surface 20 and the first bottom surface 22. The first mid-
plane P1 is parallel to or substantially parallel to the first bottom
surface 22. The second mid plane P2 is arranged in a correspond-
ing manner. The first and second mid planes P1, P2 are arranged in
parallel planes. The metal work piece 2 rotates in one direction 50
around a rotational axis A1 thereof. The first and second turning in-
serts 7, 8 are located on opposite sides of the rotational axis A1.
The first top surface 20 is facing upwards in the figure, and the
second top surface 21 is facing downwards in the figure. When the
first turning insert 7 is in cut, the second turning insert 8 is spaced
apart from the metal work piece 2.
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The first and second turning inserts 7, 8 are preferably made from a
wear resistant material, preferably cemented carbide. The first and
second top surfaces 20, 21 preferably comprises chip forming
means or chip breaking means (not shown). Preferably, a distance
from at least a portion of said chip forming means or chip breaking
means to the mid-plane of the respective turning insert is greater
than a distance from the cutting edge bordering to the top surface
to said mid-plane. In other words, the top surfaces 20, 21 of the first
and second turning inserts comprises at least one protrusion, which
in a side view is higher than or above the cutting edge. In such a
way, the turning inserts are more suitable for turning.

The first and second turning inserts 7, 8 are preferably designed
such that the first forward cutting edge 12 is sloping downwards,
i.e. towards the first bottom surface 22, at increasing distance from
the first nose cutting edge 5. The second forward cutting edge 13 is
preferably arranged in a corresponding manner. In such a way, the
chip control is further improved.

The forward and rearward cutting edges are forward and rearward
in the respective feed directions, not necessarily forward or rear-
ward in relation to forward or rearward directions of the turning tool
itself.
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Claims

1.A turning tool (1) comprising a coupling portion (3),

wherein the coupling portion (3) extends along a coupling axis (A2),
the coupling axis (A2) defines a longitudinal axis of the turning tool
(1),

wherein the turning tool (1) comprises a first cutting element (7) and
a second cutting element (8),

wherein the first cutting element (7) comprises a first cutting edge
(9);

wherein the second cutting element (8) comprises a second nose
cutting edge (6) which separates and connects a second forward
cutting edge (13) and a second rearward cutting edge (15);

wherein the first cutting element (7) comprises a first top surface
(20),

wherein the second cutting element (8) comprises a second top sur-
face (21)

characterized in that

the first and second cutting elements (7, 8) intersect an imaginary
circle or cylinder (C1) having a center axis (A3) thereof parallel to
or coinciding with the coupling axis (A2),

wherein the first cutting element (7) is inclined in relation to the
second cutting element (8) by an inclination angle (w),

wherein said inclination angle (w) is measured around the center
axis (A3) of the imaginary circle (C1),

wherein the first top surface (20) is facing in a direction which is
perpendicular to or substantially perpendicular to the coupling axis
(A2).

2. The turning tool (1) according to claim 1,

wherein the first cutting element (7) comprises a first forward cut-
ting edge (12) and a first rearward cutting edge (14);

wherein the first cutting edge (5) is a first nose cutting edge (5);
wherein the first nose cutting edge (5) separates and connects a
first forward cutting edge (12) and a first rearward cutting edge (14).

3. The turning tool (1) according to claim 2,
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wherein measured along the coupling axis (A2), the second nose
cutting edge (6) is forward of the first cutting edge (5).

4. The turning tool (1) according to claim 2 or 3,

wherein a first nose angle defined as an angle between the first
forward cutting edge (12) and the first rearward cutting edge (14) is
acute.

5. The turning tool (1) according to any of the preceding claims,
wherein the turning tool (1) comprises a forward facing surface (42),
wherein at least two elements (30, 31) protrude in the forward direc-
tion from the forward facing surface (42),

wherein a first of said protruding elements (30) comprises the first
cutting element (7),

wherein a second of said protruding elements (31) comprises the
second cutting element (8).

6. The turning tool (1) according to claim 5,
wherein the at least two forwardly protruding elements (30, 31) are
spaced apart from the coupling axis (A2).

7. The turning tool (1) according to any of the preceding claims,
wherein a second nose angle defined as an angle between the sec-
ond forward cutting edge (13) and the second rearward cutting edge
(15) is acute.

8. The turning tool (1) according to any of the preceding claims,
wherein the first cutting element (7) is in the form of a first turning
insert (7),

wherein the second cutting element (8) is in the form of a second
turning insert (8),

wherein the first turning insert (7) comprises the first top surface
(20) and an opposite first bottom surface (22),

wherein the second turning insert (8) comprises the second top sur-
face (21) and an opposite second bottom surface (23),

wherein the first top surface (20) comprises the first rake surface,
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wherein the second top surface (21) comprises the second rake
surface.

9. The turning tool (1) according to any of the preceding claims,
wherein the first cutting element (7) is arranged such that when
moving the turning tool (1) in a first direction (17) parallel to the
coupling axis (A2) the first forward cutting edge (12) forms a first
entering angle (a) of 3 - 45°,

wherein the second cutting element (8) is arranged such that when
moving the turning tool (1) in a second direction (18), opposite to
the first direction (17), the second forward cutting edge (13) forms
an second entering angle (B) of 3° - 45°,

10. The turning tool (1) according to any of the preceding claims,
wherein the first cutting element (7) is arranged such that when
turning in the first direction (17) the first rearward cutting edge (14)
forms a first back clearance angle (y) of 93° - 135°.

11. The turning tool (1) according to any of the preceding claims,
wherein the second cutting element (8) is arranged such that when
turning in the second direction (18), the second rearward cutting
edge (15) forms a second back clearance angle (0) of 93° - 135°.

12. The turning tool (1) according to any of the preceding claims,

wherein the first cutting element (7) and the second cutting element
(8) are arranged such that when turning in the first direction (17),
the second nose cutting edge (6) is ahead of the first cutting edge

(5).

13. The turning tool (1) according to any of the preceding claims,
wherein the first cutting element (7) and the second cutting element
(8) are arranged such that the first cutting element (7) and the sec-
ond cutting element (8) can be used for turning a metal work piece
(2) rotatable in one direction around a rotational axis (A1) thereof,
wherein said rotational axis (A1) is arranged perpendicular to and
intersecting the coupling axis (A2).
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14. The turning tool (1) according to any of the preceding claims,
wherein the turning tool (1) is arranged such that a cylindrical metal
work piece (2) can be arranged between the first cutting element (7)
and the second cutting element (8), wherein a longitudinal axis (A1)
of the metal work piece (2) is between said cutting elements (7, 8).

15. The turning tool (1) according to any of the preceding claims,
wherein the coupling portion (3) is square or rectangular in a cross
section or comprises a conical or substantially conical portion.

16. A turning method for a CNC-lathe, comprising the steps of:
providing a metal work piece (2),

providing a turning tool (1) according to any of the preceding
claims,

rotating the metal work piece (2) in one direction (30) around a rota-
tional axis (A1) thereof;

moving the turning tool (1) in a first direction (17) such that the first
cutting edge (5) is in cut,

moving the turning tool (1) in a direction (19) such that the first cut-
ting edge (5) is moved away from the metal work piece (2) and such
that the second nose cutting edge (6) is moved towards the metal
work piece (2),

moving the turning tool (1) in a second direction (18) such that the
second forward cutting edge (13) is in cut at a second entering an-
gle (B) which is 5 — 45°,

wherein the second direction (18) is in the opposite direction or
substantially opposite direction to the first direction (17).

17. A computer program having instructions which when executed
by a CNC-lathe causes the CNC-lathe to perform the steps accord-
ing to claim 16.
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