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Fig. 1

(57) Abstract: A face grooving tool body (51), comprising a blade portion (52) comprising a top surface (53), an opposite bottom
surface (54), a first side surface (55) and an opposite second side surface (56), a front end (57) and an opposite rear end (58), a lon-
gitudinal axis (A1) of the blade portion (52) coinciding with a primary cutting feed direction (F1) of the blade portion (52), an upper
blade portion (61) associated with the top surface (53) and a lower blade portion (62) associated with the bottom surface (54),
wherein the upper and lower blade portions (61, 62) are separated by a slit (59). The second side surface (56) of the lower blade por -
tion (62) is curved around a second side surface axis of curvature (A4) parallel to the longitudinal axis (A1), wherein a key hole (66)
is formed in the blade portion (52). The slit (59) comprises a slit portion (68). A distance (71) from the bottom surface (54) to the slit
portion rear end (70) is greater than a distance (72) from the bottom surface (54) to the rear slit end (60). The slit portion (68) has the
shape of a concave function in a side view.
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A face grooving tool body for metal cutting
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 face
grooving tool bodies, in which a grooving insert is mountable, for
use in metal cutting in machines such as computer numerical
control, i.e. CNC, machines.

BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention refers to a face grooving tool body according
to the preamble of claim 1. In other words, the present invention
refers to a face grooving tool body, comprising a blade portion
comprising a top surface, an opposite bottom surface, a first side
surface and an opposite second side surface, a front end and an
opposite rear end. A longitudinal axis of the blade portion is
coinciding with a primary cutting feed direction of the blade portion.
The blade portion further comprising an upper blade portion
associated with the top surface and a lower blade portion
associated with the bottom surface, wherein the upper and lower
blade portions are separated by a slit extending from the front end
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to a rear slit end, the slit intersecting the first and second side
surfaces, the slit comprising an insert seat for a grooving insert,

the insert seat opening in the front end. The insert seat comprising
an upper clamping surface formed in the upper blade portion, an
opposite lower support surface formed in the lower blade portion,
and a rear support surface formed in the lower blade portion. The
lower support surface extends a greater distance from the rear end
than the distance the upper clamping surface extends from the rear
end. The second side surface of the lower blade portion is curved
around a second side surface axis of curvature extending parallel to
the longitudinal axis. A key hole is formed in the blade portion.

Such face grooving tool body is known from EP1072344B1, Fig. 4.

A face grooving tool body can be used to produce, by metal cutting,
a circular groove in a rotating metal work piece. The circular groove
produced has a center which coincides with a rotational axis of the
metal work piece. A primary cutting feed direction of the face
grooving tool body is parallel to the rotational axis of the metal work
piece. The face grooving tool body comprises an insert seat, in
which a grooving insert can be mounted. For narrow and deep
circular grooves, it is advantageous with a clamping mechanism of
the grooving insert which works according to the principle that the
insert seat can be opened by a movement, such as a rotation, of a
key, which forces an upper and lower clamping jaw away from each
other. When the key is not present, the insert is clamped by the
upper and lower clamping jaws. The upper clamping jaw is
therefore elastically deformable, or resiliently moveable, and is
pivotable. Such a face grooving tool body has a distance between
the upper and lower clamping jaws in an un-deformed state, i.e. no
insert in the seat and no force applied by a key, which is smaller
than the distance between upper and lower clamping surfaces of
the grooving insert to be mounted in the insert seat. Such a
clamping mechanism, also known as spring clamping, has the
advantage that the efficiency of the clamping is at least partly
irrespective of the depth and width of the groove, which can be
machined or produced by the face grooving tool body. Such a
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clamping mechanism is effective only as long as the upper clamping
jaw is not plastically deformed, because if the upper clamping jaw is
plastically deformed, the clamping force is reduced.

In contrast, a so called screw clamping can efficiently be used only
for relatively short grooves. This is because the distance from the
screw to the active cutting edge is limiting the maximum grooving
depth, and a longer grooving depth reduces the clamping efficiency.
In a screw clamping mechanism, the distance between the upper
and lower clamping jaws in an un-deformed state, i.e. no insert in
the seat and no force applied by a screw, is larger than the distance
between upper and lower clamping surfaces of the grooving insert
to be mounted in the insert seat. In a screw clamping type face
grooving tool body, by tightening of a screw a top clamping jaw is
pressed towards a top surface of a grooving insert mounted in the
seat.

A face grooving tool body for turning can structurally be defined as
comprising blade portion, where at least a lower blade portion is
curved around an axis parallel to a primary cutting feed direction.
Preferably, the side surfaces of the blade portion are curved around
an axis or axes parallel to the primary cutting feed direction. A
distance between first and second side surfaces is smaller than a
width of a cutting edge of a grooving insert receivable in the insert
seat.

Since a screw clamping provides for a range of possible torque
calues when tightening of a clamping screw, there is a risk of
altering the curvature or shape of the side surfaces of a blade
portion, especially the lower blade portion, if over-tightening the
screw. This can result in deforming of the blade portion of the face
grooving tool body, which can lead to incorrect diameter of the
circular groove to be formed, since the curvature of the blade
portion needs to correspond to the diameter of the circular groove
to be formed.

The face grooving tool body known from EP1072344B1, Fig. 4,
comprises a curved holder blade. For opening an insert seat, a key
slot and a key recess is provided for simultaneous co-operation with
a key. A turning of the key cause the opening of the insert seat,
such that a grooving insert can be positioned. A resilient force
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cause the height of an insert-receiving slot to decrease when the
key is removed is returned to an at-rest position. During clamping,
i.e. when the insert is mounted in the insert seat, the insert is
clamped at a constant or predetermined force, provided that the
deformation of the upper clamping jaw is elastic, and provided that
grooving inserts positioned in the insert seat have a constant or
predetermined height, more precisely distance between upper
clamping and lower support surface.

SUMMARY OF THE INVENTION

The inventor has found that the spring clamp face grooving tool
body disclosed in EP1072344B1, Fig. 4, can be further improved
with respect to the service life. A primary object of the present
invention is to provide a face grooving tool body having an
improved service life.

This object is achieved by the face grooving tool body as initially
defined, characterized in that the slit comprises a slit portion,

wherein the slit portion extends between a slit portion front end and
a slit portion rear end, wherein the slit portion is located between
the rear slit end and the insert seat, wherein a distance from the
bottom surface to the rear slit end is greater than a distance from
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the bottom surface to the slit portion front end where the distances
are measured in planes perpendicular to the longitudinal axis, and
wherein the slit portion or a major portion of the slit portion has the
shape of a concave function in a side view.

By such a face grooving tool body comprising a slit portion, the risk
of exceeding the yield stress of the blade portion through plastically
bending the upper blade portion, more specifically a portion
between the rear end of the slit and the top surface, is reduced.
Thereby the service life of the blade portion is increased.

By such a face grooving tool body, the risk of elastically or
plastically deforming the lower blade portion during machining is
reduced, thereby reducing the risk of the machined circular groove
having an incorrect, or too great, diameter.

By such a face grooving tool body, the force necessary in order to
open the insert seat is reduced.

By designing the blade portion such that a distance from the bottom
surface to the slit portion rear end is greater than a distance from
the bottom surface to the slit portion front end, the risk of plastically
deforming the lower blade portion is reduced; thereby the service
life of the blade portion is increased. Further, by increasing the
volume of material of the lower blade portion, the mechanical
strength of the lower blade portion is increased; thereby the risk of
bending of the lower blade portion during cutting is reduced.

The face grooving tool body may be in the form of a shank tool, i.e.
a tool having a square shaped or rectangular shaped cross section
of a rear end thereof. The rear end of the face grooving tool can be
coupled, directly or indirectly, to a CNC-lathe.

The face grooving tool body has a primary cutting feed direction,
which is a direction parallel to a rotational axis of a metal work
piece in which a circular groove is to be formed.

The blade portion comprises a top surface and an opposite bottom
surface, a first side surface and an opposite second side surface.
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The areas of the first and second side surfaces are preferably
greater than the areas of the top and bottom surfaces. The areas of
the first and second side surfaces are preferably substantially
equal, i.e. the difference in area size is preferably less than 20 %.
The bottom and/or the top surface may be in the form of a rounded
surface or in the form of an edge which borders to the first and
second side surfaces.

The blade portion comprises a front end and an opposite rear end.
The front end is ahead of the rear end in the primary cutting feed
direction. The distance between the front end and the rear end,
along or parallel to the longitudinal axis, defines a maximum
grooving depth for the blade portion. The blade portion is a single
piece body, e.g. formed from one piece of steel.

A longitudinal axis of the blade portion intersects the blade portion,
preferably both the upper and lower blade portions, and coincides
with a primary cutting feed direction of the blade portion, which is a
direction parallel to a rotational axis of a metal work piece in which
a circular groove is to be formed.

"Front” or “forward” directions or positions, as well as the
expression "ahead of”, referring to features of the blade portion,
refers to the primary cutting feed direction. Expressions such
as’rear” and’rearward” consequently refers to the opposite
direction.

An upper blade portion is associated with the top surface. In other
words, the upper blade portion comprises at least a part of the
upper surface. A lower blade portion is associated with the bottom
surface. In other words, the lower blade portion comprises at least a
part of the bottom surface.

"Upper” and "top”, and similar words such as "higher”, refers to the
side or direction of a rake face for an active cutting edge of a
grooving insert mounted in the insert seat. "Bottom” or “lower”
consequently refers to the side or direction of the bottom support
surface of said grooving insert. In other words, a rake face for an
active cutting edge of a grooving insert mounted in the insert seat is
higher than the bottom support surface of said insert.

The upper and lower blade portions are separated by a slit, or a
slot, extending from, and opening in, the front end to a rear slit end.
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The slit runs uninterrupted from the insert seat to the rear slit end.
The upper and lower blade portions are thus separated from the
rear slit portion to the front end, and are permanently connected
rearward of the rear slit end. In other words, the upper and lower
blade portions are formed as a singular body, preferably from a
single piece of metal.

The slit intersects, or opens in, the first and second side surfaces.
The slit comprising an insert seat, or recess, for a grooving insert,
which insert seat opening in the front end. A grooving insert can
thus be placed in the insert seat from the front.

The insert seat comprising an upper clamping surface formed in the
upper blade portion, to be in contact with a top support surface of a
grooving insert. A top surface of the grooving insert comprises the
top support surface and a rake face.

The insert seat comprises a lower support surface, opposite or
facing the upper clamping surface. The lower support surface is
formed in the lower blade portion. The lower support surface is to
be in contact with a bottom support surface of the grooving insert
placed in the insert seat.

Preferably the area of the lower support surface is greater than the
area of the upper clamping surface. Preferably the lower support
surface extends a greater distance in the primary cutting feed
direction the upper clamping surface.

An extension of the lower support surface and the longitudinal axis
preferably converge in a front or forward direction, and diverge in
an opposite rear or rearward direction, where primary cutting feed
direction is in the front direction. In other words, the lower support
surface is preferably in an opposite direction to the primary cutting
feed direction sloping or tilting towards the bottom surface.

The upper blade portion comprises the upper clamping surface. The
lower blade portion comprises the lower support surface. The upper
clamping surface and the lower support surface are preferably
parallel or substantially parallel.

A rear support surface, acting as a rear stop for the grooving insert,
is formed in the lower blade portion.

Preferably a distance from the front end to the rear slit end is at
least two times greater than a distance from the front end to the
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rear support surface, where the distances are measured parallel to
the longitudinal axis.

The upper clamping surface and the rear support surface preferably
form an obtuse angle relative to each other, preferably in the range
of 95-130°. The lower support surface and the rear support surface
preferably form an acute angle relative to each other, preferably in
the range of 50-85°.

The lower blade portion and the lower support surface extends a
greater distance from the rear end of the blade portion, than the
distance the upper blade portion and the upper clamping surface
extends from the rear end of the blade portion. In other words, the
lower support surface, or at least a portion of the lower support
surface, is ahead of, or extends further than the upper clamping
surface, in the primary cutting feed direction.

The second side surface of the lower blade portion, i.e. one of the
side surfaces of the blade portion extending between the lower
support surface and the bottom surface, is curved around a second
side surface axis of curvature A4 parallel to the longitudinal axis A1.
Curved in this context means that the second side surface of the
lower blade portion has a constant or substantially constant radius
of curvature in a front view. Preferably, the first and second side
surfaces are curved around an axis or axes parallel to the
longitudinal axis A1. Preferably a radius or radii of curvature is less
than or equal to 500 mm. preferably a radius or radii of curvature is
at least 20 mm.

Preferably the width, or thickness, i.e. the distance between the first
and second side surfaces, of the lower blade portion is constant or
substantially constant along axes parallel to the longitudinal axis,
from the front and at least a distance towards the rear end.

A key hole, or an opening for a key, in the form of a laterally
extending through hole is formed in the blade portion, in which a
key can be inserted in order to open the insert seat. The key hole
extends between the first and second side surfaces.

The key hole is preferably shaped such that a key having a non-
circular cross section can be inserted into the key hole, whereby a
rotation of the key causes the upper blade portion to pivot around
the rear slit end such that the distance between the upper clamping
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surface and the lower support surface increases. In this open state,
a grooving insert may be removed from the insert seat. The key is
rotatable around an axis perpendicular to the primary cutting feed
direction and perpendicular to the longitudinal axis. Alternatively,
the blade portion may comprise a pair of key holes, which may be
circular or non-circular in shape, and which pair of key holes may
be formed in the upper and lower blade portions.

The slit preferably comprises a connecting portion, located between
the slit portion and the insert seat, and preferably intersecting the
insert seat between the rear support surface and the upper
clamping surface.

The slit comprises a slit portion extending between a slit portion
front end and a slit portion rear end, which slit portion rear end
preferably is adjacent to the rear slit end.

The slit portion is located, or positioned, between the rear slit end
and the insert seat.

A slit gap, or the shortest distance, or space, between the upper
and lower blade portions defined by the slit, varies along the slit. A
slit gap at the insert seat, more specifically a distance between the
upper clamping surface and the lower support surface, is greater
than a slit gap at the slit portion. The slit gap at the slit portion is
preferably constant or substantially constant.

A distance from the bottom surface to the slit portion rear end is
greater than a distance from the bottom surface to the slit portion
front end, measured in planes perpendicular to the longitudinal axis.
Formulated differently, the distance between the slit portion rear
end the part of the bottom surface closest to the slit portion rear
end is greater than the distance between the slit portion front end
and the part of the bottom surface closest to the slit portion front
end. Thus, the slit portion is rising towards the rear end and away
from the front end in a side view where the top surface is upwards
and the bottom surface is downwards.

Preferably, the distance from the bottom surface to the slit portion
rear end is at least 5 % greater but not more than 80% greater than
the distance from the bottom surface to the slit portion front end.
The slit portion 68 or a major portion, i.e. at least 50% of the length,
of the slit portion, has the shape of a concave function in a side
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view., where the top surface is upwards and the bottom surface is
downwards and the longitudinal axis A1 is horizontal. The slit
portion or a major portion of the slit portion thus in a side view has
the shape of a concave function. More precisely, in a side view the
upper and lower boundary lines of the slit portion, formed by the
upper and lower blade portion respectively, has the shape of a
concave function. In other words, the lower blade portion adjacent
to the slit portion is convex, and the upper blade portion adjacent to
the slit portion is concave.

More precisely, the slit portion or a major portion of the slit portion
is curved or substantially curved around an axis, or axes, which
axis or axes intersect the lower blade portion, which axis or axes
are substantially perpendicular to the longitudinal axis. In other
words, one or more centers of curvature of the slit portion or a
major portion of the slit portion intersect the lower blade portion.

In order to reduce the force necessary to open the insert seat, the
slit portion preferably has a length, i.e. a distance between the slit
portion rear end and the slit portion front end, which is greater than
the length of the lower support surface.

According to one embodiment of the invention the slit comprises the
key hole, wherein the slit portion is located between the rear slit
end and the key hole, wherein a slit gap intersecting a center of the
key hole is greater than a slit gap at the slit portion.

By such a face grooving tool body, the lower blade portion as well
as the upper blade portion can have a higher mechanical strength,
because no hole or recess for a key needs to be formed in the lower
and upper blade portions in order to open the insert seat.

By such a face grooving tool body, subsequent openings of the
insert seat can be made with less variation. In other words, the
upper clamping surface will move a substantially predetermined
distance during opening regardless of the torque used by the holder
of the key.
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The key hole is arranged such that a non-circular key section of a
key is insertable in the key hole, and such that a rotation of the non-
circular key section a predetermined angle, e.g. 90°, around an axis
perpendicular to the longitudinal axis A1, causes the upper blade
portion to pivot around the rear slot end such that the distance
between the upper clamping surface and the lower support surface
increases.

Preferably the key hole is shaped such as opening of the insert seat
is achievable by opposite rotations of the key. In other words,
preferably the insert seat can be open by both clock-wise and
counter clock-wise rotation of the key. The key is rotatable around
an axis perpendicular to the primary cutting feed direction and
perpendicular to the longitudinal axis.

Preferably the key hole comprises a first and a second concave
surface, formed in the upper blade portion, and connected by a first
flat surface, wherein the key hole further comprises a third and a
fourth concave surface formed in the lower blade portion and
connected by a second flat surface.

The key hole preferably comprises substantially opposite openings
towards the insert seat and towards the slit portion, respectively. In
other words, the key hole is part of the slit. The slit comprises the
key hole.

The slit preferably comprises a connecting portion, connecting the
key hole and the insert seat, and preferably intersects the insert
seat between the rear support surface and the upper clamping
surface.

The slit comprises a slit portion extending between a slit portion
front end and a slit portion rear end, which slit portion rear end
preferably is adjacent to the rear slit end.

The slit portion is located, or is positioned, between the rear slit end
and the key hole. In other words, the slit portion connects the rear
slit end and the key hole.

A slit gap, or the shortest distance, or space, between the upper
and lower blade portions defined by the slit, varies along the slit. A
slit gap at the key hole, more specifically at the center of the key
hole, or intersecting a center of the key hole, is greater than a slit
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gap at the slit portion. In other words, a greatest slip gap at the key
hole is greater than a greatest slit gap at the slit portion. The slit
gap at the slit portion is preferably constant or substantially
constant.

A second connecting portion, preferably convex in side view, is
preferably located between and connecting the key hole and the slit
portion.

The length of the slit portion, defined as a distance between the slit
portion front end and the slit portion rear end, is greater than the
length of the key hole.

According to one embodiment of the invention, a width of the lower
blade portion, measured as the distance between the first and
second side surfaces of the lower blade portion, is decreasing from
the lower support surface towards the bottom surface of the lower
blade portion.

By such a face grooving tool body, the diameter range of circular
grooves which can be machined is increased.

A width, or thickness, of the lower blade portion, measured as the
perpendicular distance between the first and second side surfaces
of the lower blade portion, is gradually decreasing from the lower
support surface towards the bottom surface of the lower blade
portion. For example, the first and second side surface may be
curved around different axes both parallel to the longitudinal axis. In
other words, the lower blade portion is tapered towards the bottom
surface.

According to one embodiment of the invention, the first side surface
is curved around a first side surface axis of curvature, wherein the
first side surface axis of curvature is parallel to the longitudinal axis,
wherein second side surface is curved around the second side
surface axis of curvature, wherein the first side surface is facing the
first and second side surface axes of curvature and, wherein a
distance from the first side surface to the first side surface axis of
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curvature is greater than a distance from the first side surface to the
second side surface axis of curvature.

By such a face grooving tool body, a predetermined diameter range
of circular grooves can be machined while a high mechanical
strength of the blade portion can be achieved.

According to one embodiment of the invention, a lower support
surface central axis forms an angle 1-45° relative to the longitudinal
axis in a side view such that the lower support surface central axis
and the longitudinal axis in a side view converge forward of the
front end.

By such a face grooving tool body, less clamping force is necessary
in order to clamp a grooving insert in the insert seat.

By such a face grooving tool body, the risk of chip jamming, i.e.
chips not removed from the machined groove, is reduced. If the
insert is positioned horizontal in a side view, the upper blade
portion needs to be closer to the active cutting edge in order to give
sufficient clamping force, resulting in reduced space for chips. On
the other hand, if the lower support surface central axis forms an
angle 1-45° relative to the longitudinal axis in a side view, the upper
blade portion can be relatively lower and/or rearward, resulting in
increased space for chips.

The lower support surface central axis is an axis along which a
central structure, preferably a ridge or a groove, of the lower
support surface extends. The central structure of the lower support
surface preferably separates two major support surfaces located in
different planes. In a side view, where the longitudinal axis is
horizontal, the Ilower support surface central axis and the
longitudinal axis converge, or intersect, forward of the front end.
Since the lower support surface central axis in a top view preferably
forms an angle 0.5 - 5.0° relative to the longitudinal axis, the lower
support surface central axis and the longitudinal axis do not
converge in a singular point. However, said axes still converge in
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the sense that a shortest distance between extensions of said axes
is located forward of the front end, i.e. in the primary cutting feed
direction.

In other words, the lower support surface is not parallel to the
longitudinal axis. Rather, the lower support surface is sloping
downwards in the rear or rearward direction, i.e. in the direction
opposite the primary cutting feed direction. In other words, a rear
surface of a grooving insert in the seat is relatively lower, i.e. closer
to the bottom surface or further away from the top surface or further
away from the longitudinal axis, than a front surface of the grooving
insert.

Thus, preferably a distance from a rear end of the lower support
surface to the bottom surface of the blade portion is smaller than a
distance from a front end of the lower support surface to the bottom
surface of the blade portion.

Preferably, an upper support surface central axis is parallel to or
substantially parallel to the lower support central axis. By such a
face grooving tool body, chip evacuation is improved because there
is more space for chips.

According to one embodiment of the invention, a distance from a
rear central end of the lower support surface to the first side surface
is shorter than a distance from a corresponding front central end of
the lower support surface to the first side surface, where said
distances are measured in planes perpendicular to the longitudinal
axis.

By such a face grooving tool body, the lower support surface can be
arranged in a manner which is not parallel to the longitudinal axis,
while allowing the bottom support surface to arranged in a more
uniform manner. More specifically, a central structure of the lower
support surface, such as a central ridge or a central groove, can be
formed such that the central structure is arranged between and at
substantially equal distances from both the first and second side
surfaces, respectively.
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Thus, especially in combination when a lower support surface
central axis forms an angle 1-45° relative to the longitudinal axis in
a side view such that the lower support surface central axis and the
longitudinal axis in a side view converge forward of the front end,
the central structure can be arranged between and at substantially
equal distances from both the first and second side surfaces,
respectively. This give the advantage that the stability of the
location of a grooving insert mounted in the insert seat is improved.

In other words, a distance from the a rear central end structure of
the lower support surface to the first side surface is shorter than a
distance from a corresponding front central end structure of the
lower support surface to the first side surface. The rear and front
central ends of the Ilower support surface thus comprise
corresponding structures or corresponding structural elements,
such as a top of a ridge or a bottom of a groove, which preferably
extends along, i.e. from the rear to the front, the lower support
surface. Central in this context has the meaning of a position
between the first and second side surfaces.

In other words, a central structure of the lower support surface has
an extension which is not parallel to the longitudinal axis. Rather,
the central structure in a top view forms an angle, preferably 0.5 -
5.0°, relative to the longitudinal axis. Formulated differently, a lower
support surface central axis, along which a central structure of the
lower support surface extends, forms an angle, preferably 0.5 -
5.0°, relative to the longitudinal axis in a top view.

Preferably, the upper clamping surface is constructed in a
corresponding manner, i.e. such that a distance from a rear central
end of the upper clamping surface to the first side surface is shorter
than a distance from a corresponding front central end of the upper
clamping surface to the first side surface. In other words, an upper
clamping surface central axis, along which a central structure of the
upper clamping surface extends, forms an angle relative to the
longitudinal axis in a top view, wherein the angle is equally great as
the angle which the lower support surface central axis forms
relative to the longitudinal axis in a top view.
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According to one embodiment of the invention, the slit portion has a
constant or substantially constant slit gap.

By such a face grooving tool body, the slit portion can be
manufactured in a cost-efficient way, such as using a solid end mill
having a constant diameter, or by means of electrical discharge
machining, or any other suitable metal removal method.

The slit gap, or the distance between the upper and lower blade
portions, for the slit portion is preferably 0.1-2.0 mm, even more
preferably 0.2-1.0 mm, and even more preferably 0.3-0.5 mm.
Substantially constant in this context means that the smallest slip
gap at the slip portion is at least 80% of the largest slip gap at the
slip portion.

Preferably, the rear slit end has a greater slit gap than the gap at
the slit portion.

According to one embodiment of the invention, first and second side
surfaces of the lower blade portion are formed as continuous
surfaces which run uninterrupted from the slit to the bottom surface.

By such a face grooving tool body, the service life of the face
grooving tool body can be further increased, because of increased
mechanical strength of the lower blade portion.

The first and second side surfaces of the lower blade portion do not
comprise any through hole. Preferably, also the first and second
side surfaces of the upper blade portion are formed as continuous
surfaces which run uninterrupted from the slit to the top surfaces.

According to one embodiment of the invention, a width of the upper
and lower blade portions along axes parallel to longitudinal axis A1,
is constant or substantially constant from the front end to the key
hole.

Thus, a width, or a distance between the first and second side
surfaces, of the upper and lower blade portions, is constant or
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substantially constant parallel to the primary cutting feed direction,
for a distance, which is at least up to a plane perpendicular to the
longitudinal axis and comprising the key hole, from the front end
and towards the rear end of the blade portion. Preferably, said
distance is constant from the front end to the rear end. Said
distance is a maximum grooving distance, for a face grooving
operation, in other words in an operation where a circular groove is
formed, where the primary grooving direction is parallel to the
rotation axis of the work piece in which the circular groove is
formed.

According to one embodiment of the invention, the blade portion
comprises a fluid channel, wherein the fluid channel comprises a
first fluid channel portion in the lower blade portion having an outlet
opening into the slit, wherein the fluid channel comprises a second
fluid channel portion in the upper blade portion having an inlet
opening into the slit, wherein the second fluid channel portion is a
through hole, wherein the first fluid channel portion and the second
fluid channel portion extend along a common axis.

By such a face grooving tool body, a fluid channel can be arranged
directed towards a cutting zone in a more irrespective of the shape
and extension of the slit portion.

By such a face grooving tool body, chips or other particles which
may be stuck inside the slit can be removed by flushes of coolant.

The outlet of the first fluid channel portion in the lower blade portion
is opposite the inlet of second fluid channel portion in the upper
blade portion, in other words, said outlet and inlet intersects
opposite limiting surfaces of the slit. Preferably, the gap of the slit
portion is less than 1 mm, in order to reduce the leakage of fluid.

According to one embodiment of the invention, a distance from the
bottom surface to a lowest point of the insert seat is smaller than a
distance from the bottom surface to the key hole, where the
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distances are measured in planes perpendicular to the longitudinal
axis.

By such a face grooving tool body, the mechanical strength of the
lower blade portion is further increased, thereby increasing the
service life of the face grooving tool body.

The lowest point of the insert seat in this context is a point of the
insert seat located a greatest distance from the longitudinal axis. A
distance from the bottom surface to a lowest point of the insert seat
is also smaller than a distance from the bottom surface to the
connecting portion, the slit portion and the rear end of the slit,
respectively. In other words, the rear end of the insert seat is the
lowest portion of the slit in a side view.

According to one embodiment of the invention, the face grooving
tool body comprises a clamping portion extending along a
longitudinal center axis which is parallel to or perpendicular to the
longitudinal axis, wherein the clamping portion comprises a top
surface and an opposite bottom surface, wherein a distance from
the bottom surface of the clamping portion to the top surface of the
blade portion is greater than a distance from the bottom surface of
the clamping portion to the top surface of the clamping portion,
where the distances are measured in planes perpendicular to the
longitudinal axis, and wherein the blade portion is permanently
connected to the clamping portion.

The face grooving tool body thus comprises a clamping portion
extending along a longitudinal center axis, preferably in the form of
a square shank, i.e. an elongated body having a square or
rectangular cross section perpendicular to the longitudinal center
axis. The clamping portion s attachable or connectable directly or
indirectly to a machine tool, such as a turning lathe. The face
grooving tool body is preferably a singular body, in other words, the
clamping portion is preferably permanently connected to the rear
end of the blade portion.

A distance from the rear end of the lower support surface to a plane
comprising a bottom surface of the clamping portion is shorter than
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a distance from the front end of the lower support surface to a plane
comprising a bottom surface of the clamping portion. The
longitudinal axis preferably is located in a plane comprising the top
surface of clamping portion.

According to one embodiment of the invention, the distance
between the top and bottom surfaces, measured in planes
perpendicular to the longitudinal axis, is increasing from the front
end towards the rear end up to at least the rear end of the slit
portion.

By such a face grooving tool body, the mechanical strength of the
blade portion is further increased, thereby increasing the service life
of the face grooving tool body.

Thus, the height of the blade portion in a side view, where the
longitudinal axis is horizontal, is increasing from the front end in a
rearward direction, at least up to the rear end of the slit portion.

According to one embodiment of the invention, a face grooving tool
comprises a face grooving tool body and a grooving insert
positioned in the insert seat, the grooving insert comprising a top
support surface in contact with the upper clamping surface, an
opposite bottom support surface in contact with the lower support
surface, and a rear support surface in contact with the insert seat
rear support surface, a first side surface and an opposite second
side surface,

a cutting edge extending continuously or substantially continuously
between a first end point and a second end point,

wherein the cutting edge is arranged symmetrically or substantially
symmetrically relative to a first plane, wherein the first plane
intersects a mid-point of the cutting edge and intersects the rear
surface, wherein at least 50% of the cutting edge is located in a
reference plane, wherein the longitudinal axis extends in the
intersection between the first plane and the reference plane.
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According to one embodiment of the invention, a face grooving tool
comprising a face grooving tool body a grooving insert positioned in
the insert seat, the grooving insert comprising a front surface and
an opposite rear surface, a first side surface and an opposite
second side surface, a top surface and an opposite bottom surface,
the top surface comprising a top front portion and a top rear portion,
the top front portion comprising a rake face and a cutting edge, the
cutting edge is at least partly formed in an intersection between the
rake face and the front surface, the cutting edge extends
continuously or substantially continuously between a first end point
and a second end point, the cutting edge is arranged symmetrically
or substantially symmetrically relative to a first plane comprising the
longitudinal axis, the first plane and the longitudinal axis intersects
a mid-point of the cutting edge and intersects the rear surface, the
top rear portion comprising a top support surface in contact with the
upper clamping surface, the bottom surface comprising a bottom
support surface in contact with the lower support surface, the
bottom surface is symmetrically or substantially symmetrically
arranged in relation to a second plane, the second plane intersects
the front surface and the rear surface, and wherein the first plane
and the second plane forms an angle a of 0.5 - 5.0° relative to each
other.

DESCRIPTION OF THE DRAWINGS

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

Fig. 1 is a perspective view of a face grooving tool comprising
a face grooving tool body according to a first
embodiment and a grooving insert.

Fig. 2 is a front view of the face grooving tool in Fig. 1.
Fig. 3 is a first side view of the face grooving tool in Fig. 1.
Fig. 4 is a top view of the face grooving tool in Fig. 1.

Fig. 5 is a second side view of the face grooving tool in Fig. 1.
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is a top view of the face grooving tool in Fig. 1 and a
metal work piece.

is a top view of the face grooving tool body in Fig. 1.

is a perspective view of the face grooving tool body in
Fig. 1.

is a front view of the face grooving tool body in Fig. 1.

is a mirror view of the face grooving tool body in Fig. 5.
is a perspective view of a face grooving tool body
according to a second embodiment.

is a perspective view of a face grooving tool body
according to a third embodiment.

is a perspective view of a face grooving tool body
according to a fourth embodiment.

is a perspective view of a face grooving tool body
according to a fifth embodiment.

is a front view of the face grooving tool body in Fig. 14.
is a top view of a face grooving tool body in Fig 14.

is a perspective view of the grooving insert in Fig. 1.

is a front view of the grooving insert in Fig. 17.

is a rear view of the grooving insert in Fig. 17.

is a top view of the grooving insert in Fig. 17.

is a bottom view of the grooving insert in Fig. 17.

is a first side view of the grooving insert in Fig. 17.

is a second side view of the grooving insert in Fig. 17.

is a perspective view of second grooving insert.

is a front view of the grooving insert in Fig. 24.

is a rear view of the grooving insert in Fig. 24.

is a top view of the grooving insert in Fig. 24.

is a bottom view of the grooving insert in Fig. 24.

is a first side view of the grooving insert in Fig. 24.

is a second side view of the grooving insert in Fig. 24.

All drawings or figures have been drawn to scale.

DETAILED

DESCRIPTION OF EMBODIMENTS OF THE

INVENTION

Reference is made to Fig. 1, which show a face grooving tool 50
comprising a face grooving tool body 51 according to a first
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embodiment and a grooving insert 1 positioned in an insert seat.
The grooving insert 1 is made from a harder material, e.g.
cemented carbide, than the face grooving tool body 51, which is
made from steel. The face grooving tool body 51 comprises a blade
portion 52. The blade portion 52 comprises a top surface 53, an
opposite bottom surface 54, a first side surface 55 and an opposite
second side surface (not shown), a front end 57 and an opposite
rear end 58. A longitudinal axis of the blade portion 52 coincides
with a primary cutting feed direction F1 of the blade portion 52. The
primary cutting feed direction F1, which defines a front or forward
direction of the face grooving tool 50, is the direction in which the
face grooving tool 50 moves during cutting or machining relative to
a rotating metal work piece, in which a circular groove is formed.
The circular groove has a width which corresponds to the width of a
main cutting edge of the grooving insert 1 of the face grooving tool
50. An upper blade portion 61 associated with the top surface 53
and a lower blade portion 62 associated with the bottom surface 54
are separated by a slit 59 extending from the front end 57 to a rear
slit end 60. The upper blade portion and lower blade portions 61, 62
are permanently connected rearward of the rear slit end 60. The slit
59 intersects, or opens into, the first and second side surfaces 55,
56. The slit 59 comprises an insert seat 63 for the grooving insert 1
which opens in the front end 57. The face grooving tool body 51
comprises a clamping portion 83, in the form of a shank having a
square shaped cross section, extending in a direction parallel to the
longitudinal axis A1. The blade portion 52 and the clamping portion
83 are permanently connected, more precisely; they are one
singular unit formed from a singular piece of metal.

Reference is now made to Fig. 2. The second side surface 56 of is
curved around a second side surface axis of curvature A4 parallel
to the longitudinal axis A1 of the blade portion, such that all parts of
the second side surface 56 has a constant distance to the second
side surface axis of curvature A4. The first side surface 55 is curved
around a first side surface axis of curvature A3, such that all parts
of the first side surface 55 has a constant distance to the first side
surface axis of curvature A3. The first and second side surface axes
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of curvature A3, A4 are parallel to the longitudinal axis A1 of the
blade portion. The first side surface 55 is facing the first and second
side surface axes of curvature A3, A4. A distance from the first side
surface 55 to the first side surface axis of curvature A3 is shorter
than a distance from the first side surface 55 to the second side
surface axis of curvature A4.

The longitudinal center axis A5 of the clamping portion is parallel to
the longitudinal axis A1.

The bottom surface 90 of the clamping portion 83 is located in a
plane parallel to P5, where P5 is a reference plane in which at least
50% of the cutting edge is located.

The longitudinal axis A1 is located in the reference plane P5.

A distance from the bottom surface 90 of the clamping portion 83 to
the top surface 53 of the blade portion 52 is greater than a distance
from the bottom surface 90 of the clamping portion 83 to the top
surface 89 of the clamping portion 83.

Reference is now made to Fig 3. It can be seen that the longitudinal
axis A1 of the blade portion coincides a primary cutting feed
direction F1 of the blade portion. The blade portion 52 comprises a
fluid channel, comprising a first fluid channel portion 87 in the lower
blade portion 62 having an outlet opening into the slit 59,

and a second fluid channel portion 88 in the upper blade portion 61
having an inlet opening into the slit 59. The second fluid channel
portion 88 is a through hole. The first and second fluid channel
portions 87, 88 extend along a common axis, and extend between
the first and second side surfaces. In Fig. 3, the second side
surface 56 is facing the viewer. The bottom surface 90 of the
clamping portion 83 is located in a plane parallel to the longitudinal
axis A1 of the blade portion.

Reference is now made to Fig. 4. The first and second side surface
axes of curvature A3, A4 are parallel to the longitudinal center axis
A5 of the clamping portion 83 and the longitudinal axis A1 of the
blade portion, which coincides with a primary cutting feed direction
F1 of the blade portion. Distances from the first side surface 55 to
the first and second side surface axes of curvature A3, A5 is
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greater than distances from the second side surface 56 to the first
and second side surface axes of curvature A3, A4.

Reference is now made to Fig. 5. A lower support surface central
axis A7 forms an angle 1-45°, in Fig. 5 the angle is 15-25°, relative
to the longitudinal axis A1 in a side view, as shown in Fig. 5, such
that the lower support surface central axis A7 and the longitudinal
axis A1 in a side view converge forward of the front end 57. The
lower support surface central axis A7 forms an identical angle
relative to the longitudinal center axis A5 of the clamping portion
83.

The lower support surface is a support surface for the grooving
insert 1 located in the insert seat. In Fig. 5, the first side surface 55
is facing the viewer. The lower support surface central axis A7
intersects a plane comprising the bottom surface 90 of the clamping
portion 83 rearward of the front end 57.

Reference is now made to Fig. 6. A metal work piece 93 is rotatable
around a rotation axis A8. When the face grooving tool is moved
relative in a primary cutting feed direction F1 of the blade portion, a
circular groove 94 is formed in the metal work piece 93, having a
center thereof coinciding with the rotation axis A8 of the metal work
piece 93. The width of the circular groove 98, i.e. the distance
between a radially inner and a radially outer side wall of the circular
groove 98, corresponds to the width of the cutting edge of the
grooving insert mounted in the insert seat of the face grooving tool
body. A distance from the first side surface 55 to the first side
surface axis of curvature is equal or greater than a distance from
the rotation axis A8 of the metal work piece 93 to the radially inner
side wall of the circular groove 98.

A distance from the second side surface 56 to the second side
surface axis of curvature is equal or smaller than a distance from
the rotation axis A8 of the metal work piece 93 to the radially outer
side wall of the circular groove 98. The depth of the circular groove
94, i.e. the extension parallel to the rotation axis A8 of the metal
work piece 93, is equal to or smaller than a distance, measured
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along the longitudinal axis of the blade portion, from the rear end of
the blade portion to the active cutting edge of the grooving insert.

Reference is now made to Fig. 7. Here it is shown that the lower
support surface central axis A7 in a top view forms an angle 0.5 -
5.0°, in Fig. 7 the angle is 2 - 3°, relative to the longitudinal axis A1
of the blade portion.

Reference is now made to Fig. 8, showing a portion of the face
grooving tool body 51, where it is shown that the lower support
surface central axis A7 and the longitudinal axis A1 converge
forward of the front end 57. The slit comprises a slit portion 68,
wherein at least a major portion of the slit portion 68 is curved
around an axis AG, which intersect the lower blade portion, which
axis A6 is substantially perpendicular to the longitudinal axis A1 of
the blade portion. The first side surface 55 is shown.

Reference is now made to Fig. 9, which show that the insert seat
comprises an upper clamping surface 64 formed in the upper blade
portion, an opposite lower support surface 65 formed in the lower
blade portion, and a rear support surface 76 formed in the lower
blade portion. The insert seat extends between the first and second
side surfaces 55, 56 of the blade portion. As can also be seen in
e.g. Fig. 8, the upper clamping surface 64, the lower support
surface 65 and the rear support surface 76 each comprise a central
structure, in the form of a central ridge, separating non-coplanar
surfaces. A width of the lower blade portion 62, measured as the
distance between the first and second side surfaces 55, 56 of the
lower blade portion 62, is decreasing from the lower support surface
65 towards the bottom surface 54 of the lower blade portion 62.

Reference is now made to Fig. 10, which is a mirror view of Fig. 5.
The blade portion 52 comprises a top surface 53, an opposite
bottom surface 54, a first side surface 55 and an opposite second
side surface, a front end 57 and an opposite rear end 58. A
distance between the top and bottom surfaces 53, 54 is increasing
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from the front end 59 towards the rear end 58 up to at least the rear
end of the slit portion 59. An upper blade portion 61 associated with
the top surface 53 and a lower blade portion 62 associated with the
bottom surface 54, are separated by a slit extending from the front
end 57 to a rear slit end 60. The slit comprises, adjacent to the front
end 57, an insert seat 63 for a grooving insert. The insert seat 63
comprises an upper clamping surface 64 formed in the upper blade
portion 61, an opposite lower support surface 65 formed in the
lower blade portion 62, and a rear support surface 76 formed in the
lower blade portion 62. The lower support surface 65 extends a
greater distance from the rear end 58 than the distance the upper
clamping surface 64 extends from the rear end 58. The slit 59
comprises a key hole 66, and a slit portion 68 extending between a
slit portion front end 69 and a slit portion rear end 70. The
longitudinal axis Alintersects the key hole 66. The longitudinal axis
Alintersects the upper clamping surface 64. The slit portion 68 is
located between the rear slit end 60 and the key hole 66. A slit gap
intersecting a center of the key hole 66 is greater than a slit gap at
the slit portion 68. The key hole 66 is located between the slit
portion 68 and the insert seat 63. The key hole 66 comprises a first
and a second concave surface 77, 78, formed in the upper blade
portion 61, and connected by a first flat surface 79. The key hole 66
further comprises a third and a fourth concave surface 80, 81,
formed in the lower blade portion 62, and connected by a second
flat surface 82. The key hole 66 comprises substantially opposite
openings towards the insert seat 63 and towards the slit portion 68,
respectively. In other words, the key hole is part of the slit. The slit
comprises a connecting portion 67, connecting the key hole 66 and
the insert seat 63, intersecting the insert seat 63 between the rear
support surface 76 and the upper clamping surface 64. A second
connecting portion 91, convex in side view, is located between and
connecting the key hole 66 and the slit portion 68. At least a major
portion of the slit portion 68 is curved or substantially curved around
an axis AG, intersecting the lower blade portion 62, at a radius of
curvature 92. The slit portion 68 or a major portion of the slit portion
68 is concave or substantially concave in a side view as seen in
e.g. Fig. 10. In other words, the slit portion 68 has the shape of a
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concave function in a side view. The radius of curvature 92 is
substantially equal to, i.e. 75% - 125%, of a shortest distance
between the slit portion front end 69 and the slit portion rear end
70. The length of the slit portion 68 as defined as a shortest
distance between the slit portion front end 69 and the slit portion
rear end 70 is greater than the length of the key hole 66. The slit
portion 68 is located between the rear slit end 60 and the insert
seat 63. A distance 71 from the bottom surface 54 to the rear slit
end 60 is greater than a distance 72 from the bottom surface 54 to
the slit portion 68 front end 69 or to the second connecting portion
91. The slit portion 68 has a constant or substantially constant slit
gap. The first side surface 55 of the lower blade portion 62 is
formed as a continuous surface which runs uninterrupted from the
slit to the bottom surface 54. A distance 73 from the bottom surface
54 to a lowest point of the insert seat 63 is smaller than a distance
75 from the bottom surface 54 to the key hole 66. A distance from
rear support surface 76 to the rear slit end 60 is greater than a
distance from rear support surface 76 to the front end 57 of the slit
portion 68. The rear slit end 60 preferably comprises a border
surface in the shape of a circular arc.

Reference is now made to Fig. 11, which is a perspective view of a
face grooving tool body according to a second embodiment. The
only substantial difference compared to the first embodiment the
position of the blade portion relative to the clamping portion 83, and
the shape of the clamping portion 83. In the second embodiment,
the clamping portion 83 is circular in a cross section, and comprises
4 screw holes. The face grooving tool body is suitable for internal
face grooving, i.e. face grooving inside a hole in a metal work
piece.

Reference is now made to Fig. 12, which is a perspective view
of a face grooving tool body according to a third embodiment. The
only substantial difference compared to the first embodiment is the
shape of the clamping portion 83. In the third embodiment, the
clamping portion 83 is circular in a cross section, and comprises 4
screw holes.
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Reference is now made to Fig. 13, which is a perspective view
of a face grooving tool body according to a fourth embodiment. The
only substantial difference compared to the first embodiment is the
shape of the second side surface 56. More specifically, a rear
portion of lower blade portion 56 is widened, rearward of the key
hole 66. Thus, the mechanical strength of the lower blade portion
56 is further increased.

Reference is now made to Figs.14-16 which shows a face grooving
tool body according to a fifth embodiment. The only substantial
difference compared to the first embodiment is that the longitudinal
center axis A5 of the clamping portion is perpendicular to the
longitudinal axis A1. The blade portion, including the first and
second side surfaces 55, 56, is identical to the blade portion
according to the first embodiment.

Reference is now made to Figs. 17-23, which show the grooving
insert 1 which is part of the face grooving tool in Fig. 1. The
grooving insert 1 comprises a front surface 4 and an opposite rear
surface 5, a first side surface 6 and an opposite second side
surface 7, a top surface 2 and an opposite bottom surface 3.

An area of the top surface 2 in a top view is greater than an area of
the bottom surface 3 in a bottom view. The top surface 2 comprises
a top front portion 9 and a top rear portion 10. The top front portion
9 comprises a rake face 11 and a cutting edge 8. The cutting edge
8 is partly formed in an intersection between the rake face 11 and
the front surface 4, and partly formed in an intersection between the
rake face 11 and the first and second side surface 6, 7,
respectively. The top front portion 9 comprises a non-planar chip
forming surface or a chip forming structure. The front surface 4 is a
clearance surface when the face grooving tool in which the grooving
insert 1 is mounted is moved in a primary cutting feed direction. The
cutting edge 8 extends continuously between a first end point 12
and a second end point 13. The first end point 12 is located in an
intersection between the first side surface 6 and the top front
portion 9. The second end point 13 is located in an intersection
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between the second side surface 7 and the top front portion 9. The
cutting edge 8, the top front portion 9 and the rake face 11 are
arranged symmetrically relative to a first plane P1, which first plane
P1 intersects a mid-point 14 of the cutting edge 8 and intersects the
rear surface 5.

As can be seen in e.g. Fig. 20, the cutting edge 8 comprises a main
cutting edge portion extending perpendicular to the first plane P1,
which is 1.0 - 20.0 mm, in Fig. 20 the main cutting edge portion is
2.0-4.0 mm.

The main cutting edge portion is connected to the first portion 23 of
the cutting edge 8 through a first arc shaped corner cutting edge.
The first arc shaped corner cutting edge comprises a first distal
edge portion 17.

In a similar manner, the main cutting edge portion is connected to
the second portion 24 of the cutting edge 8 through a second arc
shaped corner cutting edge. The second arc shaped corner cutting
edge comprises a second distal edge portion 17.

The top rear portion 10 comprises a top support surface 15, 16. The
bottom surface 3 comprising a bottom support surface 31, 32. The
bottom surface 3 is symmetrically or substantially symmetrically
arranged in relation to a second plane P2, which second plane P2
intersects the front surface 4 and the rear surface 5.

The first plane P1 and the second plane P2 forms an angle a of 0.5
- 5.0° relative to each other, which angle a in Figs. 17-23 is 2.5°. A
distance 33 from the bottom surface 3 to a reference plane PS5, is
increasing away from the front surface 4 towards the rear surface 5.
At least 50% of the cutting edge 8, the first end point 12 and the
second end point 13 are located in the reference plane P5. The
reference plane P5 is perpendicular to the first plane P1. A minor
portion of the cutting edge 8, comprising the mid-point 14, is spaced
apart from the reference plane P5. The minor portion is
symmetrically arranged relative to the mid-point 14, and is concave
in a front view, as seen in Fig. 18.

As seen in Fig. 22 and Fig. 23, in a side view the reference plane
P5 and the bottom surface 3 forms an angle relative to each other,
which angle is preferably 10 - 30°.
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The cutting edge 8 comprises the first distal edge portion 17,
adjacent to the first side surface 6, and the second distal edge
portion 18, adjacent to the second side surface 7.

The first and second distal edge portions 17, 18 are the most distal
portions of the cutting edge 8 in relation to the first plane P1. When
the grooving insert 1 is mounted in the insert seat of the face
grooving tool body, and the blade portion is moved in the primary
cutting feed direction, the first and second distal edge portions 17,
18 are the surface generating portions of the radially inner and
outer side walls of the circular groove formed.

Thus, as can be seen in Fig. 6, the width of the circular groove 98,
i.e. the distance between a radially inner and a radially outer side
wall of the circular groove 98, corresponds to the distance between
the first and second distal edge portions 17, 18.

A third plane P3, parallel to the first plane P1, intersects the first
distal edge portion 17. A fourth plane P4, parallel to the first plane
P1, intersects the second distal edge portion 18.

A distance 19 from the fourth plane P4 to the bottom support
surface 31, 32 is increasing from the front surface 4 towards the
rear surface 5.

The bottom surface 3 comprises a first groove 20 symmetrically
arranged in relation to the second plane P2 and extending from the
front surface 4 to the rear surface 5.

The extension of the first groove 20 corresponds to the extension of
the lower support surface 65 central ridge of the insert seat 63. The
first side surface 6 comprises a first clearance surface 21 adjacent
to a first portion 23 of the cutting edge 8.

The first clearance surface 21 forms a first clearance angle y in
relation to the third plane P3. The second side surface 7 comprises
a second clearance surface 22 adjacent to a second portion 24 of
the cutting edge 8. The second clearance surface 22 forms a
second clearance angle 0 in relation to the third plane P3. The
second clearance angle 0 is larger than the first clearance angle vy.
Each of the first and second clearance surfaces 21, 22 and the
bottom surface 3 are spaced apart.

An area of the second clearance surface 22 is greater than an area
of the first clearance surface 21, as seen in Figs. 22-23.
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A width 25 of the bottom surface 3, perpendicular to the second
plane P2, is decreasing away from the front surface 4.

The rear surface 5 comprises a first rear support surface 27
adjacent to the first side surface 6 and a second rear support
surface 28 adjacent to the second side surface 7. The rear surface
5 further comprises a second groove 26 extending from the top
surface 2 to the bottom surface 3 and extending between the first
rear support surface 27 and the second rear support surface 28. An
area of the first rear support surface 27 is smaller than an area of
the second rear support surface 28.

The grooving insert 1 comprises exactly one cutting edge.

Adjacent the rear surface 5 no cutting edge is formed.

The top rear portion 10 comprises a third groove 29 symmetrically
or substantially symmetrically arranged in relation to a sixth plane
P6. The sixth plane P6 intersects the front surface 4 and the rear
surface 5.

The first plane P1 and the sixth plane P6 form an angle € of 0.5 -
5.0° relative to each other. Angle ¢ and angle a are equally large.
The second plane P2 and the sixth plane P6 are parallel and
spaced apart. A distance from the second side surface 7 to the sixth
plane P6 is shorter than a distance from the second side surface 7
to the second plane P2.

The third groove 29 is spaced apart in relation to each of the first
and second side surfaces 6, 7. An extension of the third groove 29
intersects the cutting edge 8 at an intersection point 30. The
intersection point 30 is spaced apart from the mid-point 14 of the
cutting edge 8. A distance from the second side surface 7 to the
intersection point 30 is shorter than a distance from the second side
surface 7 to the mid-point 14 of the cutting edge 8. The sixth plane
P6 intersects the cutting edge 8 at the intersection point 30. The
third groove 29 has a main extension along the sixth plane P6.

The top front portion 9 of the grooving insert 1 is wider than the top
rear portion 10, where the widths are measured perpendicular to the
second plane P2.

The top support surface 15, 16 comprises a first top support surface
15, adjacent to the first side surface 6, and a second top support
surface 16, adjacent to the second side surface 7.
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The third groove 29 extends between the first and second top
support surfaces 15, 16.

The bottom support surface 31, 32 comprises a first bottom support
surface 31, adjacent to the first side surface 6, and a second
bottom support surface 32, adjacent to the second side surface 7.
The first groove 20 extends between the first and second bottom
support surfaces 31, 32.

A width of the second top support surface 16 is increasing towards
the rear surface 5, where the width of the second top support
surface 16 is measured in a plane perpendicular to the first plane
P1.

A width each of first top support surface 15, first bottom support
surface 31, and the second bottom support surface 32 is decreasing
towards the rear surface 5, where the width of the second top
support surface 16 is measured in a plane perpendicular to the first
plane P1.

Reference is now made to Figs. 24-30, which show a second
grooving insert 1 which is mountable in the face grooving tool body
in Fig. 1. The grooving insert 1 differs from the insert shown in Figs.
17-23 only with regards to the top front portion 9, the cutting edge
8, the front surface 4, and the first and second clearance surfaces
21, 22.

The cutting edge 8 of the second grooving insert 1 is shaped as, or
extends along, a circular arc, which is best seen in Fig. 27. More
specifically, the cutting edge is shaped as a major arc, which
subtends an angle greater than 180° but less than 360°. The angle
for the second grooving insert 1 is 190°-250°.

In other words, the angle between the first end point 12 and the
second end point 13 is 190°-250°.

The cutting edge 8 of the second grooving insert 1 is completely
located in the reference plane P5, which is perpendicular to the first
plane P1.

The first and second distal edge portions 17, 18 of the second
grooving insert 1 is located relatively closer to the rear surface 5,
compared to the first and second distal edge portions of the first
grooving insert.
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The first and second clearance surfaces 21, 22 of the second
grooving insert 1 has upper portions, adjacent to the cutting edge 8
which corresponds to the circular arc shape of the cutting edge.

As for the first grooving insert, the first side surface 6 comprises a
first clearance surface 21 adjacent to a first portion 23 of the cutting
edge 8 forming a first clearance angle y in relation to the third plane
P3. Likewise, the second side surface 7 comprises a second
clearance surface 22 adjacent to a second portion 24 of the cutting
edge 8. The second clearance surface 22 forms a second clearance
angle O in relation to the third plane P3. The second clearance
angle 0 is larger than the first clearance angle y. Each of the first
and second clearance surfaces 21, 22 and the bottom surface 3 are
spaced apart.

An area of the second clearance surface 22 is greater than an area
of the first clearance surface 21, as seen in Figs. 29-30.

Regardless of it is the first grooving insert 1 or if it is the second
grooving insert 1 which is mounted or positioned in the insert seat
63 of the face grooving tool body 51, the top support surface 15, 16
of the grooving insert 1 is in contact with the upper clamping
surface 64, the bottom support surface 31, 32 of the grooving insert
1 is in contact with the lower support surface 65, and the rear
support surface 27, 28 of the grooving insert 1 is in contact with the
insert seat 63 rear support surface 76. In a corresponding manner,
the first side surface 55 of the blade portion 52 is adjacent to the
first side surface 6 of the grooving insert 1, and the second side
surface 56 of the blade portion 52 is adjacent to the second side
surface 7 of the grooving insert 1. Formulated differently, the first
side surface 55 of the blade portion 52 and the first side surface 6
of the grooving insert 1 are facing the same direction, and the
second side surface 56 of the blade portion 52 and the second side
surface 7 of the grooving insert 1 are both facing an opposite
direction.

In the present application, the use of terms such as "including” is
open-ended and is intended to have the same meaning as terms
such as "comprising" and not preclude the presence of other
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structure, material, or acts. Similarly, though the use of terms such
as "can" or "may" is intended to be open-ended and to reflect that
structure, material, or acts are not necessary, the failure to use
such terms is not intended to reflect that structure, material, or acts
are essential. To the extent that structure, material, or acts are
presently considered to be essential, they are identified as such.
Terms such as “upper”, “lower”, “top”, “bottom”, “forward” and “rear”
refer to features as shown in the current drawings and as perceived

by the skilled person.
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Claims

1. A face grooving tool body (51), comprising

a blade portion (52) comprising a top surface (53), an opposite
bottom surface (54), a first side surface (55) and an opposite
second side surface (56), a front end (57) and an opposite rear end
(98),

a longitudinal axis (A1) of the blade portion (52) coinciding with a
primary cutting feed direction (F1) of the blade portion (52),

an upper blade portion (61) associated with the top surface (53) and
a lower blade portion (62) associated with the bottom surface (54),
wherein the upper and lower blade portions (61, 62) are separated
by a slit (59) extending from the front end (57) to a rear slit end
(60),

the slit (59) intersecting the first and second side surfaces (55, 56),
the slit (59) comprising an insert seat (63) for a grooving insert (1),
the insert seat (63) opens in the front end (57),

the insert seat (63) comprises an upper clamping surface (64)
formed in the upper blade portion (61), an opposite lower support
surface (65) formed in the lower blade portion (62), and a rear
support surface (76) formed in the lower blade portion (62),

wherein the lower support surface (65) extends a greater distance
from the rear end (58) than a distance the upper clamping surface
(64) extends from the rear end (58),

wherein the second side surface (56) of the lower blade portion (62)
is curved around a second side surface axis of curvature (A4)
extending parallel to the longitudinal axis (A1),

wherein a key hole (66) is formed in the blade portion (52),
characterized in that

the slit (59) comprises a slit portion (68),

wherein the slit portion (68) extends between a slit portion front end
(69) and a slit portion rear end (70),

wherein the slit portion (68) is located between the rear slit end (60)
and the insert seat (63),

wherein a distance (71) from the bottom surface (54) to rear slit
end (60) is greater than a distance (72) from the bottom surface
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(54) to the slit portion front end (69) where the distances (71, 72)
are measured in planes perpendicular to the longitudinal axis (A1),
and wherein the slit portion (68) or a major portion of the slit portion
(68) has the shape of a concave function in a side view.

2. A face grooving tool body (51) according to claim 1,

wherein the slit (569) comprises the key hole (66),

wherein the slit portion (68) is located between the rear slit end (60)
and the key hole (66),

wherein a slit gap intersecting a center of the key hole (66) is
greater than a slit gap at the slit portion (68).

3. A face grooving tool body (51) according to claim 1 or 2,

wherein a width of the lower blade portion (62), measured as the
distance between the first and second side surfaces (565, 56) of the
lower blade portion (62), is decreasing from the lower support
surface (65) towards the bottom surface (54) of the lower blade
portion (62),

4. A face grooving tool body (51) according to any of the preceeding
claims,

wherein the first side surface (55) is curved around a first side
surface axis of curvature (A3),

wherein the first side surface axis of curvature (A3) is parallel to the
longitudinal axis (A1),

wherein second side surface (56) is curved around the second side
surface axis of curvature (A4),

wherein the first side surface (55) is facing the first and second side
surface axes of curvature (A3, A4),

and wherein a distance from the first side surface (55) to the first
side surface axis of curvature (A3) is shorter than a distance from
the first side surface (55) to the second side surface axis of
curvature (A4),

5. A face grooving tool body (51) according to any of the preceeding
claims,
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wherein a lower support surface (65) central axis (A7) forms an
angle 1-45° relative to the longitudinal axis (A1) in a side view such
that the lower support surface (65) central axis (A7) and the
longitudinal axis (A1) in a side view converge forward of the front
end (57).

6. A face grooving tool body (51) according to any of the preceeding
claims,

wherein a distance from a rear central end of the lower support
surface (65) to the first side surface (55) is shorter than a distance
from a corresponding front central end of the lower support surface
(65) to the first side surface (55),

where said distances are measured in planes perpendicular to the
longitudinal axis (A1).

7. A face grooving tool body (51) according to any of the preceeding
claims,
wherein the slit portion (68) has a constant or substantially constant
slit gap.

8. A face grooving tool body (51) according to any of the preceeding
claims,

wherein first and second side surfaces (55, 56) of the lower blade
portion (62) are formed as continuous surfaces which run
uninterrupted from the slit (59) to the bottom surface (54).

9. A face grooving tool body (51) according to any of the preceeding
claims,

wherein a width of the upper and lower blade portions (61, 62),
along axes parallel to longitudinal axis (A1), is constant or
substantially constant from the front end (57) to the key hole (66).

10. A face grooving tool body (51) according to any of the
preceeding claims,
wherein the blade portion (52) comprises a fluid channel,
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wherein the fluid channel comprises a first fluid channel portion (87)
in the lower blade portion (62) having an outlet opening into the slit
(99),

wherein the fluid channel comprises a second fluid channel portion
(88) in the upper blade portion (61) having an inlet opening into the
slit (59),

wherein the second fluid channel portion (88) is a through hole,

and wherein the first fluid channel portion (87) and the second fluid
channel portion (88) extend along a common axis.

11. A face grooving tool body (51) according to any of the
preceeding claims,

wherein a distance (73) from the bottom surface (54) to a lowest
point of the insert seat (63) is smaller than a distance (75) from the
bottom surface (54) to the key hole (66),

where the distances are measured in planes perpendicular to the
longitudinal axis (A1).

12. A face grooving tool body (51) according to any of the
preceeding claims,

wherein the face grooving tool body (51) comprises a clamping
portion (83) extending along a longitudinal center axis (A5) which is
parallel to or perpendicular to the longitudinal axis (A1),

wherein the clamping portion (83) comprises a top surface (89) and
an opposite bottom surface (90),

and wherein a distance from the bottom surface (90) of the
clamping portion (83) to the top surface (53) of the blade portion
(52) is greater than a distance from the bottom surface (90) of the
clamping portion (83) to the top surface (89) of the clamping portion
(83),

where the distances are measured in planes perpendicular to the
longitudinal axis (A1),

and wherein the blade portion (52) is permanently connected to the
clamping portion (83).
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13. A face grooving tool body (51) according to any of the
preceeding claims, wherein the distance between the top and
bottom surfaces (53,54), measured in planes perpendicular to the
longitudinal axis (A1), is increasing from the front end (59) towards
the rear end (58) up to at least the rear end of the slit portion (59).

14. A face grooving tool (50) comprising a face grooving tool body
(51) according to any of the preceeding claims and a grooving
insert (1) positioned in the insert seat (63),

the grooving insert (1) comprising

a top support surface (15, 16) in contact with the upper clamping
surface (64),

an opposite bottom support surface (31, 32) in contact with the
lower support surface (65),

and a rear support surface (27, 28) in contact with the insert seat
(63) rear support surface (76),

a first side surface (6) and an opposite second side surface (7),

a cutting edge (8) extending continuously or substantially
continuously between a first end point (12) and a second end point
(13),

wherein the cutting edge (8) is arranged symmetrically or
substantially symmetrically relative to a first plane (P1),

wherein the first plane (P1) intersects a mid-point (14) of the cutting
edge (8) and intersects the rear surface (5),

wherein at least 50% of the cutting edge (8) is located in a
reference plane (P5),

wherein the longitudinal axis (A1) extends in the intersection
between the first plane (P1) and the reference plane (P5).

15. A face grooving tool (50) comprising a face grooving tool body
(51) according to any of the claims 5-13 and a grooving insert (1)
positioned in the insert seat (63),

the grooving insert (1) comprising

a front surface (4) and an opposite rear surface (5),

a first side surface (6) and an opposite second side surface (7),

a top surface (2) and an opposite bottom surface (3),
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the top surface (2) comprising a top front portion (9) and a top rear
portion (10),

the top front portion (9) comprising a rake face (11) and a cutting
edge (8),

the cutting edge (8) is at least partly formed in an intersection
between the rake face (11) and the front surface (4),

the cutting edge (8) extends continuously or substantially
continuously between a first end point (12) and a second end point
(13),

the cutting edge (8) is arranged symmetrically or substantially
symmetrically relative to a first plane (P1) comprising the
longitudinal axis (A1),

the first plane (P1) and the longitudinal axis (A1) intersects a mid-
point (14) of the cutting edge (8) and intersects the rear surface (5),
the top rear portion (10) comprising a top support surface (15, 16)
in contact with the upper clamping surface (64),

the bottom surface (3) comprising a bottom support surface (31, 32)
in contact with the lower support surface (65),

the bottom surface (3) is symmetrically or substantially
symmetrically arranged in relation to a second plane (P2),

the second plane (P2) intersects the front surface (4) and the rear
surface (5),

and wherein the first plane (P1) and the second plane (P2) form an
angle (a) of 0.5 - 5.0° relative to each other.
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