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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a cutting tool
provided with a throwaway insert for example, an end
mill or the like.

Background Art

[0002] In recent years, as progress accelerates in the
aviation industry, there is greater demand to cut (or to
machine) light metal, e.g., aluminum or aluminum alloy
such as duralumin. Elements used for an airplane must
be cut out of a metal block in order to avoid negative
effects of residual stress. A throwaway insert used in such
a cutting process is adapted to be able to perform cutting
with a relatively large cutting depth, for example, from 16
mm to 20 mm at maximum. A throwaway insert, which
is formed such that an outer major cutting edge thereof
extends along an imaginary cylindrical surface as viewed
in a state in which the insert is attached to tools, is often
used in the cases in which vertical walls are machined
by cutting.
[0003] Due to the great ductility of aluminum, when, in
particular, a vertical wall is cut by a throwaway insert
attached to a cutting tool, the metallic material located
outwardly with respect to a nose portion of the throwaway
insert tends to be pulled and plucked off with discharged
chips in the vicinity thereof, and the tip portion of the
throwaway insert tends to make an extra cut trace in the
metallic material. Such a tendency is further reinforced
as the radius of the tip portion of the throwaway insert
attached to a rotating cutting tool decreases. As a result,
a problem is encountered in that an undesired step is
formed in the machined vertical wall due to the extra cut
trace made by the tip portion of the throwaway insert.
[0004] Moreover, in recent years, when an attempt is
made to increase productivity of cutting of an element
out of a block, the metal removal rate must be increased
to as high as 5000 cc/min as an example of machining.
However, when, in particular, a metallic material having
great ductility, e.g., aluminum, is machined, cut chips
tend to be fused and deposited on a major cutting edge
due to poor chip control, and a problem is encountered
in that the quality of machined surface is degraded.
[0005] US 5,718,540 discloses a cutting tool having
the features of the preamble of claim 1 in combination.
EP 0 392 729 A2 discloses a cutting tool with a throwaway
insert having a curved edge, the curvature of which is
determined by the intersection of a sectional plane and
a cylindrical surface generated as a result of the rotation
of the cutting edge about the axis of rotation of the tool.

SUMMARY OF THE INVENTION

[0006] Based on the above circumstances, objects of
the present invention are to provide a cutting tool with a
throwaway insert which enables a great chip control
when it is used in a high speed machining of a metallic
material, in particular, one having great ductility, e.g., alu-
minum.
[0007] Another object of the present invention is to pro-
vide a cutting tool with a throwaway insert which enables
cutting of a vertical wall with a high quality machined sur-
face.
[0008] In order to achieve the above objects, the
present invention provides a cutting tool with a throwa-
way insert according to claim 1. The throwaway insert is
substantially formed in a polygonal shape comprising: a
cutting face as an upper surface thereof; an attaching
surface as a lower surface thereof for attaching to a tool
main body; a flank as a side surface thereof formed be-
tween the cutting face and the attaching surface; a nose
portion which is formed at a comer of the cutting face,
and which has a substantially arc-shaped cutting edge;
and a major cutting edge which is formed along an inter-
secting ridge between the cutting face and the flank so
as to be connected to an end of the cutting edge of the
nose portion, and which includes a tapered cutting edge
connected to the cutting edge of the nose portion, and a
curved cutting edge connected to an end of the tapered
cutting edge at a connection point positioned opposite to
the nose portion, wherein the curved cutting edge is
formed so as to extend along an imaginary cylindrical
surface whose center axis coincides with the axis of ro-
tation of the tool main body, as viewed in a state in which
the throwaway insert is attached to the tool main body in
such a manner that the nose portion is positioned at an
outer periphery of a distal end of the tool main body, and
wherein the tapered cutting edge is formed so as to be
linear or gradually curve from the imaginary cylindrical
surface toward the inside of the imaginary cylindrical sur-
face as the distance from the curved cutting edge in-
creases. and the distance from the nose portion decreas-
es.
[0009] According to the present invention, because the
curved cutting edge is formed so as to extend along an
imaginary cylindrical surface whose center axis coin-
cides with the axis of rotation of the tool main body, as
viewed in a state in which the throwaway insert is at-
tached to the tool main body, material contacting the im-
aginary cylindrical surface can be cut out by the curved
cutting edge when the tool main body is rotated. At this
time, because the generatrix of the imaginary cylindrical
surface is in parallel to the center axis thereof, a vertical
wall is machined out. The tapered cutting edge is formed
along the side edge closer to the nose portion than from
the curved cutting edge, and thus the tapered cutting
edge is deviated from the rotational locus of the curved
cutting edge. Because the tapered cutting edge is formed
so as to be linear or gradually curve from the imaginary
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cylindrical surface toward the inside of the imaginary cy-
lindrical surface as the distance from the curved cutting
edge increases, and the distance from the nose portion
decreases, the tendency of the metallic material located
outwardly with respect to the nose portion of the throw-
away insert to be pulled and plucked off with discharged
chips in the vicinity thereof is reduced, and the tendency
of the tip portion of the throwaway insert to make an extra
cut trace in the metallic material is also reduced.
[0010] In the throwaway insert of the cutting tool of the
present invention, the tapered cutting edge and the
curved cutting edge of the major cutting edge are con-
nected to each other at the connection point such that
the respective tangents thereof drawn at the connection
point form a predetermined angle.
[0011] Accordingly, because the major cutting edge in-
cludes the tapered cutting edge and the curved cutting
edge, the tapered cutting edge and the curved cutting
edge are connected to each other at the connection point,
and the tangent of the tapered cutting edge drawn at the
connection point and the tangent of the curved cutting
edge drawn at the connection point form a predetermined
angle, the chip flow made by the curved cutting edge and
the chip flow made by the tapered cutting edge are dis-
continuous at the connection point; therefore, the chips
made by the curved cutting edge and the chips made by
the tapered cutting edge grow in different directions,
which enables easy separation of these chips from each
other. As a result, the metallic material located outwardly
with respect to the nose portion of the throwaway insert
is prevented from being pulled by the cut chips made by
the curved cutting edge, and the tendency of the tip por-
tion of the throwaway insert to make an extra cut trace
in the metallic material is effectively reduced.
[0012] The angle formed by the tangent of the tapered
cutting edge drawn at the connection point and the tan-
gent of the curved cutting edge drawn at the connection
point may preferably be set to be in a range from 0° 15’
to 5° as viewed in a rotationally projected image. If the
angle is set to be below this range, the chip flow made
by the curved cutting edge and the chip flow made by
the tapered cutting edge are not effectively differentiated.
If the angle is set to be above this range, an undesired
tapered surface is formed in the vertical machined sur-
face.
[0013] The tapered cutting edge may be formed in ei-
ther a straight shape or a curved shape as long as the
tangent thereof drawn at the connection point forms a
predetermined angle with the tangent of the curved cut-
ting edge drawn at the connection point. In particular, if
the tapered cutting edge is formed so as to gently project
toward the outside, a greater distance between the ta-
pered cutting edge and the imaginary cylindrical surface
in the vicinity of the nose portion can be ensured when
compared with the case in which the tapered cutting edge
is formed in a straight shape, and also the tapered cutting
edge can be smoothly connected to the cutting edge of
the nose portion; therefore, the tendency of the tip portion

of the throwaway insert to make an extra cut trace in the
metallic material is effectively reduced.
[0014] In the throwaway insert of the cutting tool of the
present invention, the curved cutting edge is formed so
as to project in the direction of rotation of the tool main
body, and is formed such that the distance from the at-
taching surface gradually decreases as the distance from
the nose portion increases.
[0015] According to the above configuration, a high
speed cutting can be applied to a metallic material having
great ductility, e.g., aluminum, due to an excellent chip
control. More specifically, because the distance between
the curved cutting edge and the attaching surface de-
creases as the distance from the nose portion increases,
the axial rake angle of the curved cutting edge is set to
be a positive angle which is greater than the inclination
angle of the attaching surface, whereby cutting force can
be reduced. Furthermore, because the curved cutting
edge is formed so as to project in the direction of rotation
of the tool main body. the cutting face connected to the
curved cutting edge also projects in the direction of rota-
tion, whereby chip control can be improved when com-
pared with the case in which a straight cutting edge is
used instead of the curved cutting edge, or a flat cutting
face is used. On the other hand, because, due to the
tapered cutting edge, the tendency of the tip portion of
the throwaway insert to make an extra cut trace in the
metallic material is effectively reduced, and also easy
separation of the cut chips made by the tip portion of the
throwaway insert from the cut chips made by the curved
cutting edge can be achieved, the cut chips made by the
curved cutting edge are prevented from being pulled by
the cut chips made by the tip portion of the throwaway
insert, i.e., the shape of the curved cutting edge and the
shape of the cutting face, both of which project in the
direction of rotation, effectively contribute to improving
separation of the cut chips made by the curved cutting
edge.
[0016] In the throwaway insert of the cutting tool of the
present invention, the cutting edge of the nose portion
and the tapered cutting edge may preferably be formed
in a plane.
[0017] As a result, the intersecting angle at the con-
nection point, which is formed by the tangent of the
curved cutting edge having a predetermined axial rake
angle and the tangent of the tapered cutting edge, can
be maximized as viewed in the radial direction of the tool
main body. Consequently, the cut chips made by the ta-
pered cutting edge and the cut chips made by the curved
cutting edge can be more easily separated.
[0018] In the throwaway insert of the cutting tool of the
present invention, the cutting face connected to the major
cutting edge may preferably be formed such that the rake
angle thereof gradually increases as the distance from
the nose portion decreases, and the flank connected to
the major cutting edge may preferably be formed such
that the flank angle thereof gradually decreases as the
distance from the nose portion decreases.
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[0019] Accordingly, the radial rake angle and flank an-
gle of the major cutting edge are prevented from greatly
changing from the distal end to proximal end of the major
cutting edge when the throwaway insert is attached to
the tool main body in such a manner that a positive axial
rake angle is applied to the major cutting edge, and as a
result, an appropriate rake angle and a sufficient flank
angle can be applied to the major cutting edge along the
entire length thereof.
[0020] According to the cutting tool with the throwaway
insert configured as described above, it is possible to
restrict change in the wedge angle of the major cutting
edge defined by the upper face as the cutting face and
the flank from the distal end to proximal end of the major-
cutting edge, and as a result, the strength of the cutting
edge can be ensured along the entire length of the major
cutting edge. Consequently, chatter due to insufficient
rigidity of the cutting edge and chipping off of the cutting
edge during a cutting operation can be avoided, and fur-
thermore, an excellent cutting performance, such as re-
duced cutting force, can be obtained.
[0021] In the throwaway insert of the cutting tool of the
present invention, the flank connected to the major cut-
ting edge may preferably be formed such that the flank
angle thereof gradually decreases as the distance from
the major cutting edge increases, and the distance from
the attaching surface decreases.
[0022] Accordingly, because change in the flank angle
of the cutting edge is restricted, rigidity of the cutting edge
can be ensured, and reliability of the cutting edge can be
improved.
[0023] The throwaway insert of the cutting tool of the
present invention may further comprise: another major
cutting edge and another flank, both of which are provid-
ed on a side opposite to the major cutting edge; and a
pair of second flanks respectively formed on the flanks
connected to the pair of major cutting edge and in the
vicinity of the attaching surface so as to increase the flank
angles of the flanks, and the pair of second flanks may
be formed such that one of the second flanks correspond-
ing to one of the pair of major cutting edges makes sur-
face contact with the tool main body as viewed in a state
in which the throwaway insert is attached to the tool main
body in such a manner that the other of the pair of major
cutting edges is positioned at an outer periphery of the
tool main body.
[0024] Accordingly, not only is chip control further im-
proved, and plowing wear of the cutting edge effectively
restricted, but also attaching and detaching of the throw-
away insert with respect to the tool main body are facil-
itated, and the throwaway insert can be stably attached
to the tool main body by surface contact.
[0025] In the throwaway insert of the cutting tool of the
present invention, at least the cutting face may preferably
be finished by lapping.
[0026] Accordingly, a high speed cutting can be ap-
plied to a metallic material having great ductility, e.g.,
aluminum while preventing fused deposition of material

during cutting.
[0027] In the cutting tool of the present invention, the
surface roughness of the distal end of the tool main body
may preferably be less than 3.2 Pm when indicated by
the Ry roughness (better surface roughness than 3.2 Pm
Ry).
[0028] Accordingly, a high speed cutting can be ap-
plied to a metallic material having great ductility, e.g.,
aluminum while preventing fused deposition of the ma-
terial during cutting, and while improving chip discharge-
ability.
[0029] The surface of the distal end of the tool main
body may preferably be plated with nickel or the like,
and/or may be coated with material having lubricity such
as DLC (Diamond-Like Carbon), WC/C (tungsten Car-
bide/Carbon), MoS2, CrN, TiN, Al2O3, or the like.
[0030] In particular, if the tool main body is formed in
a substantially cylindrical shape, if a projected portion is
formed at the distal end of the tool main body where the
throwaway insert is to be attached, and if a concave pock-
et is formed in the projected portion in which the throw-
away insert is to be received, the surface roughness of
the surfaces of the projected portion and/or of the pocket
may preferably be less than 3.2 Pm, and moreover, the
surfaces may preferably be plated and/or coated.
[0031] Furthermore, in the cutting tool of the present
invention, the diameter of the imaginary cylindrical sur-
face may preferably be indicated on the tool main body.
[0032] Accordingly, when a cutting operation is per-
formed using a numerically controlled (NC) machine tool
to which the cutting tool of the invention is attached, the
cutting operation can be easily performed without neces-
sity of measuring the rotational radius of the cutting edge
before the cutting operation for correcting a cutting op-
eration program in order to correct machining error due
to variation in the diameter of the imaginary cylindrical
surface caused by manufacturing variation of an individ-
ual tool main body, i.e., due to variation in the rotational
radius of the cutting edge.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033]

FIG. 1 is a perspective view showing an example of
a throwaway insert of a cutting tool according to an
embodiment of the present invention.
FIG. 2 is a plan view showing the throwaway insert
shown in FIG. 1.
FIG. 3 is a side view showing the throwaway insert
shown in FIG. 1.
FIG. 4 is a front view showing the throwaway insert
shown in FIG. 1.
FIG. 5 is a perspective view showing a state in which
the throwaway insert shown in FIG. 1 is attached to
the tool main body.
FIG. 6 is a perspective view for explaining that a cy-
lindrical surface is formed as a cut surface made by
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a curved cutting edge of the throwaway insert shown
in FIG. 1 when the cutting operation is performed
with the throwaway insert being attached to the tool
main body.
FIG. 7 is a perspective view for explaining the curved
shape of the curved cutting edge.
FIG. 8 is a side view showing the cylindrical surface
and the curved surface, shown in FIG. 7, as viewed
perpendicularly to an axis of rotation.
FIG. 9 is an enlarged view showing the vicinity of a
connection point in the throwaway insert shown in
FIG. 1 as viewed in a rotationally projected image.
FIG. 10 is an enlarged view showing the vicinity of
a connection point in the throwaway insert used in a
cutting tool of another embodiment of the present
invention as viewed in a rotationally projected image.
FIG. 11 is a partial cross-sectional view showing the
major cutting edge of the throwaway insert shown in
FIG. 1.
FIG. 12 is a partial cross-sectional view showing the
major cutting edge of the throwaway insert used in
a cutting tool according to another embodiment of
the present invention.
FIG. 13 is a front view showing a cutting tool accord-
ing to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0034] A throwaway insert for use in a cutting tool ac-
cording to the present invention will be explained below
with reference to the appended drawings.
[0035] A throwaway insert 1 shown in FIGS. 1 to 4 is
made of, for example, cemented carbide. The insert body
100 of the throwaway insert 1 is substantially formed in
a polygonal shape, and is, in particular, substantially
formed in a tetragon, and more specifically, the insert
body 100 is substantially formed in a parallelogram as
shown. The throwaway insert 1 comprises a cutting face
10 as an upper surface of the insert body 100 and an
attaching surface 20 as a lower surface of the insert body
100 for attaching to a tool main body 200 such as an end
mill (see FIG. 5).
[0036] The throwaway insert 1 further comprises nose
portions 40 which are respectively formed at diagonally
opposing comers 30 of the parallelogram forming the cut-
ting face 10. There are formed substantially arc-shaped
cutting edges 41 on the intersecting ridges between the
nose portions 40 and the cutting face 10, respectively.
In the throwaway insert 1, the included angles of the cor-
ners 30 are set to be acute angles, for example, 60 de-
grees, so that the throwaway insert 1 is applicable not
only to transverse feeding but also to inclined feeding
while ensuring a ramping angle.
[0037] The throwaway insert 1 further comprises
flanks 50 opposing each other in side surfaces between
the cutting face 10 and the attaching surface 20 and ad-
jacent to the nose portions 40. There are formed major

cutting edges 60 on the intersecting ridges, which oppose
each other, between the flanks 50 and the cutting face
10. Each of the major cutting edges 60 is connected to
an end of each of the cutting edges 41 of the nose portions
40. On the other hand, there are formed minor cutting
edges 80, which function to finish the surface of a work-
piece being cut, so as to be connected to the other ends
of the cutting edges 41 of the nose portions 40 opposite
to the main cutting edges 60. Each of the minor cutting
edges 80 is formed to be substantially perpendicular to
one of the main cutting edges 60, and more specifically,
is formed to be perpendicular to the generatrix of an im-
aginary cylindrical surface, which will be further explained
below, along which the main cutting edges extend.
[0038] The main cutting edge 60 will be explained in
more detail. The major cutting edge 60 comprises a ta-
pered cutting edge 61 which is connected to the cutting
edge 41 of the nose portion 40, and a curved cutting edge
62 which is connected to an end of the tapered cutting
edge 61 at a connection point P positioned opposite to
the nose portion 40.
[0039] As shown in FIG. 6, the curved cutting edge 62
is formed so as to extend along an imaginary cylindrical
surface S whose center axis coincides with the axis of
rotation X of the tool main body 200 when it is in a state
in which the throwaway insert 1 is attached to a pocket
202 (see FIGS. 5 and 13), which is formed by removing
a portion of a projected portion 201 provided at a distal
end of a substantially cylindrical tool main body 200, in
such a manner that the cutting face 10 is directed in the
direction of rotation of the tool main body 200 (indicated
by the arrows in FIGS. 5 and 6) and that the nose portion
40 is positioned at an outer periphery of the distal end of
the tool main body 200. In other words, the curved cutting
edge 62 is formed so as to be curved substantially along
an oval shape and so as to be projected toward the out-
side as viewed from the cutting face as shown in FIG. 6.
FIG. 7 is a diagram facilitating understanding of a curved
line along which the curved cutting edge 62 is formed. In
FIG. 7, an intersecting line T is shown, along which the
curved cutting edge 62 is formed, and which is formed
as an intersecting line between the imaginary cylindrical
surface S and a curved surface Q that has inclination
with respect to the axis of rotation X and that slightly
projects in the direction of rotation of the tool main body
200. Accordingly, the curved cutting edge 62 is formed
so as to be a curved shape which coincides with a portion
of a substantially oval section of the imaginary cylindrical
surface S as viewed in the direction substantially perpen-
dicular to the curved surface Q. Moreover, as can be
seen in FIG. 8 showing the cylindrical surface and the
curved surface, shown in FIG. 7, as viewed perpendicu-
larly to the axis of rotation, because the intersecting line
T projects in the direction of rotation (indicated by the
arrow in FIG. 8) of the tool main body 200 with a radius
of curvature R, and because the intersecting line T is
inclined with respect to the axis of rotation X in the direc-
tion opposite to the direction of rotation as the distance
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from a proximal end of the tool main body 200 decreases,
the curved cutting edge 62 is formed so as to project
toward the cutting face 10, i.e., in the direction of rotation
of the tool main body 200 as viewed from the flank 50,
and so that the distance from the attaching surface 20
gradually decreases as the distance from the nose por-
tion 40 increases. In addition, a portion of the cutting face,
which extends from the curved cutting edge 62 having
projected shape toward the center of the tool main body
200, is formed as a convex surface 11 projecting in the
direction of rotation of the tool main body 200 as the
curved cutting edge 62.
[0040] The tapered cutting edge 61 is formed so as to
be gradually and linearly away from the imaginary cylin-
drical surface S, along which the curved cutting edge 62
extends, toward the inside of the imaginary cylindrical
surface S as the distance from the curved cutting edge
62 increases, and the distance from the nose portion 40
decreases. The tapered cutting edge 61 and the curved
cutting edge 62 are not smoothly connected to each oth-
er, i.e., the respective tangents thereof drawn at the con-
nection point P define a predetermined angle. FIG. 9 is
an enlarged view showing the vicinity of the connection
point P in the throwaway insert 1 as viewed in a projected
image projected in the direction of rotation of the tool
main body 200. As shown in FIG. 9, the tapered cutting
edge 61 and the curved cutting edge 62 are formed such
that the respective tangents drawn at the connection
point P in the projected image define an angle θ, which
is approximately 15 to 30 minutes. Moreover, the tapered
cutting edge 61 and the cutting edge 41 of the nose por-
tion 40 are formed in a plane so that the angle defined
by the respective tangents of the tapered cutting edge
61 and the curved cutting edge 62 drawn at the connec-
tion point P is maximized not only as viewed in the pro-
jected image, but also as viewed in radial direction of the
tool main body 200.
[0041] In addition, the rake angle α (see FIG. 11, in
which the arrow indicates the direction along which a
workpiece to be cut moves with respect to the throwaway
insert) defined by a portion of the cutting face 10 that is
connected to the major cutting edge 60 gradually increas-
es as the distance from the proximal end of the tool main
body 200 increases, and the distance from the nose por-
tion 40 decreases as viewed in a state in which the throw-
away insert 1 is attached to the tool main body 200. On
the other hand, the flank angle β (see FIG.11) defined
by the flank 50 that is connected to the major cutting edge
60 gradually decreases as the distance from the proximal
end of the tool main body 200 increases, and the distance
from the nose portion 40 decreases.
[0042] Furthermore, there are formed second flanks
51, which function as to increase the flank angle, on re-
spective portions, adjacent to the attaching surface 20,
of the flanks 50 that are connected to the major cutting
edge 60. The second flanks 51 are formed so as to fix
the throwaway insert 1 to the tool main body 200 without
looseness in such a manner that the second flank 51 of

one of the major cutting edges 60 has surface contact
with the tool main body 200 when the throwaway insert
1 is attached to the tool main body 200 as shown in FIG.
5, and the other of the major cutting edges 60 is disposed
outer side.
[0043] As features other than that discussed above, in
the middle of the cutting face of the insert body 100, there
are formed a boss 12 and a through hole 90 extending
from the cutting face 20 to the attaching surface 20. More-
over, at least the cutting face 10 is finished by lapping in
order to prevent fused deposition of material when alu-
minum or the like is machined.
[0044] In addition, the outer surfaces of the projected
portion 201 and pocket 202 provided at the distal end of
the tool main body 200 are machined and finished by
lathing, polishing, and lapping so that the surface rough-
ness thereof is less than 3.2 Pm when indicated by the
Ry roughness, and consequently, the surfaces are plated
with nickel or the like, and/or coated with material having
lubricity such as DLC (Diamond-Like Carbon), WC/C
(tungsten Carbide/Carbon), MoS2, CrN, TiN, Al2O3, or
the like.
[0045] Furthermore, the rotational diameter of the cut-
ting edge of the cutting tool, i.e., the diameter of the im-
aginary cylindrical surface S whose center axis coincides
with the axis of rotation X is indicated on the tool main
body 200 as indicated by reference symbol 203. The ro-
tational diameter of the cutting edge indicated by the in-
dication 203 is, for example, the diameter of the imaginary
cylindrical surface S actually measured in a state in which
a master insert as a gauge for the throwaway insert 1 is
attached to the tool main body 200. In the example shown
in FIG. 13, the actual rotational diameter of the cutting
edge is indicated as 39.952 mm, whereas the designed
diameter is 40 mm. Note that the indication may be made
by a marking such as a laser marking, or by stamping.
[0046] The throwaway insert 1 configured as de-
scribed above is fixed to the tool main body 200 using a
threaded element in such a manner that the nose portion
40 is positioned at the outer periphery of the distal end
of the tool main body 200, that one of the pair of major
cutting edges 60 is assigned as an outer peripheral cut-
ting edge, that the minor cutting edge 80 connected to
the nose portion 40 at the distal end is assigned as a
front cutting edge, and that the attaching surface 20 is
abutted against an attachment seat of the tool main body
200. In addition, the second flank 51, which is formed on
the flank 50 connected to one of the pair of major cutting
edges 60 disposed near the center of the tool main body
200, has surface contact with the tool main body 200,
whereby the throwaway insert 1 is stabilized, and it is
easy to adjust.
[0047] In a state in which the throwaway insert 1 is
attached to the tool main body 200, the major cutting
edge 60 is inclined so as to have a positive axial rake
angle with respect to the axis of rotation of the tool main
body 200 as viewed in side view, i.e., as viewed in a
direction perpendicular to the axis of rotation of the tool
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main body 200 and parallel to the attachment surface 20.
Because the tapered cutting edge 61 and the cutting edge
41 of the nose portion 40 are disposed in a plane, the
axial rake angle is minimum at the vicinity of the nose
portion 40 at the distal end, and the axial rake angle dis-
continuously changes at the connection point P transi-
tioning to the curved cutting edge 62, whereby cutting
force applied to the tapered cutting edge 61 and the
curved cutting edge 62 also changes discontinuously.
Because the curved cutting edge 62 is formed such that
the distance from the attaching surface 20 gradually de-
creases as the distance from the nose portion 40 at the
distal end increases, the axial rake angle of the curved
cutting edge 62 is a positive value greater than the incli-
nation angle of the attaching surface 20, whereby cutting
force is reduced and it is possible to perform high speed
cutting. Moreover, because the curved cutting edge 62
is projected in the direction of rotation of the tool main
body 200, the convex surface 11, which is a cutting face
connected to the curved cutting edge 62, also projects
in the direction of rotation, whereby chip control can be
improved when compared with the case in which a
straight cutting edge is used instead of the curved cutting
edge 62, and a flat cutting face is used.
[0048] Because the curved cutting edge 62 is formed
so as to extend along a predetermined imaginary cylin-
drical surface S whose center axis coincides with the axis
of rotation of the tool main body 200, as viewed in a state
in which the throwaway insert 1 is attached to the tool
main body 200, material contacting the imaginary cylin-
drical surface S can be cut out by the curved cutting edge
62 as the tool main body 200 rotates. At this time, be-
cause the generatrix of the imaginary cylindrical surface
S is in parallel to the center axis thereof, a vertical wall
is machined out. When a cutting operation is performed
while the tool main body 200 is rotated and moved trans-
versely, a wall perpendicular to the vertical wall is ma-
chined by the minor cutting edge 80. Moreover, the ta-
pered cutting edge 61 is formed along the side edge clos-
er to the nose portion 40 than from the curved cutting
edge 62, and thus the tapered cutting edge 61 is deviated
from the rotational locus of the curved cutting edge 62.
Because the tapered cutting edge 61 is formed so as to
gradually curve from the imaginary cylindrical surface S
toward the inside of the imaginary cylindrical surface S
as the distance from the curved cutting edge 62 increas-
es, and the distance from the nose portion 40 decreases,
the tendency is reduced for the metallic material located
outwardly with respect to the nose portion 40 of the throw-
away insert 1 to be pulled and plucked off with discharged
chips in the vicinity thereof, and the tendency of the tip
portion of the throwaway insert 1 to make an extra cut
trace in the metallic material is also reduced. As a result,
a vertical wall having a high quality machined surface
can be obtained, and a high speed cutting operation can
be performed due to reduced cutting force.
[0049] Furthermore, the tapered cutting edge 61 and
the curved cutting edge 62 are connected to each other

at the connection point P, and the angle formed by the
tangent of the tapered cutting edge 61 drawn at the con-
nection point P and the tangent of the curved cutting edge
62 drawn at the connection point P is preferably set to
be approximately in a range from 0° 15’ to 5°, and more
preferably in a range from 0° 15’ to 0° 30’ as viewed in
a rotationally projected image. As a result, the chip flow
made by the curved cutting edge 62 and the chip flow
made by the tapered cutting edge 61 are discontinuous
at the connection point P; therefore, the chips made by
the curved cutting edge 62 and the chips made by the
tapered cutting edge 61 grow in different directions,
which enables easy separation of these chips from each
other. Consequently, the metallic material located out-
wardly with respect to the nose portion 40 is not pulled
by the cut chips made by the curved cutting edge 62, and
the tendency of the tip portion of the throwaway insert 1
to make an extra cut trace in the metallic material is ef-
fectively reduced, and thus a high speed cutting opera-
tion can be performed by improving chip dischargeability
using the curved cutting edge 62 having a convex shape
while interfering with an interaction between the chips
made by the curved cutting edge 62 and the chips made
by the tapered cutting edge 61.
[0050] In the throwaway insert 1, because the rake an-
gle α gradually increases as the distance from the nose
portion 40 decreases, while on the other hand, the flank
angle β gradually decreases as the distance from the
nose portion 40 decreases, the radial rake angle and
flank angle of the major cutting edge are prevented from
greatly changing in the direction from the distal end to
the proximal end of the cutting edge 60 when the throw-
away insert 1 is attached to the tool main body 200 in
such a manner that a positive axial rake angle is applied
to the major cutting edge 60 as in the present embodi-
ment, and as a result, an appropriate rake angle and a
sufficient flank angle can be applied to the major cutting
edge 60 along the entire length thereof.
[0051] According to the throwaway insert 1 of the cut-
ting tool of the present embodiment, it is possible to re-
strict change in the wedge angle of the major cutting edge
60 defined by the upper face as the cutting face 10 and
the flank 50 in the direction from the distal end to the
proximal end of the major cutting edge 60, and as a result,
the strength of the cutting edge can be ensured along
the entire length of the major cutting edge 60. Conse-
quently, vibration due to insufficient rigidity of the cutting
edge and chipping off of the cutting edge during a cutting
operation can be avoided, and furthermore, an excellent
cutting performance, such as reduced cutting force, can
be obtained.
[0052] As explained above, according to the throwa-
way insert 1 of the cutting tool of the present embodiment,
a high speed machining of a metallic material, in partic-
ular, having great ductility, e.g., aluminum, can be per-
formed due to an effective chip control. In addition, a
vertical wall with a high quality machined surface can be
cut out.
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[0053] Furthermore, as shown in FIG. 13, in the cutting
tool of the present invention provided with the throwaway
insert 1, at least the surfaces of the projected portion 201
and pocket 202 provided at the distal end of the tool main
body 200 are machined so that the surface roughness
thereof is less than 3.2 Pm when indicated by the Ry
roughness, and consequently, the surfaces are plated
and/or coated, while on the other hand, the throwaway
insert 1 is finished by lapping. Accordingly, fused depo-
sition of a metallic material having great ductility, e.g.,
aluminum during cutting, can be effectively prevented,
which enables not only a high speed cutting operation,
but also obtaining a vertical wall with a high quality ma-
chined surface.
[0054] Moreover, as shown in FIG. 13, in the cutting
tool of the present embodiment, the tool main body 200
has the indication 203 indicating the diameter of the im-
aginary cylindrical surface S; therefore, when a cutting
operation is performed using an NC machine tool to which
the cutting tool of the invention is attached, and when a
cutting operation program is corrected before the cutting
operation in order to correct machining error due to var-
iation in the diameter of the imaginary cylindrical surface
S caused by manufacturing variation of an individual tool
main body 200, i.e., due to variation in the rotational ra-
dius of the cutting edge, the correcting operation can be
easily performed by correcting the program based on the
indication 203 without necessity of actually measuring
the rotational radius of the cutting edge. As in the em-
bodiment shown in FIG. 13 in which the indication 203
is provided on the proximal end of the projected portion
201, i.e., the distal end of a shank of the tool main body
200, the indication 203 is preferably provided on a portion
of the tool main body 200 which is visible even when the
tool main body 200 is attached to the main spindle of a
machine tool for a cutting operation. If the tool main body
200 is stored while the shank of the tool main body 200
is attached to a holder, and the holder is accommodated
in a magazine, the indication 203 may be provided on
the front surface of the distal end of the tool main body
200, because the indication 203 provided on the outer
surface of the tool main body 200 is not easy to see.
[0055] In the above embodiment, the tapered cutting
edge 61 is formed in a straight shape; however, the ta-
pered cutting edge 61 may be formed in a curved shape
as long as the tangent thereof drawn at the connection
point P forms a predetermined angle with the tangent of
the curved cutting edge 62 drawn at the connection point
P. In particular, as an alternative embodiment shown in
FIG. 10, if the tapered cutting edge 61b is formed so as
to gently project toward the outside, a greater distance
between the tapered cutting edge 61b and the imaginary
cylindrical surface S in the vicinity of the nose portion 40
can be ensured when compared with the case in which
the tapered cutting edge 61 having a straight shape is
used, and also the tapered cutting edge 61b can be
smoothly connected to the cutting edge 41 of the nose
portion 40; therefore, the tendency of the tip portion of

the throwaway insert to make an extra cut trace in the
metallic material is effectively reduced.
[0056] As another alternative embodiment, as shown
in FIG. 12, the flank angle defined by the flank 50 con-
nected to the major cutting edge 60 may be formed so
as to gradually increase as the distance from the major
cutting edge 60 increases, and the distance from the at-
taching surface 20 decreases (see the arrow in FIG. 12).
By incorporating this configuration, it is possible to ensure
the flank angle without degradation of strength of the cut-
ting edge.
[0057] Moreover, the tapered cutting edge 61 and the
cutting edge 41 of the nose portion 40 are formed in a
plane in the above embodiment; however, these are not
necessarily formed in a plane. Nevertheless, if the ta-
pered cutting edge and the cutting edge of the nose por-
tion are formed in a plane, the intersecting angle at the
connection point, which is formed by the tangent of the
curved cutting edge having a predetermined axial rake
angle and the tangent of the tapered cutting edge, can
be maximized as viewed in the radial direction of the tool
main body. Consequently, the cut chips made by the ta-
pered cutting edge and the cut chips made by the curved
cutting edge can be more easily separated due to the
maximized effects of discontinuous change in cutting
force applied to the tapered cutting edge and the curved
cutting edge, and the tendency of the tip portion of the
throwaway insert to make an extra cut trace in the metallic
material is effectively reduced, which enables a high
speed cutting operation.
[0058] In the description for the above embodiment, it
is explained that the throwaway insert and cutting tool
configured as explained above are specifically preferable
for cutting aluminum and aluminum alloy; however, the
throwaway insert and cutting tool of the present invention
also enable a high efficiency machining for various ma-
terials to be cut, for example, steel, or difficult-to-machine
materials such as titanium, titanium alloy, or heat resist-
ant alloys. When a plunge machining was performed for
S55C material (carbon steel for machine structural use)
as an example, a machined surface having surface
roughness of 0.005 mm in surface step was obtained,
and cutting noise was extremely low. In the case of cutting
a workpiece of titanium or titanium alloy, operating life of
a throwaway insert is generally shortened due to cutting
heat concentrating at a cutting point and cut chips be-
cause of low thermal conductivity, even though cutting
force is not very high; however, by using the throwaway
insert of the present invention, it is possible to prevent
cutting heat concentration because generation of exces-
sive heat can be avoided due to a very low cutting force,
and because chip control is excellent as explained above.
When a workpiece of Ti-6Al4V was cut as an example,
operating life of a throwaway insert was not shortened
even though cutting speed, depth of cut, and feed per
tooth were increased compared with a conventional cut-
ting operation, efficiency of machining was improved by
ten times or more, accuracy and surface roughness of
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the cut wall were good, and secondary negative effects
due to extended chips were prevented because chips
were not extended but were curled sharply. In the par-
ticular case in which a workpiece of titanium alloy, heat
resistant alloy, or the like is cut, it is preferable to apply
a small sized honing, for example, a rounded honing mak-
ing a radius from approximately 0.01 mm to 0.03 mm, or
chamfered honing having a size similar to the small
rounded honing, to tips of the cutting edges such as the
major cutting edge 60 including the tapered cutting edge
61 and curved cutting edge 62, the cutting edge 41 of
the nose portion 40, and the minor cutting edge 80, and
it is preferable to coat the surface of the insert body 100
with material such as (Al, Ti) N, TiC, TiN, or the like.
[0059] In the above description, the present invention
is explained with reference to a specific embodiment;
however, the present invention is not limited to the above
embodiment. Accordingly, variations and modifications
which could be derived from the above embodiment by
a person skilled in the art should fall within the scope of
the present invention, as defined by the claims.

Advantageous Effects Obtainable by the Invention

[0060] As explained above, in the throwaway insert of
the cutting tool according to the present invention, be-
cause the major cutting edge comprises the tapered cut-
ting edge and the curved cutting edge, the curved cutting
edge is formed so as to extend along an imaginary cy-
lindrical surface whose center axis coincides with the axis
of rotation of the tool main body, and the tapered cutting
edge is formed so as to be linear or to gradually curve
from the imaginary cylindrical surface toward the inside
of the imaginary cylindrical surface as the distance from
the curved cutting edge increases, and the distance from
the tip portion decreases, a vertical wall having a high
quality machined surface can be obtained, and a high
speed cutting operation can be performed.
[0061] Moreover, in the throwaway insert of the cutting
tool according to the present invention, because the ma-
jor cutting edge comprises the tapered cutting edge and
the curved cutting edge, the curved cutting edge is
formed so as to extend along an imaginary cylindrical
surface whose center axis coincides with the axis of ro-
tation of the tool main body, the tapered cutting edge is
formed so as to gradually curve from the imaginary cy-
lindrical surface toward the inside of the imaginary cylin-
drical surface as the distance from the curved cutting
edge increases, and the distance from the tip portion de-
creases, and the tapered cutting edge and the curved
cutting edge of the major cutting edge are connected to
each other at the connection point such that the respec-
tive tangents thereof drawn at the connection point form
a predetermined angle, a vertical wall having a high qual-
ity machined surface can be obtained, and a high speed
cutting operation can be performed.
[0062] Furthermore, in the throwaway insert of the cut-
ting tool according to the present invention, because the

major cutting edge comprises the tapered cutting edge
and the curved cutting edge, the curved cutting edge is
formed so as to extend along an imaginary cylindrical
surface whose center axis coincides with the axis of ro-
tation of the tool main body, the tapered cutting edge is
formed so as to be linear or to gradually curve from the
imaginary cylindrical surface toward the inside of the im-
aginary cylindrical surface as the distance from the
curved cutting edge increases, and the distance from the
tip portion decreases, the tapered cutting edge and the
curved cutting edge of the major cutting edge are con-
nected to each other at the connection point such that
the respective tangents thereof drawn at the connection
point form a predetermined angle, and the curved cutting
edge is formed so as to project in the direction of rotation
of the tool main body, and is formed such that the distance
from the attaching surface gradually decreases as the
distance from the tip portion increases, a vertical wall
having a high quality machined surface can be obtained,
and a high speed cutting operation can be performed due
to improved chip control.
[0063] Furthermore, in the throwaway insert of the cut-
ting tool according to the present invention, because the
major cutting edge comprises the tapered cutting edge
and the curved cutting edge, the curved cutting edge is
formed so as to extend along an imaginary cylindrical
surface whose center axis coincides with the axis of ro-
tation of the tool main body, and so as to project in the
direction of rotation of the tool main body, and the curved
cutting edge is formed such that the distance from the
attaching surface gradually decreases as the distance
from the proximal end of the tool main body decreases,
a high speed cutting operation can be performed due to
improved chip control.
[0064] In the cutting tool according to the present in-
vention provided with a throwaway insert at the distal end
of the tool main body, because at least the surface of the
distal end of the tool main body is machined so that the
surface roughness thereof is less than 3.2 Pm when in-
dicated by the Ry roughness, a high speed cutting oper-
ation can be performed while preventing fused deposition
of a metallic material having great ductility such as alu-
minum during cutting, which enables not only improving
chip control, but also obtaining a vertical wall with a high
quality machined surface.
[0065] In addition, by providing an indication of the di-
ameter of the cylindrical surface which is formed by ro-
tating the curved cutting edge about the axis of rotation
of the tool main body, a cutting operation program can
be easily corrected before the cutting operation; there-
fore, efficiency of operation can be improved.

Claims

1. A cutting tool comprising:

a tool main body (200); and
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a throwaway insert (1) provided at the distal end
of the tool main body (200), the throwaway insert
substantially formed in a polygonal shape and
comprising:

a cutting face (10) as an upper surface
thereof;
an attaching surface (20) as a lower surface
thereof for attaching to the tool main body
(200);
a flank (50) as a side surface thereof formed
between the cutting face (10) and the at-
taching surface (20);
a nose portion (40) which is formed at a cor-
ner of the cutting face (10), and which has
a substantially arc-shaped cutting edge
(41); and
a major cutting edge (60) which is formed
along an intersecting ridge between the cut-
ting face (10) and the flank (50) so as to be
connected to an end of the cutting edge (41)
of the nose portion (40), and which includes
a tapered cutting edge (61) connected to
the cutting edge (41) of the nose portion
(40), and a curved cutting edge (62) con-
nected to an end of the tapered cutting edge
(61) at a connection point (P) positioned op-
posite to the nose portion (40) such that the
respective tangents thereof drawn at the
connection point form a predetermined an-
gle (θ),
wherein the curved cutting edge (62) is
formed so as to extend along an imaginary
cylindrical surface (S) whose center axis co-
incides with the axis of rotation (X) of the
tool main body (200), as viewed in a state
in which the throwaway insert (1) is attached
to the tool main body (200) in such a manner
that the nose portion (40) is positioned at
an outer periphery of a distal end of the tool
main body (200), and
wherein the tapered cutting edge (61) is
formed so as to be linear or gradually curve
from the imaginary cylindrical surface (S)
toward the inside of the imaginary cylindri-
cal surface (S) as the distance from the
curved cutting edge (62) increases, and the
distance from the nose portion (40) de-
creases, characterised in that:

the curved cutting edge (62) is formed
so as to project in the direction of rota-
tion of the tool main body (200), and is
formed such that the distance from the
attaching surface (20) gradually de-
creases as the distance from the nose
portion (40) increases.

2. A cutting tool according to claim 1, wherein the cut-
ting edge (41) of the nose portion (40) and the ta-
pered cutting edge (61) are formed in a plane.

3. A cutting tool according to claim 1 or 2,
wherein the cutting face (10) connected to the major
cutting edge (60) is formed such that the rake angle
thereof gradually increases as the distance from the
nose portion (40) decreases, and
wherein the flank (50) connected to the major cutting
edge (60) is formed such that the flank angle thereof
gradually decreases as the distance from the nose
portion (40) decreases.

4. A cutting tool according to claim 1, 2 or 3, wherein
the flank (50) connected to the major cutting edge
(60) is formed such that the flank angle thereof grad-
ually decreases as the distance from the major cut-
ting edge (60) increases, and the distance from the
attaching surface (20) decreases.

5. A cutting tool according to one of claims 1 to 4 further
comprising:

another major cutting edge (60) and another
flank (50) both of which are provided on a side
opposite to the other major cutting edge (60);
and
a pair of second flanks (51, 51) respectively
formed on the flanks (50, 50) connected to the
pair of major cutting edges (60, 60) and in the
vicinity of the attaching surface so as to increase
the flank angles of the flanks (50, 50), wherein
the pair of second flanks (51, 51) are formed
such that one (51) of the second flanks corre-
sponding to one (60) of the pair of major cutting
edges makes surface contact with the tool main
body (200) as viewed in a state in which the
throwaway insert (1) is attached to the tool main
body (200) in such a manner that the other (60)
of the pair of major cutting edges is positioned
at an outer periphery of the tool main body (200).

6. A cutting tool according to any one of the preceding
claims, wherein the diameter of the imaginary cylin-
drical surface (S) is indicated on the tool main body
(200).

Patentansprüche

1. Schneidwerkzeug, umfassend:

einen Werkzeughauptkörper (200); und
einen Wegwerfeinsatz (1), der an dem distalen
Ende des Werkzeughauptkörpers (200) vorge-
sehen ist, wobei der Wegwerfeinsatz im We-
sentlichen in einer mehreckigen Form ausgebil-
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det ist und umfasst:

eine Schneidfläche (10) als eine obere
Oberfläche desselben;
eine Anbringoberfläche (20) als eine untere
Oberfläche desselben zur Anbringung an
den Werkzeughauptkörper (200);
eine Flanke (50) als eine Seitenoberfläche
desselben, die zwischen der Schneidfläche
(10) und der Anbringoberfläche (20) ausge-
bildet ist;
einen Nasenabschnitt (40), der an einer Ek-
ke der Schneidfläche (10) ausgebildet ist
und eine im Wesentlichen bogenförmige
Schneidkante (41) aufweist; und
eine Hauptschneidkante (60), die entlang
eines Schnittgrats zwischen der Schneid-
fläche (10) und der Flanke (50) so ausge-
bildet ist, dass sie mit einem Ende der
Schneidkante (41) des Nasenabschnitts
(40) verbunden ist, und die eine abge-
schrägte Schneidkante (61), die mit der
Schneidkante (41) des Nasenabschnitts
(40) verbunden ist, und eine gekrümmte
Schneidkante (62) beinhaltet, die mit einem
Ende der abgeschrägten Schneidkante
(61) an einem gegenüber dem Nasenab-
schnitt (40) angeordneten Verbindungs-
punkt (P) so verbunden ist, dass die an dem
Verbindungspunkt gezogenen jeweiligen
Tangenten derselben einen vorgegebenen
Winkel (θ) bilden,
wobei die gekrümmte Schneidkante (62) so
ausgebildet ist, dass sie sich entlang einer
imaginären zylindrischen Oberfläche (S) er-
streckt, deren Mittelachse bei Betrachtung
in einem Zustand, in dem der Wegwerfein-
satz (1) an dem Werkzeughauptkörper
(200) auf eine solche Weise angebracht ist,
dass der Nasenabschnitt (40) an einem äu-
ßeren Umfang eines distalen Endes des
Werkzeughauptkörpers (200) angeordnet
ist, mit der Drehachse (X) des Werkzeug-
hauptkörpers (200) zusammenfällt, und
die abgeschrägte Schneidkante (61) so
ausgebildet ist, dass sie geradlinig ist oder
sich mit größer werdendem Abstand von
der gekrümmten Schneidkante (62) und
kleiner werdendem Abstand von dem Na-
senabschnitt (40) schrittweise von der ima-
ginären zylindrischen Oberfläche (S) in
Richtung auf die Innenseite der imaginären
zylindrischen Oberfläche (S) krümmt, da-
durch gekennzeichnet, dass:

die gekrümmte Schneidkante (62) so
ausgebildet ist, dass sie in der Richtung
der Drehung des Werkzeughauptkör-

pers (200) hervorsteht und der Abstand
von der Anbringoberfläche (20) mit grö-
ßer werdendem Abstand von dem Na-
senabschnitt (40) schrittweise ab-
nimmt.

2. Schneidwerkzeug nach Anspruch 1, bei dem die
Schneidkante (41) des Nasenabschnitts (40) und die
abgeschrägte Schneidkante (61) in einer Ebene
ausgebildet sind.

3. Schneidwerkzeug nach Anspruch 1 oder 2,
bei dem die mit der Hauptschneidkante (60) verbun-
dene Schneidfläche (10) so ausgebildet ist, dass de-
ren Spanwinkel mit kleiner werdendem Abstand von
dem Nasenabschnitt (40) schrittweise zunimmt, und
die mit der Hauptschneidkante (60) verbundene
Flanke (50) so ausgebildet ist, dass deren Flanken-
winkel mit kleiner werdendem Abstand von dem Na-
senabschnitt (40) schrittweise abnimmt.

4. Schneidwerkzeug nach Anspruch 1, 2 oder 3, bei
dem die mit der Hauptschneidkante (60) verbundene
Flanke (50) so ausgebildet ist, dass deren Flanken-
winkel mit größer werdendem Abstand von der
Hauptschneidkante (60) und kleiner werdendem Ab-
stand von der Anbringoberfläche (20) schrittweise
abnimmt.

5. Schneidwerkzeug nach einem der Ansprüche 1 bis
4, ferner umfassend:

eine weitere Hauptschneidkante (60) und eine
weitere Flanke (50), die jeweils an einer der an-
deren Hauptschneidkante (60) gegenüberlie-
genden Seite vorgesehen sind; und
ein Paar zweiter Flanken (51, 51), die jeweils an
den mit dem Paar von Hauptschneidkanten (60,
60) verbundenen Flanken (50, 50) und in der
Nähe der Anbringoberfläche so ausgebildet
sind, dass die Flankenwinkel der Flanken (50,
50) zunehmen, wobei
das Paar zweiter Flanken (51, 51) so ausgebil-
det ist, dass eine (51) der zweiten Flanken, die
einer (60) des Paars von Hauptschneidkanten
entspricht, bei Betrachtung in einem Zustand, in
dem der Wegwerfeinsatz (1) an dem Werkzeug-
hauptkörper (200) auf eine solche Weise ange-
bracht ist, dass die andere (60) des Paars von
Hauptschneidkanten an einem äußeren Um-
fang des Werkzeughauptkörpers (200) ange-
ordnet ist, mit dem Werkzeughauptkörper (200)
in Oberflächenkontakt steht.

6. Schneidwerkzeug nach einem der vorhergehenden
Ansprüche, bei dem der Durchmesser der imaginä-
ren zylindrischen Oberfläche (S) an dem Werkzeug-
hauptkörper (200) angezeigt ist.
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Revendications

1. Outil de coupe comprenant :

un corps (200) principal d’outil, et
une plaquette jetable (1) prévue à l’extrémité
distale du corps (200) principal d’outil, la pla-
quette jetable ayant sensiblement une forme po-
lygonale et comprenant :

une face de coupe (10), comme étant sa
surface supérieure ;
une surface (20) de fixation comme étant
sa surface inférieure pour la fixation au
corps (200) principal d’outil ;
une face de dépouille (50) comme étant sa
surface latérale formée entre la face de cou-
pe (10) et la surface (20) de fixation ;
une partie (40) formant nez qui est formée
au niveau d’un coin de la face de coupe (10),
et qui a une arête tranchante (41) ayant sen-
siblement une forme arquée ; et
une arête tranchante (60) principale qui est
formée le long d’une arête d’intersection en-
tre la face de coupe (10) et la face de dé-
pouille (50) de manière à être relié à une
extrémité de l’arête tranchante (41) de la
partie (40) formant nez, et qui comporte une
arête tranchante (61) fuselée reliée à l’arête
tranchante (41) de la partie (40) formant
nez, et une arête tranchante incurvée (62)
reliée à une extrémité de l’arête tranchante
fuselée (61) à un point de raccordement (P)
placé en face de la partie (40) formant nez
de sorte que les tangentes respectives de
ceux-ci établies au point de raccordement
forment un angle prédéterminé (9),
où l’arête tranchante incurvée (62) est for-
mée de manière à s’étendre le long d’une
surface imaginaire cylindrique (S) dont l’axe
central coïncide avec l’axe (X) de rotation
du corps (200) principal d’outil, en regardant
dans un état dans lequel la plaquette jetable
(1) est fixée au corps (200) principal d’outil
de telle manière que la partie (40) formant
nez soit positionnée à la périphérie exté-
rieure d’une extrémité distale du corps (200)
principal d’outil, et
où l’arête tranchante fuselée (61) est for-
mée de manière à être linéaire ou incurvée
progressivement depuis la surface imagi-
naire cylindrique (S) vers l’intérieur de la
surface imaginaire cylindrique (S) à mesure
que la distance à partir de l’arête tranchante
incurvée (62) augmente, et la distance à
partir de la partie (40) formant nez diminue,
caractérisé en ce que :

l’arête tranchante incurvée (62) est for-
mée de manière à se projeter dans le
sens de rotation du corps (200) princi-
pal d’outil, et est formée de sorte que
la distance à partir de la surface (20)
de fixation diminue progressivement à
mesure que la distance à partir de la
partie (40) formant nez augmente.

2. Outil de coupe selon la revendication 1, dans lequel
l’arête tranchante (41) de la partie (40) formant nez
et l’arête tranchante fuselée (61) sont formées dans
un plan.

3. Outil de coupe selon la revendication 1 ou 2,
dans lequel la face de coupe (10) reliée à l’arête
tranchante principale (60) est formée de sorte que
l’angle de coupe de celle-ci augmente progressive-
ment à mesure que la distance à partir de la partie
(40) formant nez diminue, et
dans lequel la face de dépouille (50) reliée à l’arête
tranchante principale (60) est formée de sorte que
l’angle du flanc de celle-ci diminue graduellement à
mesure que la distance entre la partie (40) formant
nez diminue.

4. Outil de coupe selon la revendication 1, 2 ou 3, dans
lequel la face de dépouille (50) reliée à l’arête tran-
chante principale (60) est formée de sorte que l’angle
du flanc de celle-ci diminue graduellement à mesure
que la distance entre l’arête tranchante principale
(60) augmente, et la distance à partir de la surface
(20) de fixation diminue.

5. Outil de coupe selon l’une des revendications 1 à 4
comprenant en outre :

une autre arête tranchante principale (60) et une
autre face de dépouille (50) qui sont tous les
deux prévus sur un côté opposé à l’autre arête
tranchante principale (60) ; et
une paire de deuxièmes faces de dépouille (51,
51) formées respectivement sur les faces de dé-
pouille (50, 50) reliées à la paire d’arêtes tran-
chantes principales (60, 60) et dans le voisinage
de la surface de fixation de manière à augmenter
les angles du flanc des faces de dépouille (50,
50), où
la paire de deuxièmes faces de dépouille (51,
51) sont formées de sorte qu’une (51) des
deuxièmes faces de dépouille correspondant à
une (60) de la paire d’arêtes tranchantes princi-
pales rend la surface de contact avec le corps
(200) principal d’outil en regardant dans un état
dans lequel la plaquette jetable (1) est fixée au
corps (200) principal d’outil de telle manière que
l’autre (60) de la paire d’arêtes tranchantes prin-
cipales soit positionné à la périphérie extérieure
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du corps (200) principal d’outil.

6. Outil de coupe selon l’une quelconque des revendi-
cations précédentes, dans lequel le diamètre de la
surface imaginaire cylindrique (S) est indiqué sur le
corps (200) principal d’outil.
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