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(54) TOOL BODY, INSERT SUPPORT MECHANISM, AND CUTTING TOOL

(57) A cutting insert which is capable of suppressing
shifting of a cutting insert during cutting is provided. A
tool body (20), including an insert mounting part on which
a cutting insert is mounted, includes a leading end sur-
face (30) and an outer side surface (32). The insert
mounting part includes a base surface (21A) and a side
wall surface with which the cutting insert is brought into
contact and also includes second and third engagement
parts which are formed in the base surface and with which
the cutting insert is brought into contact. When, as viewed
from a direction facing the base surface, the base surface
is divided into four areas by a first boundary (L1) which
is set so as to pass through substantially a center of the
base surface and to extend from the leading end surface
side to a base end side, and a second boundary (L2)
which is set to so as to be orthogonal to the first boundary,
the second engagement part (24) is formed in the first
area (26) on the outer side surface side relative to the
first boundary and on the base end side relative to the
second boundary, and the third engagement part (25) is
formed in the second area (27) on the outer side surface
side relative to the first boundary and on the leading end
surface side relative to the second boundary.
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Description

Technical Field

[0001] The present invention relates to a tool body of
a cutting tool which uses a cutting insert, an insert support
mechanism and a cutting tool.

Background Art

[0002] A cutting tool which uses a cutting insert includ-
ing a circular-arc shaped cutting edge is widely used as
it is suited for use in three-dimensional machining of
shapes. A ball end mill and a radius end mill, etc., are
known as this type of cutting tool. Further, a cutting tool
which uses a cutting insert including a circular-arc
shaped cutting edge can be used suitably for copy ma-
chining, etc., not only as a rotary cutting tool but also as
a cutting tool for lathes. In a cutting tool which uses a
cutting insert including a circular-arc shaped cutting
edge, a peripheral side surface of the cutting insert com-
prises a cylindrical-shaped or truncated conical-shaped
curved face which matches the shape of the cutting edge.
Thus, when the curved face of the peripheral side surface
of the cutting insert has a higher ratio than a flat face
thereof, this is likely to lead to an unstable fixation of the
cutting insert, and the cutting insert may be shifted in the
rotating direction during cutting. Concerning a reception
mechanism as to the rotating direction of a cutting insert,
Patent Document 1 discloses a cutting tool. The cutting
tool in Patent Document 1 is a cutting tool comprising a
cutting insert and a tool body, wherein the tool body in-
cludes a leading end surface and an outer side surface
leading to the leading end surface and extending from a
leading end side to a base end side. The tool body com-
prises an insert mounting part for mounting a cutting in-
sert on the tool body. The insert mounting part includes
a base surface which comes into contact with a lower
surface of the cutting insert and a side wall surface which
comes into contact with a peripheral side surface of the
cutting insert. This cutting tool includes a reception mech-
anism which receives a rotational moment which acts on
the cutting insert such that the cutting insert mounted on
the insert mounting part is rotated on the base surface.
The reception mechanism includes an engagement part
(first engagement part) formed in the lower surface of the
cutting insert and an engagement part (second engage-
ment part) formed in the base surface of the insert mount-
ing part and is configured such that these engagement
parts are engaged with each other. The second engage-
ment part formed in the base surface corresponds to one
specific portion of a surface which defines the first en-
gagement part formed in the lower surface of the cutting
insert. When, as viewed from a direction facing the base
surface, the base surface is divided into two areas by a
boundary (first virtual plane) which passes through the
center of gravity of an upper surface of the cutting insert
and which is parallel to the longitudinal direction of the

cutting tool, the engagement part formed in the base sur-
face is formed on the outer side surface side (opposite
side to the side where the side wall surface is located)
of the cutting tool. Further, when the base surface is di-
vided into two areas by a boundary (i.e., a second virtual
plane orthogonal to the first virtual plane) which passes
through the center of gravity of the upper surface of the
cutting insert and which is perpendicular to the longitu-
dinal direction of the cutting tool, the engagement part
formed in the base surface is formed so as to be located
in an area on the base end side of the cutting tool.

Citation List

Patent Document

[0003] Patent Document 1: WO2013/051703

Summary

Technical Problem

[0004] The cutting tool in Patent Document 1 brings
about effects of suppressing shifting of the cutting insert
during cutting. However, the first engagement part of the
cutting insert and the second engagement part of the
insert mounting part come into contact with each other
via one location only, and this places limitations on a load
which can suppress shifting. In other words, there is still
room for improvement in enhancing the cutting conditions
for high efficiency machining, and the cutting insert may
be shifted when being applied with a large load. If the
cutting insert is shifted during cutting, the cutting insert
may be abnormally damaged, or the machining accuracy
of the workpiece may be deteriorated.
[0005] An object of the present invention is to provide
a cutting tool having a structure which is capable of stably
supporting a rotational moment which acts on a cutting
insert and also to provide a tool body of such cutting tool.

Solution to Problem

[0006] A tool body of a cutting tool according to the
present invention is a tool body including an insert mount-
ing part on which a cutting insert is removably mounted.
The tool body includes a leading end surface and an outer
side surface extending from the leading end surface to
a base end side. The insert mounting part includes an
opening provided in at least one of the leading end sur-
face and the outer side surface. The insert mounting part
includes a base surface and a side wall surface with
which the cutting insert is brought into contact and second
and third engagement parts which are formed in the base
surface and with which the cutting insert is brought into
contact. When, as viewed from a direction facing the base
surface, the base surface is divided into four areas by a
first boundary L1 which is set so as to pass through sub-
stantially a center of the base surface and to extend from
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the leading end surface side to the base end side, and a
second boundary L2 which is set so as to pass through
substantially the center of the base surface and to be
orthogonal to the first boundary L1, the second engage-
ment part is formed in the first area on the outer side
surface side relative to the first boundary L1 and on the
base end side relative to the second boundary L2, and
the third engagement part is formed in the second area
on the outer side surface side relative to the first boundary
L1 and on the leading end surface side relative to the
second boundary L2.
[0007] An insert support mechanism of a cutting tool
according to the present invention is an insert support
mechanism in a cutting tool in which a cutting insert is
removably mounted on an insert mounting part of a tool
body, the insert support mechanism being configured so
as to receive a rotational moment which acts on the cut-
ting insert so as to rotate the cutting insert on a base
surface of the insert mounting part. The cutting insert
comprises a first engagement part provided in an end
surface which is brought into contact with the base sur-
face. The first engagement part includes at least two spe-
cific portions which are separate from each other. The
base surface of the tool body is provided with second
and third engagement parts so as to be separate from
each other, the second and third engagement parts cor-
responding to the two specific portions. When the cutting
insert is mounted on the insert mounting part, one of the
specific portions is brought into contact with the second
engagement part while the other one of the specific por-
tions does not come into contact with the third engage-
ment part. When the cutting insert receives the rotational
moment, at least part of the insert mounting part is elas-
tically deformed, so that the other one of the specific por-
tions is brought into contact with the third engagement
part.
[0008] A cutting tool according to the present invention
comprises a tool body according to the present invention
and a cutting insert.

Brief Description of Drawings

[0009]

Fig. 1 is a perspective view of a cutting tool according
to an embodiment of the present invention.

Fig. 2 is a partially enlarged perspective view of a
part in the periphery of an insert mounting part after
a cutting insert has been removed from the cutting
tool of Fig. 1.

Fig. 3 is a perspective view in which a cutting insert
according to an embodiment of the present invention
is viewed from the first engagement part side.

Fig. 4 is a plan view of the cutting insert of Fig. 3.

Fig. 5 is a bottom view of the cutting insert of Fig. 3.

Fig. 6 is a side view of the cutting insert of Fig. 3.

Fig. 7 is a partially enlarged view in which a part in
the periphery of the insert mounting part of Fig. 2 is
viewed from a direction corresponding to a base sur-
face.

Fig. 8 is a schematic diagram showing a positional
relationship between a first engagement part and
second and third engagement parts in a state in
which a cutting insert is mounted.

Fig. 9 is a schematic diagram showing a positional
relationship between the first engagement part and
the second and third engagement parts in a state in
which a large load is applied to the cutting insert.

Fig. 10 is a perspective view of a shim provided in
an insert mounting part of a cutting tool according to
another embodiment of the present invention.

Description of Embodiments

[0010] Embodiments of the present invention will now
be described with reference to the attached drawings.
[0011] As shown in Fig. 1, a cutting tool 1 of the present
embodiment comprises a cutting insert 10 and a tool body
20 on which the cutting insert 1 is removably mounted.
The cutting insert 10 is fixed to the tool body 20 by a
fastening screw. The cutting tool 1 is a rotary cutting tool
which cuts work while rotating about a rotational axis C
extending from a leading end side to a base end side of
the tool body 20. Such cutting tool 1 is also referred to
as a rotating tool.
[0012] As shown in Figs. 3 to 6, the cutting insert 10
comprises two opposing end surfaces 11, 12 and a pe-
ripheral side surface 13 extending therebetween. A cut-
ting edge E is formed along an intersection between the
first end surface 12, out of the two end surfaces, and the
peripheral side surface 13. The cutting edge E is formed
throughout an outer edge of the first end surface 11.
[0013] As shown in the plan view of Fig. 4, the contour
shape of the first end surface 11 of the cutting insert 10
is substantially circular shaped. In other words, in the
cutting edge E, an active cutting edge thereof has a sub-
stantially circular-arc shape. The peripheral side surface
13 is given a positive clearance angle, and the cutting
insert 10 is a so-called positive-type cutting insert. The
contour shape of the second end surface 12 is also sub-
stantially circular shaped, similarly to the first end surface
11. As shown in Fig. 3, the cutting insert 10 has a shape
of rotational symmetry with respect to a central axis J,
which is set so as to extend through the first and second
end surfaces 11, 12. As described above, the cutting in-
sert 10 is configured as a so-called circular insert. For
the facilitation of understanding the descriptions, the first

3 4 



EP 3 260 226 A1

4

5

10

15

20

25

30

35

40

45

50

55

end surface 11 is referred to as an upper surface 11, and
the second end surface 12 is referred to as a lower sur-
face 12. However, the words "upper" and "lower" do not
limit the present invention, and the present invention
should not be interpreted narrowly based on those words.
[0014] The cutting insert 10 is provided with a mounting
hole 18 which penetrates the upper surface 11 and the
lower surface 12, and a fastening screw is inserted
through the mounting hole 18. Due to the shape of rota-
tional symmetry of the cutting insert 10, a central axis of
the mounting hole 18 matches the central axis J of the
cutting insert 10.
[0015] A first engagement part 14 defined by a recess
is formed in the lower surface 12 of the cutting insert 10.
The first engagement part 14 is defined by a bottom sur-
face part 17B surrounding the mounting hole 18 and a
side wall surface 17A rising from an outer peripheral part
of the bottom surface part 17B. The bottom surface part
17B extends in a direction orthogonal to the central axis
J, and, herein, in particular, extends along a plane or-
thogonal to the central axis J. The side wall surface 17A
is formed from the outer peripheral part of the bottom
surface part 17B in a direction of extension of the central
axis J. However, the side wall surface 17A is not parallel
to the central axis J and is formed so as to be inclined in
a predetermined direction at a predetermined angle. Fur-
ther, the part between the side wall surface 17A and the
bottom surface part 17B is given a round (fillet). The side
wall surface 17A includes six engagement recessed
parts 15, which are each curved in a recessed shape and
arranged at regular intervals in a circumferential direction
about the central axis J, and also includes six curved
projected parts 16, which are each curved in a projecting
shape and arranged between adjacent engagement re-
cessed parts 15. The first engagement part 14 has a con-
tour shape of sixfold rotational symmetry with respect to
the central axis J of the cutting insert 10. The plurality of
engagement recessed parts 15 are regularly arranged
around the central axis J, whereby the rotating and
mounting of the cutting insert 10 enables a worn out cut-
ting edge portion that cannot be used anymore to be re-
placed with another cutting edge portion. It should be
noted that, when the cutting insert 10 is mounted on an
insert mounting part 21, from among the plurality of en-
gagement recessed parts 15, only two specific engage-
ment recessed parts 15 are brought into contact with sec-
ond and third engagement parts 24, 25, which are de-
scribed below. Herein, the specific engagement re-
cessed parts 15 are also referred to as specific portions
15. The design which is provided in the upper surface 11
and which includes "L," "6" and a combination of "<" and
"s" (see Fig. 4) offers a sign when the rotating and mount-
ing of the cutting insert 10 is performed six times at a
maximum. The design formed in the upper surface 11 of
the cutting insert 10 is aligned with a mark formed in the
tool body 20, whereby it becomes easy for the engage-
ment recessed parts 15 of the lower surface 12 to be
aligned with the second and third engagement parts 24,

25. The mark formed in the tool body 20 is referred to as
an alignment mark, etc., and may be formed in a simple
notch shape, as shown in Figs. 1, 2 and 7.
[0016] As shown in Fig. 1, the tool body 20 includes a
leading end surface 30 located at an end on the leading
end side and an outer side surface 32 extending from
the leading end surface 30 to the base end side. The tool
body 20 of the present embodiment further includes a
base end surface 31 located at an end on the base end
side. The base end surface 31 serves as a mounting
surface when the cutting tool 1 is attached to a main shaft
of a machining tool. However, the shape is not limited
thereto. The shape of the cutting tool 1 on the base end
side may be any shape, as long as the cutting tool 1 can
be attached to the main shaft of the machining tool di-
rectly or via a holding fixture.
[0017] As shown in Fig. 2, the tool body 20 comprises
the insert mounting part 21 for removably mounting the
cutting insert 10 thereon, and the insert mounting part 21
is formed so as to notch part of the leading end surface
30 of the tool body 20. Further, the insert mounting part
21 is formed so as to notch part of the outer side surface
32. In other words, the insert mounting part 21 includes
openings respectively leading to the leading end surface
30 and the outer side surface 32. The insert mounting
part 21 is defined by a base surface 21A and a side wall
surface 21 B including a portion which faces toward the
leading end surface 30 and a portion which faces toward
the outer side surface 32. The side wall surface 21 B is
provided with two curved surfaces in recessed shapes
for supporting the peripheral side surface 13 of the cutting
insert. In a narrow sense, such two curved surfaces in
recessed shapes alone may be referred to as the side
wall surface 21 B. Herein, a surface portion which in-
cludes such two curved surfaces in recessed shapes and
which has a wall shape to intersect the base surface 21
A is referred to in its entirety as the side wall surface 21
B. A screw hole 23 is formed in the base surface 21A. A
fastening screw inserted through the cutting insert 10 is
screwed in the screw hole 23 so as to fix the cutting insert
10 to the insert mounting part 21. The screw hole 23 in
the cutting tool 1 of the present embodiment is formed
so as not to be perpendicular but to be inclined in a pre-
determined direction at a predetermined angle with re-
spect to the base surface 21A, as shown in Figs. 7 and
8. Such configuration is employed so as to increase a
force holding down the cutting insert 10 toward the side
wall surface 21 B. However, the configuration is not lim-
ited thereto, and the screw hole 23 may be formed so as
to be perpendicular to the base surface 21A.
[0018] The base surface 21A is provided with the sec-
ond and third engagement parts 24, 25 each including,
as part thereof, a side wall surface curved in a projecting
shape. The second and third engagement parts 24, 25
are defined by a protrusion protruding from the base sur-
face 21A and are accommodated in the first engagement
part 14 when the cutting insert 10 is mounted on the insert
mounting part 21. Fig. 8 is a schematic diagram showing
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a state in which the cutting insert 10 is mounted on the
insert mounting part 21, where only the second engage-
ment part 24 is engaged with one of the specific portions
15, which have been specified in advance. Meanwhile,
Fig. 9 is a schematic diagram showing a state in which
a large load is applied to the cutting insert 10 during cut-
ting. As shown in Fig. 9, the second and third engagement
parts 24, 25 are engaged with the two specific portions
15, which have been specified in advance, from among
the above-mentioned plurality of engagement recessed
parts 15, thereby functioning to receive a rotational mo-
ment which acts on the cutting insert 10 so as to rotate,
on the base surface 21 A, the cutting insert 10 mounted
on the insert mounting part 21. Accordingly, the above-
described structure of the cutting tool 1 may be referred
to as a reception mechanism.
[0019] Explanation will now be made regarding the po-
sitions where the second and third engagement parts 24,
25 are formed.
[0020] When viewed from a direction facing the base
surface 21A (direction perpendicular to the base surface
21A), from among the four areas of the base surface 21A
which are defined by a first boundary L1 (parallel to the
rotational axis C), which passes through substantially a
center of the base surface 21A and which is perpendic-
ular to the leading end surface 30 of the tool body 20,
and a second boundary L2 (orthogonal to the rotational
axis C), which passes through substantially the center of
the base surface 21A and which is parallel to the leading
end surface 30 of the tool body 20, the second engage-
ment part 24 is formed in a first area 26 on the outer side
surface 32 side and on the base end side (the base end
surface 31 side). Further, from among such four areas
of the base surface 21A which are defined by the first
boundary L1 and the second boundary L2, the third en-
gagement part 25 is formed in a second area 27 on the
outer side surface 32 side and on the leading end surface
30 side. It should be noted that, when, as in the cutting
tool 1 of the present embodiment, the base surface 21A
includes the screw hole 23, the first and second bound-
aries L1, L2 can be set so as to pass through the center
(in particular, the center position along the base surface
21A). A fixing force which fixes the cutting insert 10 is
generated by the screwing of a fastening screw in the
screw hole 23, and the second and third engagement
parts 24, 25 are arranged at suitable positions so as to
generate such fixing force. However, when, as in the cut-
ting tool 1 of the present embodiment, in which the screw
hole 23 is inclined with respect to the base surface 21A,
a central axis H of the screw hole 23 constitutes a line
rather than a point when viewed from the direction facing
the base surface 21A. In such case, an intersection point
X between the central axis H of the screw hole 23 and a
virtual plane in which the base surface 21A extends may
be used as a center of the screw hole 23. The intersection
point X may be referred to as a center point X. In other
words, when viewed from the direction facing the base
surface 21A, from among the four areas of the base sur-

face 21A which are defined by the first boundary L1,
which passes through the center point X and which is
perpendicular to the leading end surface 30 of the tool
body 20, and the second boundary L2, which passes
through the center point X and which is parallel to the
leading end surface 30 of the tool body 20, the second
engagement part 24 is formed in an area on the outer
periphery side and on the base end side, i.e., the first
area 26 on the outer side surface 32 side and on the base
end surface 31 side. Further, from among the four areas
of the base surface 21A which are defined by the first
boundary L1 and the second boundary L2, the third en-
gagement part 25 is formed in an area on the outer pe-
riphery side and on the leading end side, i.e., the second
area 27 on the outer side surface 32 side and on the
leading end surface 30 side.
[0021] As shown in Figs. 8 and 9, the second engage-
ment part 24 is engaged with an inner wall of the specific
engagement recessed part 15 of the cutting insert 10.
The second engagement part 24 is dimensioned so as
to be slightly smaller than the engagement recessed part
15 so as to easily enter the engagement recessed part
15. Further, as to the second engagement part 24, the
shape of part of a wall surface thereof substantially
matches the shape of the engagement recessed part 15
such that the second engagement part 24 is capable of
making surface contact with the inner wall of the engage-
ment recessed part 15. An engagement surface of the
second engagement part 24 is preferably inclined so as
to form an acute angle with a virtual plane parallel to the
base surface 21 A. In particular, the engagement surface
of the second engagement part 24 is preferably inclined
so as to have a thin part on its top side and a thick part
on its base end side. When the engagement surface of
the second engagement part 24 is formed so as to be
inclined in such manner, it becomes easier for the second
engagement part 24 to enter the engagement recessed
part 15, and the strength of the second engagement part
24 is enhanced.
[0022] As shown in Fig. 9, when a large load is applied
to the cutting insert 10 during cutting, the third engage-
ment part 25 is engaged with an inner wall of the second
specific engagement recessed part 15. As shown in Fig.
8, only when the cutting insert 10 is mounted on the tool
body 20, the third engagement part 25 does not come
into contact with the inner wall of the engagement re-
cessed part 15, and the two face toward each other with
a small gap therebetween. When a large load is applied
to the cutting insert 10, the third engagement part 25 is
brought into contact (engaged) with the inner wall of the
engagement recessed part 15 so as to perform its func-
tion. The gap when the cutting insert 10 is mounted on
the tool body 20 preferably falls within a range of 0.01
mm or more and 0.20 mm or less. The third engagement
part 25 is dimensioned so as to be slightly smaller than
the engagement recessed part 15 so as to easily enter
the engagement recessed part 15. Further, as to the third
engagement part 25, the shape of part of a wall surface
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thereof substantially matches the shape of the engage-
ment recessed part 15 such that the third engagement
part 25 is capable of making surface contact with the
inner wall of the engagement recessed part 15. An en-
gagement surface of the third engagement part 25 is pref-
erably inclined so as to form an acute angle with the virtual
plane parallel to the base surface 21 A. In particular, the
engagement surface of the third engagement part 25 is
preferably inclined so as to have a thin part on its top
side and a thick part on its base end side. When the
engagement surface of the third engagement part 25 is
formed so as to be inclined in such manner, it becomes
easier for the third engagement part 25 to enter the en-
gagement recessed part 15, and the strength of the third
engagement part 25 is enhanced.
[0023] When viewed from the direction facing the base
surface 21A, a distance A between the second engage-
ment part 24 and the center of the screw hole 23 is made
greater than a distance B between the third engagement
part 25 and the center of the screw hole 23 (A>B). When
viewed from the direction facing the base surface 21 A,
a direction of a normal F of the second engagement part
24, which is at a center point of a contact area with the
engagement recessed part 15, does not pass through
the center of the screw hole 23. A direction of a normal
G of the third engagement part 25, which is at a center
point of a contact area with the engagement recessed
part 15, also does not pass through the center of the
screw hole 23. Herein, the contacts between the second
and third engagement parts 24, 25 and the engagement
recessed parts 15 even encompass predetermined-area
(which does not mean a point) contacts, and therefore,
normals are set at the center points of such areas. Ac-
cordingly, the contacts between the second and third en-
gagement parts 24, 25 and the engagement recessed
parts 15 do not exclude point contacts. In the case of
such point contacts, normals F, G are set at such points.
Further, as described above, the cutting tool 1 of the
present embodiment is configured such that the central
axis H of the screw hole 23 is inclined with respect to the
base surface 21 A, and therefore, the center point X is
used as the center of the screw hole 23. In other words,
when viewed from the direction facing the base surface
21 A, the distance A between the second engagement
part 24 and the center point X is greater than the distance
B between the third engagement part 25 and the center
point X. Further, as shown in Fig. 9, when viewed from
the direction facing the base surface 21A, the direction
of the normal F of the second engagement part 24, which
is at the center point of the contact area with the engage-
ment recessed part 15, does not pass through the center
point X, and the direction of the normal G of the third
engagement part 25, which is at the center point of the
contact area with the engagement recessed part 15, also
does not pass through the center point X. An angle α in
which the direction of the normal F of the second engage-
ment part 24 is shifted from a direction toward the center
point X is smaller than an angle β in which the direction

of the normal G of the third engagement part 25 is shifted
from the direction toward the center point X (α < β).
[0024] The base surface 21A preferably has a surface
hardness which falls within a range of 48 HRC or more
and 68 HRC or less based on Rockwell hardness (JIS Z
2245 or ISO 6508-1). With such hardness, the hardness
of each of the second and third engagement parts 24, 25
is preferably adjusted, thereby preventing plastic defor-
mation due to contact and also preventing brittle fracture.
In other words, with such surface hardness range of the
base surface 21A, during the application of a large load,
the third engagement part 25 is brought into contact with
the inner wall of the engagement recessed part 15 via
elastic deformation.
[0025] Next, the effects provided by a cutting tool of
the present embodiment will be described. When the cut-
ting insert 10 receives a rotational moment due to cutting
resistance, the rotation center is served by a contact part
between the second engagement part 24 and the en-
gagement recessed part 15. In the case of the cutting
tool 1 of the present embodiment, a rotational moment
which acts on the cutting insert 10 generally acts in a
right-handed (clockwise) direction when viewed from the
direction facing the base surface 21A. In other words,
the cutting edge which is in action (active cutting edge)
of the cutting tool 1 is arranged so as to be located on
the leading end surface 30 side and on the outer side
surface 32 side. Since the active cutting edge is located
on the leading end surface 30 side of the cutting tool 1
with respect to the contact part between the second en-
gagement part 24 and the engagement recessed part
15, the rotational moment acts in a right-handed direc-
tion. Therefore, a unidirectional rotational moment con-
sistently continues to be applied to the cutting insert 10
during cutting. Accordingly, the clamped state of the cut-
ting insert 10 becomes stable.
[0026] Further, due to the configuration in which the
second engagement part 24 is formed in the first area
26, which is located at a position, on the base end side,
which is distant from the active cutting edge involved in
cutting, there is an increase in the rotational moment
around the contact part between the second engagement
part 24 and the engagement recessed part 15 which is
generated from cutting resistance. As a result, the sec-
ond engagement part 24 stably receives a rotational mo-
ment which acts on the cutting insert 10, leading to an
improvement of the clamping force.
[0027] Moreover, the third engagement part 25 is
formed in the second area 27 while including a contacta-
ble surface (engagement surface) in a direction opposing
the rotational moment. As described above, when a large
load is applied to the cutting insert 10, the third engage-
ment part 25 is brought into contact with the inner wall
of the engagement recessed part 15, to which the third
engagement part 25 has become closer via elastic de-
formation of the insert mounting part 21, so as to perform
its function. When a large load is applied to the cutting
insert 10, if the second engagement part 24 alone re-
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ceives the entire load, the second engagement part 24
may be damaged. In view of this, the second engagement
part 24 receives a load in cooperation with the third en-
gagement part 25, whereby damage to the second en-
gagement part 24 is suppressed so as to cope with a
large load. As described above, the mere configuration
in which the cutting insert 10 is mounted on the insert
mounting part 21 leaves a small gap between the third
engagement part 25 and the cutting insert 10. Such gap
is a gap in which, before the occurrence of damage such
as plastic deformation to the second engagement part
24, the third engagement part 25 and the cutting insert
10 are brought into contact with each other. In other
words, when the second engagement part 24 or the side
wall surface 21 B is slightly elastic-deformed, the third
engagement part 25 and the cutting insert 10 are imme-
diately brought into contact and into engagement with
each other. When viewed from the direction facing the
base surface 21 A, the distance A between the second
engagement part 24 and the center of the screw hole 23
is made so as to be greater than the distance B between
the third engagement part 25 and the center of the screw
hole 23, whereby the gap of the third engagement part
25 is appropriately adjusted. However, as described
above, since the cutting tool 1 of the present embodiment
is configured such that the central axis H of the screw
hole 23 is inclined with respect to the base surface 21A,
the center point X is used as the center of the screw hole
23. In other words, when viewed from the direction facing
the base surface 21A, the distance A between the second
engagement part 24 and the center point X (see Fig. 9)
is made so as to be greater than the distance B between
the third engagement part 25 and the center point X (see
Fig. 9), whereby the gap of the third engagement part 25
is appropriately adjusted.
[0028] The third engagement part 25 is closer to the
active cutting edge than the second engagement part 24.
In other words, the third engagement part 25 is formed
in the second area 27 on the leading end surface 30 side.
Thus, immediately after the third engagement part 25
starts functioning by being brought into contact with the
inner wall of the engagement recessed part 15, it inde-
pendently receives the force of rotational moment in
place of the second engagement part 24. Accordingly,
damage to the second engagement part 24 is further sup-
pressed. It should be noted that, the third engagement
part 25 in the present embodiment is formed such that
the mere mounting of the cutting insert 10 on the tool
body 20 does not allow the third engagement part 25 to
come into contact with the inner wall of the engagement
recessed part 15. However, the configuration is not lim-
ited thereto. The third engagement part 25 may be formed
such that the mere mounting of the cutting insert 10 on
the tool body 20 allows the third engagement part 25 to
be brought into contact with the inner wall of the engage-
ment recessed part 15. In such case as well, the second
engagement part 24 is formed so as to be brought into
contact with the inner wall of the engagement recessed

part 15.
[0029] As described above, as shown in Fig. 9, when
viewed from the direction facing the base surface 21A,
the angle α in which the direction of the normal F of the
second engagement part 24 is shifted, in a clockwise
direction, from the direction toward the center point X is
smaller than the angle β in which the direction of the
normal G of the third engagement part 25 is shifted, in a
counterclockwise direction, from the direction toward the
center point X. In other words, the third engagement part
25 comes into contact with part of the engagement re-
cessed part 15 of the cutting insert 10 which is more
distant from the center of the engagement recessed part
15 than the second engagement part 24. Further, the
shift directions are opposite with respect to the center
parts of the engagement recessed parts 15. The respec-
tive contact positions of the second engagement part 24
and the third engagement part 25 are shifted from each
other with respect to the engagement recessed parts 15,
thereby preventing the contact locations of the first en-
gagement part 14 of the cutting insert 10 from being dam-
aged, and as a result, damage to the second engagement
part 24 can further be suppressed. Moreover, the third
engagement part 25 can be caused to come into contact
with the engagement recessed part 15 via its surface
which is distant from its center part, i.e., a near-planar
surface, and therefore, a wide contact area can be
achieved, and the occurrence of a defect such as plastic
deformation can be suppressed. Accordingly, a large
load during cutting can further be coped with.
[0030] As described above, the contour shape of the
first end surface 11 of the cutting insert 10 of the present
embodiment is substantially circular shaped. Therefore,
the peripheral side surface of the cutting insert 10 which
is brought into contact with the insert mounting part 21
is configured by a truncated conical-shaped curved face.
When the contact surface of the peripheral side surface
13 comprises a truncated conical-shaped curved face, it
is difficult for the peripheral side surface 13 to oppose a
rotational moment which urges the cutting insert 10 to be
rotated on the base surface 21A. Therefore, the engage-
ment between the first engagement part 15 of the cutting
insert 10 and the second and third engagement parts 24,
25 of the insert mounting part 21 acts effectively. The
contour shape of the cutting insert 10 including the sub-
stantially circular-arc shaped cutting edge E is not limited
to a substantially circular shape. In other words, the con-
tour shape of the cutting insert 10 in which the contact
surface of the peripheral side surface 13 is configured
by a substantially cylindrical-shaped or substantially con-
ical-shaped curved face is not limited to a substantially
circular shape. When a substantially circular-arc shaped
contour portion of the cutting insert 10 occupies between
30% or more and 100% or less of the entire contour shape
thereof, the insert support mechanism of the present in-
vention attains a significantly high degree of effective-
ness. Further, when the cutting insert 10 is provided with
a plurality of main cutting edges each having a contour
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shape of an arc equal to or greater than a quarter circular
arc, the insert support mechanism of the present inven-
tion attains a significantly high degree of effectiveness.
It should be noted that an arc equal to or greater than a
quarter circular arc refers to a circular arc with a central
angle of 90° or greater.
[0031] As described above, in the cutting tool 11 of the
present embodiment, the positions where the second and
third engagement parts 24, 25 are formed have been
devised such that the first engagement part 14 formed
in the second end surface 12 of the cutting insert 10 is
engaged, at two or more locations, with the second and
third engagement parts 24, 25 formed in the base surface
21A of the insert mounting part 21; therefore, the rotation
(shifting) of the cutting insert 10 can be suppressed ef-
fectively even when the cutting insert 10 receives a large
load, and, at the same time, the effect in which the side
wall surface 21 B of the insert mounting part 21 suppress-
es the rotation of the cutting insert 10 is maximized,
whereby a large load during cutting can be coped with.
As a result, abnormal damage to the cutting insert 1 can
be suppressed, and the machining accuracy of the work-
piece can be improved.
[0032] In the present embodiment, a shim is not used
for the insert mounting part 21, and the tool body 20 is
directly provided with the second and third engagement
parts 24, 25. However, in the present invention, the con-
figuration is not limited thereto. The present invention
can also be applied to a case in which a shim 40 as shown
in Fig. 10 is used and in which the shim 40 is provided
with the second and third engagement parts 24, 25. Spe-
cifically, the shim 40 is configured by providing the sec-
ond and third engagement parts 24, 25 on a surface of
a plate-like shim body which defines the base surface
21A with which the cutting insert 10 is brought into con-
tact. By providing the shim 40 with the second and third
engagement parts 24, 25, it becomes easier to form the
second and third engagement parts 24, 25 in more com-
plicated shapes. Further, when the second and third en-
gagement parts 24, 25 are damaged, the replacement
of the shim 40 allows the tool life of the cutting tool 1 to
be prolonged. The shim 40 may be provided with a hole
for fixing the shim 40 to the tool body 20 by a screw, etc.
The use of a fastening means such as a screw makes it
easy to perform replacement after the shim 40 is fixed to
the tool body 20. The shim 40 can be fixed to the tool
body 20 not only by employing a mechanical means, such
as a fastening means, a clamp or an engagement be-
tween a recessed part and a projected part, but also by
utilizing elastic deformation or thermal deformation like
press fitting or shrink fitting or employing a non-mechan-
ical means like bonding, welding or adhesion.
[0033] The cutting tool 1 of the present invention is not
limited to the above-described embodiment. Such em-
bodiment has been described regarding the case in
which the first engagement part 14 is defined by the re-
cess formed in the lower surface 13 of the cutting insert
10 and in which the second and third engagement parts

24, 25 are defined by the protrusion which is formed in
the base surface 21A and which is accommodated in the
recess so as to be capable of being engaged with part
of the side wall surface which defines such recess. How-
ever, conversely to such embodiment, it is also possible
to employ a configuration in which a first engagement
part is defined by a protrusion formed in the lower surface
13 of the cutting insert 10 and in which second and third
engagement parts are defined by a recess including an
engagement portion which accommodates the protru-
sion so as to be capable of being engaged with part of a
side wall surface which defines such protrusion (not
shown).
[0034] The second and third engagement parts 24, 25
in the present embodiment are formed as parts of one
protrusion, but such two engagement parts 24, 25 may
also be provided as completely independent protrusions.
Similarly, the first engagement part may be divided into
completely independent multiple recessed parts rather
than being configured as one recessed part. However,
when the second and third engagement parts 24, 25 are
formed as parts of one protrusion, such configuration
makes it possible to form the two engagement parts 24,
25 in a small space and also achieves an increased
strength of such protrusion part, and this can prevent the
occurrence of plastic deformation, etc.
[0035] As for the shape of a cutting insert, it is possible
to employ a positive type but also a negative type in which
a peripheral side surface thereof is not given a positive
clearance angle. Further, there is no particular limitation
placed on the entire shape of the cutting insert, and the
present invention can also be applied to cutting inserts
having various shapes. For example, the present inven-
tion can also be applied to cutting inserts respectively
including peripheral side surfaces with various curved
shapes, including an elliptically curved shape, an asym-
metrically curved shape, and others.
[0036] The contour shape of the recess which defines
the first engagement part 14 provided in the cutting insert
may be a simple geographic shape such as a circle or a
square. In such case, such cutting insert has n-fold
(where n is a natural number of 2 or higher) rotational
symmetry around an axis thereof, and if the cutting insert
is provided with a plurality of engagement recessed parts
15, it is possible to use a plurality of cutting edge portions
of the cutting insert. The first engagement part 14 is pref-
erably formed in a shape which allows the first engage-
ment part 14 to be brought into contact with the second
and third engagement parts 24, 25 via as wide an area
as possible. When the recess has a shape including the
engagement recessed parts 15 as in the present embod-
iment, no particular limitation is placed on the number of
the engagement recessed parts 15. The number of the
engagement recessed parts 15 may be more or less than
six, which is the number indicated in the present embod-
iment. The number of the engagement recessed parts
15 may be adjusted as appropriate, depending on the
shape of the workpiece and the cutting conditions. How-
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ever, the number of the engagement recessed parts 15
is preferably between three or more and ten or less. When
the number of the engagement recessed parts 15 is
above ten, the size of the engagement recessed part 15
is reduced compared with the size of the cutting insert
10, and this makes it difficult for a rotational moment to
be sufficiently received. When two or less engagement
recessed parts are employed, the number of correspond-
ing cutting edges is accordingly two or less, and there-
fore, it is possible to employ a structure in which the pe-
ripheral side surface 13 of the cutting insert 10 receives
a rotational moment without the use of the engagement
recessed parts 15.
[0037] The present embodiment has been described
regarding the case in which the cutting insert 10 is fixed
by a fastening screw. However, the present invention is
not limited thereto and can also be applied to a case in
which another clamping method with the use of a wedge,
a presser piece, etc., is used to fix the cutting insert 10.
However, the reception mechanism of the present inven-
tion exerts the most significant effects when the cutting
insert 10 is fixed by a fastening screw.
[0038] In the insert mounting part 21 in the present
embodiment, the leading end surface 30 of the cutting
tool 1 and the outer side surface 32 thereof are both pro-
vided with openings, but the configuration is not limited
thereto. In the insert mounting part 21, either the leading
end surface 30 of the cutting tool 1 or the outer side sur-
face 32 thereof may be provided with an opening. The
intersecting edge portion, which corresponds to such
opening, between the upper surface of the cutting tool 1
and the peripheral side surface thereof can function as
an active cutting edge. In other words, the position of the
active cutting edge and the direction of arrangement may
be adjusted as appropriate, and the opening of the insert
mounting part 21 may be arranged, depending on the
shape of the workpiece and the cutting conditions. Even
in such case, the four areas (26, 27, 28, 29) viewed from
the direction facing the base surface 21 A, are set by the
first boundary L1 (parallel to the rotational axis C), which
passes through substantially the center of the base sur-
face 21A and which is perpendicular to the leading end
surface 30 of the tool body 20, and the second boundary
L2 (orthogonal to the rotational axis C), which passes
through substantially the center of the base surface 21A
and which is parallel to the leading end surface 30 of the
tool body 20.
[0039] In the above-described embodiments, the
present invention has been described specifically in a
given way, but the present invention is not limited to the
described embodiments. It should be appreciated that
various alterations and changes can be made to the
present invention without departing from the gist and
scope of the invention defined in the claims. The present
invention encompasses all kinds of modifications, appli-
cations and equivalents that are encompassed by the
idea of the present invention defined by the scope of the
claims.

Reference Signs List

[0040]

1 Cutting tool
10 Cutting insert
11 First end surface (upper surface)
12 Second end surface (lower surface)
13 Peripheral side surface
14 First engagement part
15 Engagement recessed parts
16 Curved projected parts
17A Side wall surface
17B Bottom surface part
18 Mounting hole
J Central axis
E Cutting edge
20 Tool body
21 Insert mounting part
21 A Base surface
21 B Side wall surface
23 Screw hole
H Central axis
X Center point
24 Second engagement part
25 Third engagement part
26 First area
27 Second area
28 Third area
29 Fourth area
30 Leading end surface
31 Base end surface
32 Outer side surface
33 Chip pocket
40 Shim
C Rotational axis
L1 First boundary
L2 Second boundary
A Distance between the second engagement part

and the center point X
B Distance between the third engagement part and

the center point X
F Normal of the second engagement part which is

at the center point of the contact area with the
insert engagement recessed part

G Normal of the third engagement part which is at
the center point of the contact area with the insert
engagement recessed part

α Angle formed by the normal of the second en-
gagement part and the direction toward the cent-
er point

β Angle formed by the normal of the third engage-
ment part and the direction toward the center
point
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Claims

1. A tool body (20) of a cutting tool (1) including an
insert mounting part (21) on which a cutting insert
(10) is removably mounted, wherein:

the tool body (20) includes a leading end surface
(30) and an outer side surface (32) extending
from the leading end surface (30) to a base end
side;
the insert mounting part (21) includes an open-
ing provided in at least one of the leading end
surface (30) and the outer side surface (32); and
the insert mounting part (21) includes a base
surface (21A) and a side wall surface (21 B) with
which the cutting insert (10) is brought into con-
tact and second and third engagement parts (24,
25) which are formed in the base surface (21A)
and with which the cutting insert (10) is brought
into contact, and wherein
when, as viewed from a direction facing the base
surface (21A), the base surface (21A) is divided
into four areas (26, 27, 28, 29) by a first boundary
(L1) which is set so as to pass through substan-
tially a center of the base surface (21A) and to
extend from the leading end surface (30) side
to the base end side, and a second boundary
(L2) which is set so as to pass through substan-
tially the center of the base surface (21A) and
to be orthogonal to the first boundary (L1),
the second engagement part (24) is formed in
the first area (26) on the outer side surface (32)
side relative to the first boundary (L1) and on
the base end side relative to the second bound-
ary (L2), and
the third engagement part (25) is formed in the
second area (27) on the outer side surface (32)
side relative to the first boundary (L1) and on
the leading end surface (30) side relative to the
second boundary (L2).

2. The tool body according to claim 1, wherein:

the tool body includes a screw hole (23) which
is formed in the base surface (21 A) so as to be
screwed in by a fastening screw which fixes the
cutting insert (10); and
when an intersection point between a central ax-
is (H) of the screw hole (23) and a virtual plane
in which the base surface (21 A) extends is re-
garded as a center point (X),
substantially the center of the base surface (21
A) serves as the center point (X).

3. The tool body according to claim 1 or 2, wherein the
insert mounting part (21) includes openings provided
in both the leading end surface (30) and the outer
side surface (32).

4. The tool body according to any one of claims 1 to 3,
wherein an engagement surface of each of the sec-
ond and third engagement parts (24, 25) is inclined
so as to form an acute angle with a virtual plane
parallel to the base surface (21 A).

5. The tool body according to claim 2, wherein, when
viewed from the direction facing the base surface
(21A), a distance (A) between the second engage-
ment part (24) and the center point (X) is greater
than a distance (B) between the third engagement
part (25) and the center point (X).

6. The tool body according to claim 2, wherein:

when viewed from the direction facing the base
surface (21A), a direction of a normal (F) of the
second engagement part (24) which is at a cent-
er point of an area of the second engagement
part (24) which is brought into contact with the
first engagement part (14) does not pass
through the center point (X);
a direction of a normal (G) of the third engage-
ment part (25) which is at a center point of an
area of the third engagement part (25) which is
brought into contact with the first engagement
part (14) does not pass through the center point
(X); and
an angle (α) in which the direction of the normal
(F) of the second engagement part (24) is shifted
from a direction toward the center point (X) is
smaller than an angle (β) in which the direction
of the normal (G) of the third engagement part
(25) is shifted from the direction toward the cent-
er point (X).

7. The tool body according to any one of claims 1 to 6,
wherein a surface hardness of the base surface
(21A) is between 48 HRC or more and 68 HRC or
less based on Rockwell hardness.

8. The tool body according to any one of claims 1 to 7,
wherein the second and third engagement parts (24,
25) are formed as parts of one protrusion part.

9. The tool body according to any one of claims 1 to 8,
wherein:

the insert mounting part (21) includes a shim
(40) which defines the base surface (21A) with
which the cutting insert (10) is brought into con-
tact; and
the second and third engagement parts (24, 25)
are formed in the shim (40).

10. An insert support mechanism in a cutting tool (1) in
which a cutting insert (10) is removably mounted on
an insert mounting part (21) of a tool body (20), the
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insert support mechanism being configured so as to
receive a rotational moment which acts on the cutting
insert (10) so as to rotate the cutting insert (10) on
a base surface (21A) of the insert mounting part (21),
wherein:

the cutting insert (10) comprises a first engage-
ment part (14) provided in an end surface (12)
which is brought into contact with the base sur-
face (21A), the first engagement part (14) includ-
ing at least two specific portions (15) which are
separate from each other;
the base surface (21A) of the tool body (20) is
provided with second and third engagement
parts (24, 25) so as to be separate from each
other, the second and third engagement parts
(24, 25) corresponding to the two specific por-
tions (15);
when the cutting insert (10) is mounted on the
insert mounting part (21), one of the specific por-
tions (15) is brought into contact with the second
engagement part (24) while the other one of the
specific portions (15) does not come into contact
with the third engagement part (25); and
when the cutting insert (10) receives the rota-
tional moment, at least part of the insert mount-
ing part (21) is elastically deformed, so that the
other one of the specific portions (15) is brought
into contact with the third engagement part (25).

11. The insert support mechanism according to claim
10, wherein, when, as viewed from a direction facing
the base surface (21A), the base surface (21A) is
divided into four areas (26, 27, 28, 29) by a first
boundary (L1) which is set so as to pass through
substantially a center of the base surface (21A) and
to extend from a leading end surface (30) side of the
cutting tool (1) to a base end side and a second
boundary (L2) which is set so as to pass through
substantially the center of the base surface (21A)
and to be orthogonal to the first boundary (L1), and
when the cutting insert (10) is mounted on the insert
mounting part (21), and the second area (27) is then
located on a back side of an active working edge of
the cutting insert (10),
the third engagement part (25) is located in the sec-
ond area (27).

12. The insert support mechanism according to claim 10
or 11, wherein:

the insert support mechanism includes a screw
hole (23) formed in the base surface (21A) so
as to be screwed in by a fastening screw which
fixes the cutting insert (10); and
when an intersection point between a central ax-
is (H) of the screw hole (23) and a virtual plane
in which the base surface (21A) extends is re-

garded as a center point (X),
substantially the center of the base surface
(21A) serves as the center point (X).

13. A cutting tool comprising the tool body (20) according
to any one of claims 1 to 9 and a cutting insert (10).

14. The cutting tool according to claim 13, wherein:

the cutting insert (10) includes first and second
end surfaces (11, 12) and a peripheral side sur-
face (13) which connects the first and second
end surfaces (11, 12);
when viewed from a direction facing the first end
surface (11), the cutting insert (10) includes a
circular-arc shaped contour portion; and
the circular-arc shaped contour portion occupies
between 30% or more and 100% or less of the
entire contour shape of the cutting insert.

15. The cutting tool according to claim 13 or 14, wherein:

the cutting insert (10) includes first and second
end surfaces (11, 12) and a peripheral side sur-
face (13) which connects the first and second
end surfaces (11, 12);
when viewed from the direction facing the first
end surface (11), a cutting edge of the cutting
insert (10) includes a circular-arc shaped main
cutting edge; and
the main cutting edge is formed in a contour
shape of an arc equal to or greater than a quarter
circular arc.

16. The cutting tool according to any one of claims 13
to 15, wherein the number of the specific portions
(15) of the first engagement part (14) is between
three or more and ten or less.

17. The cutting tool according to any one of claims 13
to 16, wherein:

the first engagement part (14) is defined by a
recess; and
the second and third engagement parts (24, 25)
are defined by a protrusion which is accommo-
dated in the recess so as to be capable of being
engaged with part of a side wall surface which
defines the recess.

18. The cutting tool according to any one of claims 13
to 16, wherein:

the first engagement part (14) is defined by a
protrusion; and
the second and third engagement parts (24, 25)
are defined by a recess which accommodates
the protrusion so as to be capable of being en-
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gaged with part of a side wall surface which de-
fines the protrusion.
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