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(57) Abstract: A cutting insert (23; 123; 223; 323; 423; 523; 623) includes at least one first insert supporting surface (25; 125; 225;
325; 425; 525; 625, 625", 625™, 625", and a plurality of cutting elements (27; 127; 227; 327", 327", 327™, 327""; 427, 527, 627).
Each cutting element includes at least one cutting edge (29), each cutting element projecting outwardly at its base (31) from the at
least one first insert supporting surface (25; 125; 225; 325; 425; 525; 625", 625", 625™, 625™") to a tip (35) of the cutting element re -
mote from the at least one first insert supporting surface (25; 125; 225; 325; 425; 525; 625', 625", 625™, 625™"). Each of the cutting
elements (27; 227; 327", 327"; 327™; 327™"; 427) is substantially centered on a corresponding one of the plurality of first insert sup -
porting surfaces (25; 225; 325; 425) in a thickness (T) direction of the cutting insert. There are four cutting elements (27; 127; 327',
327", 327™, 327", 527), and each of the cutting elements (27; 327'; 327"; 327™; 327"") is substantially centered on a corresponding

one

of the plurality of first insert supporting surfaces (25; 325).
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CUTTING INSERT HAVING A PLURALITY OF CUTTING
ELEMENTS THEREON AND CUTTING TOOL THEREFOR

BACKGROUND AND SUMMARY

[0001] The present invention relates generally to a cutting insert and a cutting tool and, more
particularly, to such cutting inserts having a plurality of cutting elements thereon and cutting
tools using such inserts.

[0002] It is desirable to provide cutting tools for metal chip removal with one or more
replaceable cutting inserts having one or more cutting edges thereon that can be mounted to a
toolholder and indexed to active positions and, after, becoming worn or damaged, can be moved
to inactive positions so that other, unworn and undamaged cutting edges can be indexed to the
active positions. Indexable cutting inserts are well known in machining operations such as
rotating tool applications such as milling, drilling, and boring, and in turning applications.
DE1271503 discloses a rotating tool with an insert that is indexable to two positions but, because
of its configuration, cannot be adapted for indexing to additional positions, and can only be
securely mounted in those two positions. However, in some applications, such as where it is
desired to drill a relatively small diameter hole, conventional indexable inserts mounted on
toolholders are not practical. It is desirable to provide cutting inserts and rotating cutting tools
that facilitate provision of indexable cutting inserts in wide variety of applications. US5004379
discloses a cutting insert for a turning tool, the insert having three or more cutting edges,
however, accurate positioning of the insert relative to a toolholder is complex.

[0003] According to an aspect of the present invention, a cutting insert includes at least one first
insert supporting surface and a plurality of cutting elements. Each cutting element includes at
least one cutting edge, each cutting element projecting outwardly at a base of the cutting element
from the at least one first insert supporting surface to a tip of the cutting element remote from the
at least one first insert supporting surface. There are four cutting elements and each of the cutting
elements is substantially centered on a corresponding one of the plurality of first insert

supporting surfaces.
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[0004] According to another aspect of the present invention, a cutting tool comprises a
toolholder having at least one insert-receiving recess and at least one cutting insert as described

above mounted in the at least one insert-receiving recess.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The features and advantages of the present invention are well understood by reading the
following detailed description in conjunction with the drawings in which like numerals indicate
similar elements and in which:

[0006] FIGS. 1A and 1B are side and bottom views of a cutting tool according to an aspect of
the present invention;

[0007] FIGS. 2A and 2B are perspective views of a cutting insert according to an aspect of the
present invention;

[0008] FIG. 3 is a schematic side view of a cutting insert according to another aspect of the
present invention;

[0009] FIG. 3 is a schematic side view of a cutting insert according to another aspect of the
present invention;

[0010] FIG. 4 is a schematic side view of a cutting insert according to another aspect of the
present invention;

[0011] FIG. 5 is a schematic side view of a cutting insert according to another aspect of the
present invention;

[0012] FIG. 6 is a schematic side view of a cutting insert according to another aspect of the
present invention;

[0013] FIG. 7 is a schematic side view of a cutting insert according to another aspect of the
present invention; and

[0014] FIG. 8 is a schematic side view of a cutting insert according to another aspect of the

present invention.

DETAILED DESCRIPTION
[0015] A cutting tool 21 according to an aspect of the present invention is shown in FIGS. 1A
and 1B and includes a cutting insert 23 according to a further aspect of the present invention.

The cutting insert 23, an embodiment of which is shown in FIGS. 2A and 2B, comprises at least
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one first insert supporting surface 25 (four shown in the embodiment of FIGS. 2A-2B) and a
plurality of cutting elements 27. An insert supporting surface is defined as a surface that is
designed to support the insert against an abutment surface, usually on a toolholder and it may be
continuous, e.g. by being planar or being smoothly curved. An insert supporting surface is
distinguished from an ordinary surface particularly in that the shape of the surface will ordinarily
correspond with the shape of an abutment surface, and in that a location of the insert supporting
surface relative to the cutting edge(s) of the insert is important to ensure proper positioning of the
cutting edge when the insert supporting surface supports the insert by abutting against an
abutment surface.

[0016] Each cutting element 27 comprises at least one cutting edge 29. Each cutting element 27
projects outwardly at its base 31 from the at least one first insert supporting surface 25 to a tip 35
of the cutting element remote from the at least one first insert supporting surface.

[0017] In a variety of embodiments such as are shown in FIGS. 2A-2B, 3, 4, 5, 6, and 8 the
cutting insert 23, 123, 223, 323, 423, and 623 comprises a plurality of first insert supporting
surfaces 25, 125, 225, 325, and 425 respectively. The embodiments of FIGS. 2A-2B, 3, 5, and 8
show cutting inserts 23, 123, 323, and 623 with four first insert supporting surfaces 25, 125, 325,
and 625 (and 6257, 625, 625); FIG. 4 shows a cutting insert 223 with three insert supporting
surfaces 225; and FIG. 6 shows a cutting insert 423 with two (elliptical) first insert supporting
surfaces. FIG. 7 shows an embodiment of a cutting insert 523 with a single first insert
supporting surface 525 and a plurality of cutting elements 527 arranged around an indexing axis
A of the cutting insert.

[0018] In each embodiment of the cutting insert 23, 123, 223, 323, 423, 523, and 623, the
plurality of first insert supporting surfaces 25, 125, 225, 325, 425, 525, and 625°, 6257, 625,
625’ and the plurality of cutting elements 27, 127, 227, 327" (and 3277, 327, and 327°), 427,
527, and 627 on the inserts can be arranged around an indexing axis A of the cutting insert,
although it is not necessary that the first insert supporting surfaces or the cutting elements be
arranged around an indexing axis. Each of the cutting elements 27, 227, 327°, 327, 327, 327"
and 427 is substantially centered on a corresponding one of the plurality of first insert supporting
surfaces 25, 225, 325 and 425 in the thickness T direction of the cutting insert. Stated another
way, each of the cutting elements 27, 227, 3277, 3277, 327, 327 and 427 may be disposed

substantially in about a center of a corresponding one of the plurality of first insert supporting



WO 2012/168113 PCT/EP2012/059979

surfaces 25, 225, 325 and 425 in a thickness T direction. The thickness T is defined as the

distance between the second insert supporting surfaces 37.

Each of the cutting elements 27, 227, 3277, 3277, 327, 327 and 427 may be spaced from the
at least two second insert supporting surfaces 37. Each of the cutting inserts 23, 123, 223, 323,
423, and 523 show each of the one or more first insert supporting surfaces arranged equidistantly
from the indexing axis A of the cutting insert, however, as seen in the embodiment of FIG. 8, it
will be appreciated that a cutting insert 623 might have one or more of a plurality of first insert
supporting surfaces 6257, 6257, 625, and 625 arranged at different distances from an
indexing axis A.

[0019] All of the cutting inserts 23, 123, 223, 423, 523, and 623 shown in FIGS. 2A-2B, 3, 4, 6,
7, and 8§ have cutting elements 27, 127, 227, 427, 527, and 627 that are identical. If desired,
however, a cutting insert 323 as shown in FIG. 5 can have one or more cutting elements 3277,
3277, 327, and 327 that differ from other ones of the plurality of cutting elements.

[0020] In the cutting inserts 23, 123, 223, 323, and 423 shown in FIGS. 2A-2B and 4-6, each of
the cutting elements 27, 127, 227, 327" (and 327, 327", and 327°”’), and 427, is shown
disposed substantially in a center of a corresponding one of a plurality of first insert supporting
surfaces 25, 125, 225, 325, 425. However, as seen in, for example, FIGS. 3 and §, one or more
of the cutting elements 627 can be disposed remote from a center of a first insert supporting
surface 625 and 625,

[0021] As seen with reference to the insert 23 shown in FIGS. 2A and 2B, the insert can include
one or more (two shown) second insert supporting surfaces 37 extending transverse to an
indexing axis A of the cutting insert. The second insert supporting surfaces 37 are illustrated as
extending perpendicularly to the indexing axis A, and as being flat, however, it is not necessary
that they extend perpendicularly to the indexing axis or that they be flat.

[0023] The insert 23 further comprises a through hole 39 extending between the at least two
second insert supporting surfaces 37. As seen in FIG. 1A, the through hole 39 can be used to
receive a mounting screw 41 for mounting the insert 23 relative to a recess 43 in a toolholder 45
of the cutting tool 21.

[0024] In the insert 23 shown in FIGS. 2A-B, each of the cutting elements 27 is substantially

surrounded by a corresponding one of the plurality of first insert supporting surfaces 25.



WO 2012/168113 PCT/EP2012/059979

However, it will be appreciated that the first insert supporting surface need not completely
surround a particular cutting element. Moreover, a cutting element 127 might extend over a
plurality of first insert supporting surfaces 125 as shown in FIG. 3.

[0025] The cutting tool 21 shown in FIGS. 1A and 1B comprises a toolholder 45 having at least
one insert-receiving recess 43 and at least one cutting insert 23 mounted in the at least one insert-
receiving recess. If desired, the cutting tool might have a plurality of recesses and a plurality of
inserts mounted in the recesses. If the cutting tool comprises a plurality of recesses, not all of the
cutting inserts provided in the recesses need to be the same type of insert.

[0026] The cutting tool 21 shown in FIGS. 1A and 1B is a stationary tool and, more particularly,
a drilling tool with cutting elements 27 in the form of counterbore elements, such as dowel hole
drill tips. It will be appreciated, however, that a cutting tool according to an aspect of the present
invention might be a rotating tool such as a milling tool or another type of tool, such as a turning
tool. In the cutting tool 21 shown in FIGS. 1A and 1B, the at least one cutting insert 23 is
mounted in the at least one insert-receiving recess 43 so that at least one cutting element 27 is in
an active position and a central axis X of the at least one active cutting element is substantially
coaxial with an axis of rotation X’ the cutting tool. Other ones of the cutting element 27 are in
inactive positions. The inactive cutting elements 27 can be disposed inside of an outer peripheral
surface 47 of the toolholder 37 which can facilitate avoiding damage to the inactive cutting
elements.

[0027] The cutting insert 23 shown in FIGS. 2A and 2B includes cutting edges 29 proximate the
tips 35 of the cutting elements 27 and extending down to the base 31 of the element at the first
insert supporting surface 25. The cutting elements 27 of the cutting insert 23 further comprise
one or more flutes 49 extending from the tip 35 to the base 31 of the cutting elements. Other
embodiments of the cutting insert might include a cutting edge only at a top or a side of the
cutting element, and might include a chip breaker (not shown) to facilitate breakage and/or
removal of chips.

[0028] The cutting insert 23 can be made of any suitable material, such as a sintered cemented
tungsten carbide material.

[0029] In the present application, the use of terms such as “including” is open-ended and is
intended to have the same meaning as terms such as “comprising” and not preclude the presence

of other structure, material, or acts. Similarly, though the use of terms such as “can” or “may” is
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intended to be open-ended and to reflect that structure, material, or acts are not necessary, the
failure to use such terms is not intended to reflect that structure, material, or acts are essential.
To the extent that structure, material, or acts are presently considered to be essential, they are
identified as such.

[0030] While this invention has been illustrated and described in accordance with a preferred
embodiment, it is recognized that variations and changes may be made therein without departing
from the invention as set forth in the claims.

[0031] The disclosures in EP Patent Application No. 11169510.2, from which this application

claims priority, are incorporated herein by reference.
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WHAT IS CLAIMED 1S:
1. A cutting insert (23; 123; 323; 523) for a cutting tool, the insert comprising:

at least one first insert supporting surface (25; 125; 325; 525); and

a plurality of cutting elements (27; 127; 3277, 3277, 327, 327, 527), each cutting
element comprising at least one cutting edge (29), each cutting element projecting outwardly at a
base (31) of the cutting element from the at least one first insert supporting surface (25; 125;
325; 525) to a tip (35) of the cutting element remote from the at least one first insert supporting
surface (25; 125; 325; 525) each of the cutting elements (27; 327°; 327, 327, 3277) is
substantially centered on a corresponding one of the plurality of first insert supporting surfaces
(25; 325) in a thickness (T) direction of the cutting insert,

characterized in that there are four cutting elements (27; 127; 327°, 327, 327>, 327;
527), and each of the cutting elements (27; 3277; 327, 327°; 327) is substantially centered on

a corresponding one of the plurality of first insert supporting surfaces (25; 325).

2. The cutting insert (23; 123; 323) as set forth in claim 1, characterized in that the cutting insert

comprises a plurality of first insert supporting surfaces (25; 125; 325).

3. The cutting insert (23; 123; 323) as set forth in claim 2, characterized in that the plurality of

first insert supporting surfaces are arranged around an indexing axis (A) of the cutting insert.

4. The cutting insert (23; 123; 323; 523) as set forth in any of claims 1-3, characterized in that
each of the plurality of first insert supporting surfaces (25; 125; 325; 525) is arranged

equidistantly from an indexing axis (A) of the cutting insert.

5. 'The cutting insert (23; 123; 323; 523) as set forth in any of claims 1-4, characterized in that
the plurality of cutting elements (27; 127; 3277, 327, 327", 327, 527) are arranged around an

indexing axis (A) of the cutting insert.

6. The cutting insert (23; 123; 323; 523) as set forth in any of claims 1-5, characterized in that
each of the plurality of cutting elements (27; 127; 3277, 3277, 327, 327”; 527) is arranged

equidistantly from an indexing axis (A) of the cutting insert.
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7. The cutting insert (23; 123; 323; 523) as set forth in any of claims 1-6, characterized in that at
least two second insert supporting surfaces (37) extend transverse to an indexing axis (A) of the

cutting insert.

8. The cutting insert (23; 123; 323; 523) as set forth in claim 6, characterized in that a through

hole (39) extends between the at least two second insert supporting surfaces (37).

9. The cutting insert (23; 123; 523) as set forth in any of claims 1-7, characterized in that each of
the cutting elements (27; 127; 527) is identical.

10. The cutting insert (23; 323) as set forth in any of claims 1-8, characterized in that each of the
cutting elements (27; 3277, 3277, 3277, 327”) is spaced from the at least two second insert

supporting surfaces (37).

11. The cutting insert (23; 123; 323; 523) as set forth in any of claims 1-9, characterized in that
each of the cutting elements (27; 3277, 3277, 327", 327’; 527) is substantially surrounded by a

corresponding one of the plurality of first insert supporting surfaces (25; 325; 525).

12. The cutting insert as set forth in any of claims 1-11, characterized in that the cutting element
of the cutting insert comprises one or more flutes (49) extending from the tip (35) to a base (31)

of the cutting element.

13. The cutting insert as set forth in any of claims 1-12, characterized in that the cutting element

(27, 127, 3277, 3277, 3277, 3277, 527) is a drill.

14. A cutting tool (21) characterized in that it comprises a toolholder (45) having at least one
insert-receiving recess (43) and at least one cutting insert (23; 123; 323; 523) as set forth in any

of claims 1-12 mounted in the at least one insert-receiving recess.
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15. The cutting tool (21) as set forth in claim 14, characterized in that the at least one cutting
insert (23; 123; 323; 523) is mounted in the at least one insert-receiving recess (43) so that at
least one cutting element (27) is in an active position and a central axis (X) of the at least one

active cutting element (27) is substantially coaxial with an axis of rotation (X”) of the cutting tool

21).

16. The cutting tool (21) as set forth in any of claims 14-15, characterized in that the at least one
cutting insert (23; 123; 323; 523) is mounted in the at least one insert-receiving recess (43) so
that at least one cutting element (27) is in an active position and at least one cutting element (27)
is in an inactive position, and the at least one inactive cutting element is disposed inside of an

outer peripheral surface (47) of the toolholder (45).
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