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(57) Abstract

The present invention relates to a cutting insert (10) for a milling cutter. The cutting insert (10) includes a main body (12) having a
top face (20) and at least one elevated corner nose area (30) formed on the top face (20). Extending around the elevated corner nose area
(30) and along an adjacent side face (24) of the cutting insert (10) is a cutting edge (32). The elevated corner nose area (30) includes an
angled chamfer (50) that intersects with the cutting edge (32) and a flat surface (52) disposed inwardly of the angled chamfer (50). A pair
of tapered lands (54, 56) extends from the flat surface (52) toward a respective side face (24) of the cuttting insert (10) where each of the
tapered lands (54, 56) intersects with the cutting edge (32).




applications under the PCT.
AT Austria

AU Australia

BB Barbados

BE Belgium

BF Burkina Faso
BG Bulgaria

BJ Benin

BR Brazil

BY Belarus

CA Canada

CF Central African Republic
CG Congo

CH Switzerland

CI Céte d’Ivoire
M Cameroon

CN China

Cs Czechoslovakia
Ccz Czech Republic
DE Germany

DK Denmark

ES Spain

FI Finland

FR France

GA Gabon

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

GB
GE
GN

8

FRE RERSAEE

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Italy

Japan

Kenya

Kyrgystan
Democratic People’s Republic
of Korea
Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia

Maurritania
Malawi

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Slovenia

Slovakia

Sencgal

Chad

Togo

Tajikistan
Trinidad and Tobago
Ukraine

United States of America
Uzbekistan

Viet Nam

v



WO 95/07784 PCT/US94/09737

10

15

20

25

30

-] -

CUTTING INSERT FOR A MILLING CUTTER
FIELD OF THE INVENTION

The present invention relates to tooling and
more particularly to a cutting insert for a milling
cutter.

BACKGROUND OF THE INVENTION

A milling cutter typically comprises a
cylindrical cutter body having a plurality of
circumferentially spaced insert seats disposed about
the cutting end of the milling cutter body. A cutting
insert is secured within each circumferentially spaced
insert seat. Each cutting insert includes at least one
cutting edge or surface that extends around an outer
lower nose corner and along an adjacent side face of
the cutting insert. By rotatively driving the milling
cutter body, slots and shoulders can be conveniently
milled into a workpiece.

Cutting inserts used in milling operations
assume many varied shapes and topographies. This is
because by selectively shaping the cutting insert, one
can favorably influence the performance of the cutting
insert.

In arriving at a design or geometry for a
milling type cutting insert, there are a number of
factors that should be considered. First, a geometry
that reduces cutting forces while reducing horsepower
requirements is desirable. By reducing cutting forces,
wear and breakage will be minimized and the life of the
cutting insert will accordingly be improved. Secondly,
it is important that the geometry of the cutting insert
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impart strength to the overall main body of the cutting
insert. Finally, the geometry of the cutting insert
can affect the final quality of the finished mill
surface of the workpiece.

SUMMARY AND OBJECTS OF THE INVENTION

The present invention presents a cutting
insert for a milling cutter that is designed to

optimize strength and life while at the same time
providing a geometry that reduces power consumption.

In particular, the milling cutter insert of the present
invention includes a cutting edge that curves around an
elevated corner nose area formed on the top face of the
cutting insert. From the elevated corner nose, the
cutting edge is inclined downwardly along an adjacent
side face of the cutting insert. The top topography of
the corner nose area includes an angled chamfer which
intersects with the curved cutting edge. Disposed
generally inwardly of the angled chamfer is a flat
surface. Extending from the flat surface are a pair of
tapered lands. Each tapered land extends from a
selected area of the flat surface to an adjacent side
or end face of the cutting insert where the tapered
land intersects with the cutting edge as the cutting
edge extends away from the angled chamfer and away from
the elevated corner nose.

It is therefore an object of the present
invention to provide a milling cutting insert design
that reduces power consumption and imparts strength and
increased life to the cutting insert.

Another object of the present invention is to
provide a milling cutter insert with a geometry that
lends itself to providing an efficient positive rake
angle when the cutting insert is secured within a
milling cutter body.

Other objects and advantages of the present
invention will become apparent and obvious from a study
of the following description and the accompanying
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drawings which are merely illustrative of the
invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a milling

cutter body having the cutting insert of the present
invention secured thereto.

Figure 2 is a perspective view of the cutting
insert of the present invention.

Figure 3 is a fragmentary plan view of the
elevated corner nose portion of the cutting insert
shown in Figure 2.

Figure 4 is a fragmentary top plan view of an
elevated corner nose portion of a cutting insert of a
second embodiment.

DETAILED DESCRIPTION OF THE INVENTION
With further reference to the drawings, the

milling cutting insert of the present invention is
shown therein and indicated generally by the numeral
10. In conventional fashion, milling cutting insert 10
is designed to be mounted within a rotating milling
cutter body indicated generally by the numeral 12. As
shown in Figure 1, the milling cutter body 12 includes
a plurality of circumferentially spaced insert seats 14
formed around the cutting end of the milling cutter.
Milling cutter body 12 is designed to be rotatively
driven about a major axis represented by center
line 16. When mounted within milling cutter body 12,
it is appreciated that the cutting insert 10 cuts along
an edge that extends along an outer side face of the
cutting insert and which curves around an outer lower
corner of the insert. Thus, as the milling cutter
body 12 is rotatively driven, the cutting insert 10
acts to engage a workpiece.

Now, turning to the cutting insert 10 of the
present invention and particularly to Figures 2 and 3,
it is seen that the cutting insert of the present
invention includes a top face indicated generally by
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the numeral 20, a bottom face indicated generally by
the numeral 22, a pair of opposed side faces indicated
generally by the numeral 24, and a pair of opposed end
faces indicated generally by the numeral 26. To secure
cutting insert 10 within the insert seat 14 of the
milling cutter body 12, the cutting insert 10 is
provided with a central opening 28 that extends
downwardly through the central portion of the cutting
insert. Surrounding the central opening 28 about the
top surface 20 is a raised collar indicated by the
numeral 29.

Formed about the top face 20 are a pair of
elevated corner nose areas indicated generally by the
numeral 30. As seen in the drawings, these elevated
corner nose areas 30 are opposed to each other and are
essentially divided or separated by the central
opening 28. Extending around each elevated corner nose
area 30 and along an adjacent side face is a cutting
edge indicated generally by the numeral 32. It is
appreciated from the drawings that the cutting
insert 10 disclosed herein includes two separate and
independent cutting edges 32. This makes the cutting
insert 10 indexable within the insert seat 14 of the
milling cutter body 12. This, of course, means that
once one cutting edge 32 has become worn or dull, the
entire cutting insert can be rotated 180 degrees in the
insert seat 14 so as to expose the other sharp cutting
edge 32.

Each cutting edge 32 includes a curved
cutting edge segment 32a that essentially extends
around the corner or elevated corner nose area 30 of
the top face 20 of the insert. From the elevated
corner nose area 30, the cutting edge 32 extends
downwardly at an incline along a respective side
face 24 of the cutting insert 10. 1In particular, the
cutting edge 32 includes a straight segment 32b that
extends from a corner area of the insert downwardly
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along an incline and intersects with the top surface 20
and the side face 24 of the insert 10. While not shown
in Figure 1, it is common to include a land area, the
cutting edge 32 and the side face 24 as seen in
Figures 3 and 4. It should be appreciated that the
cutting edge 32 can extend the full length of the
respective side face 24 while the curved cutting edge
segment 32a terminates on a respective end face 26 just
after the same has extended around the elevated corner
nose area 30 of the insert.

Now, turning to the elevated corner nose
area 30 that is disposed about opposite corners of the
top face 20, it is seen that this area includes an
angled chamfer 50. Chamfer 50 includes a leading edge
that is formed by the curved cutting edge segment 32a
around the elevated corner nose area 30. As seen in
the drawings, chamfer 50 is angled slightly upwardly
from the curved cutting edge segment 32a. This angled
orientation of the chamfer 50 distributes cutting
forces about the cutting insert 10 and thereby
effectively imparts strength to the overall cutting
insert 10.

Disposed adjacent to the angled chamfer 50
and situated generally inwardly of the chamfer 50 is a
generally flat and elevated surface 52. Flat
surface 52 assumes the highest elevation on the top
surface 20 of the cutting insert 10. As seen in the
drawings, flat surface 52 joins the angled chamfer 50.
In the case of the embodiment disclosed, chamfer 50 is
angled downwardly at an angle of approximately 7 to 15
degrees with respect to the flat surface 52.

Extending from the flat surface 52 is a pair
of tapered lands 54 and 56. Each tapered land 54, 56
joins an inward boundary segment of the flat surface 52
and then extends toward an adjacent side face 24 or end
face 26. In particular, in the present case, tapered
land 54 extends from the flat surface 52 to a portion
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of the cutting edge 32 that extends along the side
face 24. The other tapered land 56 extends from the
flat surface 52 and intersects with the curved cutting
edge segment 32a.

Therefore, it is appreciated that the
elevated corner nose area 30 formed about opposed
corners of the top surface 20 basically comprise the
angled chamfer 50, flat surface 52, and the pair of
tapered lands 54 and 56.

As seen in Figure 3 of the drawings, the flat
surface 52 borders the cutting edge 32. The segment of
the cutting edge 32 that borders the flat surface 52 is
composed of two separate but connected radii, r; and
r2. Moreover, the segment of the cutting edge 32
Surrounding the chamfer 50 is of a third radii rj.
Thus, the segment or portion of the cutting edge 32
extending around the chamfer 50 and the flat surface 52
comprise three different and distinct radii, rj, r and
r3. In operation, the cutting edge 32 portion having
radius r3 engages the side of a workpiece and begins to
remove material to define the side and bottom of, for
example, a slot. The cutting edge 32b defines the
remaining side of a slot while the cutting edge 32a
associated with r; and r; define the remaining bottom
of the slot. By design, the value of radius r; is
greater than radius r; and radius r; is greater than
radius r3. As an example, the value of r;, for an
insert having a length of 0.394 inches and a width of
0.260 inches, may be approximately 0.08 inches and the
radius r3 may be approximately 0.03 inches. As a
result, the relatively large radius r; provides an
improved surface finish to the bottom of the slot.
Furthermore, the cutting edge 32 is blended such that
there is a smooth transition at the cutting edge 32
between the sections having the three radii. 1In this
manner, sharp corners are eliminated and the insert
corner is strengthened.
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As seen in the drawings, the top face 20
between the elevated corner nose areas 30 and the
cutting edge 32 is inclined downwardly toward the
raised collar 29 around the central opening 28 formed
in the cutting insert. 1In particular, the top face 20
includes a series of distinct surfaces that are
inclined downwardly from the cutting edge 32. In this
regard, and with reference to Figure 2, it is seen that
on opposite sides of the cutting insert 10 there are a
series of top face surfaces that are inclined
downwardly towards the central opening 28. In
particular, the top surface 20 includes inclined
intermediate top surfaces 60, 62 and 64. Intermediate
surface 60 joins the tapered lands 54 and 56 and
extends downwardly to an intermediate point between the
cutting edge 32 and the raised collar 29. The other
two intermediate surfaces 62 and 64 extend from the
upper edge of the side and end faces 24 and 26
downwardly from the cutting edge 32. Because of the
symmetrical nature of the cutting insert 10, it is seen
that these intermediate surfaces 60, 62 and 64 appear
on each half diagonal section of the cutting insert 10.

Finally, a pair of top corner surfaces 66 are
dispersed between the two intermediate surfaces 62 and
64 and inclined downwardly from the cutting edge 32.

Figure 4 shows a second design for the
elevated corner nose portion 30 of the cutting
insert 10. It is seen that the design of the cutting
insert shown in Figure 4 is similar to that shown in
Figure 3 but the shape and size of the flat surface 52,
angled chamfer 50 and tapered lands 54, 56 have been
slightly varied from that shown in Figure 3. It is
noted that the design shown in Figure 4 does provide
for dual radii rj and rp about the outer edge of the
flat surface 52 that intersects the cutting edge 32.
Also, the outer edge of the angled chamfer 50
intersects the cutting edge 32 and includes a third
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the cutting edge 32 about the flat surface 52 and
angled chamfer 50 includes three different and distinct
radii rj, r and r3. The relationship of these radii
is similar to that discussed with Figure 3.

From the foregoing specification and
discussion, it is appreciated that the geometry and top
face topography of the cutting insert 10 of the present

invention is designed to reduce power consumption

during a milling operation and at the same time, to
reduce cutting forces on the cutting insert 10 as a
whole and to consequentially increase the life of the
cutting insert.

The present invention may, of course, be
carried out in other specific ways than those herein
set forth without parting from the spirit and essential
characteristics of the invention. The present
embodiments are, therefore, to be considered in all
respects as illustrative and not restrictive, and all
changes coming within the meaning and equivalency range
of the appended Claims are intended to be embraced
therein.
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WHAT IS CLAIMED IS:

1. A cutting insert comprising:

a) a main body having a top face,
bottom face, and at least a pair of side and end faces
therebetween;

b) at least one elevated corner nose
formed on the top surface;

c) a cutting edge formed around the
elevated corner nose and inclined downwardly therefrom
along an adjacent side face of the main body;

d) an angled chamfer formed on the
corner nose and extending generally upwardly from the
cutting edge;

e) a generally flat surface disposed
adjacent to and inwardly of the angled chamfer;

f) a pair of separate tapered lands
extending from the flat surface and intersecting with
the cutting edge on opposite sides of the angled
chamfer; and

g) wherein the top face includes a
central area and an intermediate inclined area that
extends between the central area and the cutting edge
and the adjacent elevated corner nose area of the top
face, and wherein the intermediate area of the top face
inclines downwardly from the cutting edge and elevated
corner nose to the central area of the top face.

2. The cutting insert of claim 1 including
two separate cutting edges and two diagonally opposed
elevated corner noses that form an indexable cutting
insert.
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3. The cutting insert of claim 1 wherein
the chamfer is angled downwardly at an angle of
approximately 7 to 15 degrees with respect to the flat
surface.

4, The cutting insert of claim 3 wherein
the flat surface is generally parallel with the bottom
face of the main body of the cutting insert.

5. ‘The cutting insert of claim 1 wherein
the generally flat surface includes an edge that
intersects the cutting edge.

6. The cutting insert of claim 5 wherein
the edge of the generally flat surface that intersects
the cutting edge includes two distinct radii.

7. The cutting insert of claim 6 wherein
the angled chamfer includes an outer edge that
intersects the cutting edge.

‘ 8. The cutting insert of claim 7 wherein
the outer edge of the angled chamfer that intersects
the cutting edge joins the edge of the generally flat
surface that also intersects the cutting edge.

9. The cutting insert of claim 8 wherein
the edge of the angled chamfer that intersects the
cutting edge includes a third distinct radius such that
the cutting edge that extends around the generally flat
surface and the angled chamfer comprises three separate
and distinct radii.

10. A cutting insert for a milling cutter
comprising:

a) a main body having a top face, a
bottom face, and at least a pair of side faces;

b) the top face having a central area
and at least one elevated corner nose area;

c) a cutting edge curved around the
elevated corner nose area and inclined downwardly from
the corner nose area along an adjacent side face of the
main body;
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d) an angled chamfer formed on the
corner nose and inclined upwardly from the curved
cutting edge that extends around the corner nose;

e) a flat surface, generally parallel
with the bottom face, joining the angled chamfer and
extending generally inwardly therefrom to form a flat
topography on the corner nose area of the face;

f) a first tapered land joining the
flat surface at one boundary area and extending
therefrom towards one side face of the cutting insert
where the first tapered landing intersects with the
cutting edge;

g) a second tapered land joining the
flat surface at the second boundary area and extending
therefrom towards a second side face of the cutting
insert where the second tapered land intersects with
the cutting edge; and

h) wherein the top face of the cutting
insert is inclined generally downwardly from the
elevated corner nose area to the central area of the
top face.

11. The cutting insert of claim 10 wherein
the chamfer, flat surface, and first and second tapered

lands are all contiguous and form at least a part of

the elevated corner nose area of the top face.

12. The cutting insert of claim 10 wherein
the flat surface is generally disposed inwardly of the
chamfer but includes an outer edge that intersects with
the cutting edge between the chamfer and a respective
tapered landing.

13. The cutting insert of claim 10 wherein
the chamfer is angled downwardly at an angle of
approximately 7 to 15 degrees with respect to the flat
surface.

14. The cutting insert of claim 13 wherein
the cutting edge curves around the angled chamfer and
forms the leading edge thereof.
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15. The cutting insert of claim 12 wherein
the outer edge of the generally flat surface that
intersects with the cutting edge includes at least two
distinct radii.

16. The cutting insert of claim 15 wherein
the angled chamfer includes an outer edge that
intersects with the cutting edge and wherein the outer
edge of the chamfer that intersects with the cutting
edge includes a third distinct radii such that the
cutting edge extending around the generally flat
surface and the angled chamfer includes at least three
separate and distinct radii.



PCT/US94/09737

WO 95/07784

1/4

16

Fig1




PCT/US94/09737

WO 95/07784

2/4

2o




WO 95/07784

62
32b

DI

32

3/4

54

<

PCT/US94/09737

50

FiGg.3

r3

52

32a

60 / fl\rl \ l rz\’(
30 56

64



WO 95/07784 PCT/US94/09737

L/4




INTERNATIONAL SEARCH REPORT Intern  \al Application No

PCT/US 94/09737

?. CLASSIFICATION OF SUBJECT MATTER

PC 6 B23B27/14

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 6 B23B B23C

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

19 May 1993
see claim 1; figure 1

June 1992
see claim 1; figure 1

A FR,A,2 624 414 (SAFETY, S.A.) 16 June 1994

A EP,A,0 542 150 (GTE VALENITE CORPORATION) 1,10

A EP,A,0 029 764 (SOCIETE NATIONALE D'ETUDE 1,10
ET DE CONSTRUCTION DE MOTEUR D'AVIATION) 3

D Further documents are listed in the continuation of box C.

m Patent family members are listed in annex.

° Special categories of cited documents :

“A" document defining the general state of the art which is not
considered to be of particular relevance

“E" earlier document but published on or after the international
filing date

"L” document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

‘0" document referring to an orat disclosure, use, exhibition or
other means

‘P’ document published prior to the international filing date but
later than the priority date claimed

“T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

“Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
me&ts, such combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

30 November 1994

Date of mailing of the international search report

AR L

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+ 31-70) 340-3016

Authorized officer

Rambaud, P

Form PCT/ISA/210 (second sheet) (July 1992)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

-..formation on patent family members

Interr 13l Application No

PCT/US 94/09737

Patent document Publication Patent family Publication
cited in search report date member(s) date
EP-A-0542150 19-05-93 US-A- 5207748 04-05-93

JP-A- 5228705 07-09-93
EP-A-0029764 03-06-81 CH-A- 640760 31-01-84

FR-A,B 2469235 22-05-81
JP-C- 1282676 27-09-85
JP-A- 56134105 20-10-81
JP-B- 60005401 12-02-85

FR-A-2624414 16-06-89 DE-A- 3841320 22-06-89
GB-A,B 2213408 16-08-89
JP-A- 2139104 29-05-90
SE-B- 468544 08-02-93
SE-A- 8804387 05-12-88
Us-A- 4915548 10-04-30

Form PCT/ISA/210 (patent family annex) (July 1992)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

