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A cutter Iinsert (3), particularly intended for use as a corner milling cutter (milling tool 1), includes, as viewed In top plan view, a
quadrilateral (for example, rectangular or rhromboid) base body. The preferably planar side surfaces (31 to 34) of the base body
are parallel to a bore axis (39) of its securing bore (41) and/or perpendicular to a central plane (46) passing through the center of
gravity of the base body (27). The base surface (29) and the top surface (28) are of identical shape and are rotationally
symmetrical to one another and slope downward toward a trough extending obliguely In the base surface (29) and the top

surface (238), respective
which pairwise border tr

y. The troughs intersect one another at an acute angle . The peripheral cutting edges (35, 42, 36, 43)
e same side surfaces (31 and 33, respectively), are preferably straight and are arranged parallel to one

another. A reversible ¢

Utter Insert Is obtained which may be used In four different installed orientations and thus has four

different cutting edges or cutting edge pairs. The cutter insert (3) has an overall negative base shape, and results in all installed
positions In a positive axial rake angle and a positive radial rake angle.
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Abstract

A cutter insert (3), particularly intended for use

as a corner milling cutter (milling tool 1), includes, as

viewed 1n top plan view, a guadrilateral (for example,
rectangular or rhomboid) base body. The preferably planar

side surfaces (31 to 34) of the base body are parallel to

a bore axig (39) of its securing bore (41) and/or
perpendicular to a central plane (46) passing through the
center of gravity of the base body (27). The base surface

(29) and the top surface (28) are of identical shape and

are rotationally symmetrical to one another and slope
downward toward a trough extending obliquely in the base
surface (28) and the top surface (28), respectively. The
troughs intersect one another at an acute angle B. The

peripheral cutting edges (35, 42, 36, 43) which pairwise

border the same side surfaces (31 and 33, respectively),
are preferably straight and are arranged parallel to one
another. A reversible cutter insert is obtained which may

be used in four different installed orientations and thus

has four different cutting edges.or cutting edge pairs.
The cutter insert (3) has an overall negative base shape,
and results in all installed positions in a positive

axial rake angle and a positive radial rake angle.
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Cutter Insert and Milling Tool

The invention relates to a cutter insert for milling
tools, particularly corner milling cutters, as well as a

milling tool provided with such a cutter insert.

As a rule, milling tools are provided with cutter

inserts which may be secured in their respective insert

seat 1n several orientations. In thilis manner several

cutting edges provided on the cutter insert may become

active 1n succession, whereby the service life of the
cutter insert is extended. The geometrical configuration
of a cutter insert significantly affects the chip
formation. For example, in most cases a positive rake

angle is desired, both at the peripheral cutting edges

and at the frontal cutting edges of a milling tool. As a

rule, these desgiderata are taken into account in the
shaping of the cutter insert. “Positive cutter inserts”

have at their cutting edges wedge angles which are

significantly less than 90°. Such a result is achieved by

ensurilng a suitable inclination of the side surfaces

(free surfaces) and the top surface (rake gurface).

Such cutter inserts are described, for example, in
German patent document DE 36 18 574 Al. The rake surface
of such a cutter insert, as illustrated, for example, in

Figures 42, 55 and 56 of that document, differs from the

shape of a simple plane. The rake surface is formed of
two partial surfaces which slope downward toward a

diagonal intersecting the securing opening. The base

surface of such cutter inserts is planar. The insert seat
of the tool body accordingly has a planar conforming

engagement surface.
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Revergible cutter inserts of the above-outlined

conventional construction may be secured in two different
orientations i1n their respective insert seat. The

positions of the insert differ from one another by a

.

rotation through 180° about an imaginary axis passing

coaxially through the securing cpening. In case the

cutting edges accessible in either positions have become

worn, the cutter insert must be replaced as a whole.

It is accordingly the object of the invention to

provide a cutter insert and a milling tool therefor,

yha—
amad

wherein the cutter insert has an improved useful life.
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The cutter insert according to the invention has a

base body which 1s twisted in two directions, that is, it

has a double twist. Thus, the cutter insert has no longer

a planar base gurface, but a base surface which is of the

same shape as the top surface. In case the cutter insert
18 turned, for example, about a longitudinal axis or a
transverse axis, so that the base surface arrives in a

position which was previously assumed by the top surface,

then the top surface is i1identical in all essential
aspects to the base surface that has occupied the same
position previously, and conversely. The reversible
cutter insert is thus rotationally symmetrical with

regpect to at least one symmetry axis passing

Cransversely through the securing opening. In this manner

the reversible cutter insert may be turned at its
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location not only thrcugh 180° about an axis which passes

coaxially through the securing opening (and which is also

a symmetry axis), but additionally about at least one

symmetry axis oriented transversely to the securing
opening. As a result, instead of only two cutting edges
or cutting edge pairs that have been accesgsible
heretofore, a total of four are now accessible which
doubleg the service life of the inventive cutter insert

as compared to conventional cutter inserts.

The reversibility of reversible simple rectangular
cutter 1nserts having a cubold base shape i1s known. Such
simple cutter inserts, however, cannot be readily used in

corner milling cutters, particularly in case positive

rake angles are required. The cutter insert according to
the invention, however, makes such a use possible by
virtue of its double-twisted structure. The two symmetry
axes preferably lie in a central plane to which the
securing opening is essentially perpendicular. Further,
the symmetry axes pass through the side surfaces which
may be, for example, planar. In such a case they form a

right angle with the central plane, so that overall a

cutter insert with a negative base shape is obtained. The
negative base shape is relatively simple to manufacture
by resorting to the technology of powder metallurgy. In
particular, no molds with movable mold parts are needed
Lor making the compressed powder blank. The special twist
of the base surface and the top surface which serve as
rake surfaces makes readily possible to obtain a posgitive

rake angle'for the cutter insert of overall negative base

shape in all four possible installed positions. Positive

free angles are obtained by a correspondingly negatively
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inclined installed position of the cutter inserts in the

tool body. )

While the side surfaces are preferably planar, it is

also feasible to lend them a faceted or a convexly

arcuate configuration. The double-sided cutter insert

then has a positive rake surface geometry and. negative

Iree surface geometries all around. Further, the cutting
edges which are intended to function as peripheral
cutting edges, may be either straight or slightly
bulging, for example, elliptically curved. Such curvature
1s preferably so designed that the cutting edges define a
cylinder surface in the installed position. Such a
milling tool produces planar surfaces with its peripheral
cutting edges. Further details of advantageous
embodiments will be obtained from the drawing, the
description in conjunction therewith or the dependent

claims.

Exemplary embodiments are illustrated in the

drawing, wherein

Figure 1 1s a perspective gside view of a milling

tool according to the invention,

Figure 2 1s a front elevational view of the milling

tool according to Figure 1,

P
P

Figure 3 18 a perspective view of a cutter insert

of the milling tool according to Figure 1

or 2, shown on a different scale,

Figure 4 1s a side elevational view of the cutter

insert according to Figure 3,
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Figure 5 is a front elevational view of the cutter

insert according to Figure 3,

Figure 6 ig a modified side elevational view of the

cutter insert according to Figure 3,

Figure 7 is a top plan view of the cutter insert

according to Figure 6,

Figure 8 igs a front elevational view of a modified

embodiment of a cutter insert according to

-

~he invention,

Figure 9 ig a side elevational view of the cutter

insert according to Figure 8 and

Figure 10 is a front elevational view of an

embodiment of a cutter insert according to

the invention.

Figure 1 shows a milling tool 1 comprising a tool
body 2 and cutter inserts 3, 4, 5, 6, 7, 8 secured

thereto. The cutter inserts 3 to 8 are of identical

construction, and consequently, the ensuing description

of

F N

the cutter insert 3 applies to all the other cutter

inserts 4 through 8.

The tool body 2 i1is designed for rotaticn about a

rotary axis 9 and has a securing opening 11 which 1s

concentric to the rotary axis 9. The milling tool 1 is a
corner milling cutter; its cutter inserts 3 to 8 have

active cutting edges both on the end face 12 and along

the periphery of the milling tool 1. The cutter inserts 3
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to 8 are disposed 1n respective insert sgeats 15 to 20

provided in respectilve pockets 21 to 26 of the tool body

2, as particularly well seen in Figure 2.

5 In the description which follows the structure of
the cutter insert 3 will be explained in conjunction with
Figures 3 to 7. The cutter insert 3 has a base body
which, as observed in the top plan view of Figure 7, has

a rectangular or rhomboid shape. The base body is bounded

10 by a top surface 28 at the top and by a base surface 29
at the bottom. The base surface 29 and the top surface 28
are laterally connected to one another by preferably

planar side surfaces 31, 32, 33, 34 which, together with

the top surface 28, define two peripheral cutting edges

15 35, 36 and two frontal cutting edges 37, 38. The

peripheral cutting edges 35, 36 are preferably straight;
1f required, however, they may be slightly arcuate. The
peripheral cutting edges 35, 36 constitute main cutting
edges, while the frontal cutting edges 37, 38 constitute
20 secondary cutting edges. The peripheral cutting edge 36
and the frontal cutting edge 37 form a first cutting edge

rair; the peripheral cutting edge 35 and the frontal

cutting edge 38 form a second cutting edge pair. Thus,

with the top surface 28 two cutting edge pairs are
25 assoclated which correspond to two working positions of

the cutter insert 3. The working positions differ from

one another by a rotation of the cutter insert through

180° about the bore axis 39 which is shown in Figure 3 and

which is concentric to a securing bore 41 centrally

30 traversing the base body 27. In this manner the bore axis

35 constitutes an axis of symmetry for the cutter insert

3 with respect to the shape of the top surface 28 and the

side surfaces 31, 32, 33, 34. The cutter insert is




10

15

20

25

30

CA 02461476 2004-03-19

likewise of symmetrical construction with respect to the

base surface 29. The base surface 29 i1s bounded by

cutting edges 42, 43, 44, 45 which the base surface 29

defines together with the side surface 31, 32, 33, 34.

The cutting edges 42, 43 are peripheral cutting edges,
while the cutting edges 44, 45 are frontal cutting edges.

The cutting edgegs 35 to 38 and 42 to 45 are each
arranged obligquely to a central plane 46 which i1s shown
in Figures 5 and 6 and which is perpendicular to the

drawing plane of these Figures. The bore axis 39 is

essentially perpendicular to the central plane 46.
Further, the central plane 46 passes through the center
of gravity of the base body 27 and defines two additional
symmetry axes which are oriented perpendicularly to the

bore axis 39. The first symmetry axis 47 extends parallel

to the mutually parallel side surfaces 31, 33 and the
second symmetry axis 48 extends parallel to the mutually
parallel side surfaces 32, 34. This relationship applies
in case of a rectangular top elevational view (Figure 7)
and 1in case of cutter inserts having a rhomboid base
shape. In the former case the symmetry axes 47, 48 are
perpendicular to one another, while in the latter case
they define an acute angle whose magnitude is identical

with that of the acute corner angle.

The symmetry axes 47, 48 are reversing axes about
which the cutter insert 3 may be turned. The base body 27
is twisted about both symmetry axes 47, 48. Accordingly,

the top surface 28 slopes downward toward the securing

bore 41 from the elevated corner defined between the

frontal cutting edge 37 and the peripheral cutting edge

36. The top surface 28 also slopes downward toward the

securing bore 41 from the other elevated corner defined
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between peripheral cutting edge 35 and the frontal
cutting edge 38. The top surface 28 thus has a diagonally

extending trough or depression 51. The corresponding

depression 52 of the base surface, in turn, extends in

the direction of the other diagonal of the base shape

which 1s rectangular in top plan view.

The securing bore 41 has at 1ts opposite open ends
respective conilical seating surfaces 53, 54 arranged
concentrically to the bore axis 39. The insert seats 15

to 20 are each provided with two planar engagement

surfaces for the side surfaces of each cutter ingsert 3 to

8. The two planar engagement surfaces adjoin a respective
pocket 21 to 26. The 1insert seats 15 to 20 are further
provided with a supporting surface whose shape

corresponds to the base surface 29 and thus also to the

top surface 28. The insert seats are of identical
structure; they set the cutter inserts 3 to 8 negatively
wlth respect to the radial direction and negatively with

respect to the axial direction. Figure 1 illustrates the

position of the central plane 46 with respect to the

rotary axis 9. A line 55 shown in Figure 1 is

perpendicular to the front-side side surface 34 of the

cutter 1nsexrt 5 and thus indicates the inclination of the

‘central plane 46 not shown in Figure 1. As may be

observed, the line 55 defines an acute angle with the
line 9 when projected into the common drawing plane, and
thus the side surface 34 defines a positive free angle.

By virtue of the marked twist of the base body 27, the

top surface 28 extending away from the frontal cutting
edge 38 slopes downward to such a significant extent that

at the front side a positive axis angle (rake angle) is

obtained despite the negative setting of the cutter

insert 5.
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The same considerations apply to the other cutter

inserts. Reference 1s made to Figure 2 as concerns the

radial setting. A line 56 which extends parallel to the
central plane 46 and which 1ntersects the trailing corner
of the peripheral cutting edge 35 ¢f the cutter insert 5,
forms with the radial direction 57 an acute angle o which
is considered to be a negative angie in this instance,

resulting in a positive free angle. A positive rake angle

18 obtained by the steep downward slope of the top
gurface 28 away from the peripheral cutting edge 35. By a
steep downward slope it 1s meant that at the cutting edge

35 the top surface 28 forms with the side surface 31 an

angle which is substantially less than 90°. Stated

differently, the cutter insert 3 according to the
invention has side surfaces 31, 32, 33, 34 which are

perpendicular to the central plane 46 and which have a

wedge angle less than 90° at all the cutting edges 35, 36,
37, 38 and, respectively, 42, 43, 44, 45. Further, the

rake surfaces, that is, the top surface 28 and the base
surface 29, slope downward toward respective diagonals

which differ from one another as shown in Figure 7.

Figures 8 and 9 show a modified embodiment of the

cutter insert 3. The modified embodiment differs from the

earller-described cutter insert only in that the sgide

} .

surfaces 31, 32, 33, 34 are convexly arcuate. The side

surfaces are arcuate over a respective line 61, 62, 63,
64 which interconnects those cutting edges which adjoin

one and the same side surface 31, 32, 33, 34. The lines

61 To 64 are perpendicular to the central plane 46. In

]!

{

other aspects the earlier description applies. Instead o

being convexly curved, the side surfaces may be convexly
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faceted as shown in Figure 10. This applies to all four
side surfaces of the cutter insert 3. The side surface
facets are designated with the letter indices a, b, c.
The facets indexed at b are perpendicular to the central
plane 46 and enclose a cuboid-shaped central region.
Referring to Figure 5, the thickness A of the central
region is less (preferably significantly less) than the
height B of the elevation with which the upper and lower
corners project beyond the central region. This expresses
the substantial twist of the cutter 1ngsexrt 3. The central

region 1s bordered from above and from below by the

troughs or depressions 51, 52 which lie in mutually
parallel planes. The cutter inserts 3 shown in Figures 6

to 9 have likewlse a corresponding geometry.

A cutter insert 3, particularly intended for use as
a corner milling cutter (milling tcocol 1), includes, as
viewed 1n top plan view} a quadrilateral (for example,
rectangular or rhomboid) base body. The preferably planar
side surfaces 31 to 34 of the base body are parallel to a
bore axis 39 of its securing bore 41 and/or perpendicular
Lo a central plane 46 passing through the center of

gravity of the base body 27. The base surface 2% and the

top surface 28 are of identical shape and are
rotationally symmetrical tc one another and slope
downward toward a trough extending obliquely in the base
surface 29 and the top surface 28, respectively. The
troughs intersect one another at an acute angle B. The
peripheral cutting edges 35, 42, 36, 43 which pairwise
porder the same side surfaces 31 and 33, respectively,
are preferably straight and are arranged parallel to one
another. A reversible cutter insert is obtained which may
be used in four different installed orientations and thus

has four different cutting edges or cutting edge pairs.

10



CA 02461476 2004-03-19

The cutter insert 3 has an overall negative base shape,

resulting in all installed positions 1n a positive axial

rake angle and a positive radial rake angle.

11
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tent Claims

A cutter insert (3) for milling tools (1),

particularly corner milling cutters, comprising

a base body (27) having a base surface (29), a top
surface (28) and four side surfaces (31, 32, 33, 34)
which, together with the base surface (29) and the
top surface (28), define respective cutting edges
(35, 36, 37, 38, 42, 43, 44, 45); the base body (27)

being twisted about two axes (47, 48).

The cutter insert as defined in claim 1,

characterized in that the base body (27) has a

securing bore (41) which extends from the base

surface (29) to the top surface (28).

The cutter insert as defined in claim 1,
characterized in that the two axes (47, 48) lie in a
common plane (46) which is intersected by the

securing pbore (41) at a right angle.

The cutter i1nsert as defined in claim 3,
characterized 1n that the common plane (46) 1s a

central plane.

The cutter insert as defined in claim 1,
characterized in that the two axes {47, 48)

intersect one another at a right angle.

The cutter insert as defined in claim 1,

characterized in that the cutting edges (35, 36, 37,

38, 42, 43, 44, 45) are symmetrically arranged with

12
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respect to the two directions (47, 48) to thereby

define symmetry axes.

The cutter insert as defined in c¢laim 1,
characterized in that the cutter insert (3) is

doubly linearly symmetrical.

The cutter insert as defined in claim 1,
characterized in that in each instance two cutting

edges (35, 42; 37, 44; 36, 43; 38, 45) which border

the same side surface (31, 32, 33, 34) and of which

one adjoins the top surface (28) and the other

adjolins the base surface (29), define a line (61,

62, 63, 64) which perpendicularly intersects the
central plane (46).

The cutter insert as defined in claim 1,

characterized in that the side surfaces (31, 32, 33,

34) are convex.

The cutter insert as defined in claim 1,

characterized in that the cutter insert (3) has a

central region whose thickness A is less than the

corner height B.

The cutter insert as defined in claim 1,

characterized in that the side surfaces (31, 32, 33

'

34) are oriented perpendicularly to the central

plane (46).

The cutter insert as defined in claim 1,

characterized in that the gide surfaces (31, 32, 33,

34) are planar.

13
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The cutter insert as defined in c¢laim 1,

characterized in that the securing bore (41) has a

respective seating surface (53, 54) at the top

asurface (28) and at the base surface (29) for the

head of a securing screw.

The cutter insert as defined in claim 1,
characterized in that the seating surfaces (53, 54)

are conical.

The cutter 1nsert as defined in claim 1,
characterized i1in that the top surface (28) and the
base surface (29) are each rectangular as viewed in

a top plan view.

The cutter 1insert as defined in claim 1,

characterized in that at least two side surfaces are

rhomboid.

A milling tool comprising a cutter insert as defined
1n any one of the preceding claims, and a tool body

(2) defining an axis of rotation (2) and having

insert seats (15, 16, 17, 18, 19, 20) for the cutter
inserts (3, 4, 5, 6, 7, 8).

The milling tool as defined in claim 17,

characterized in that the insert seats (15, 16, 17,

18, 15, 20) have seating surfaces at which the
cutter insert (3, 4, 5, 6, 7, 8) is set negatively
1n the radial direction with respect to a line (56)
which is.parallel to the central plane (46) and
which touches the peripheral cutting edge (35) at

1ts traliling corner.

14
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The milling tool as defined in claim 17,

characterized in that the insert seats (15, 16, 17,

18, 19, 20) have seating surfaces at which the

cutter insert (3, 4, 5, 6, 7, 8) 1s set negatively
in the axial direction with respect to a line (55)

which 1s parallel to the central plane (46).

Fetherstonhaugh
Ottawa, Canada
Patent Agents

15
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