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A cutting insert (1) for use with a rotary milling cutting tool and having a cutting
edge defined between a cutting rake surface (12) and a relief flank (13), and having
a base egde (20) defined between the relief flank and a base surface, the cutting edge
consisting of a plurality of successive component cutting edges (17a, 17b, 17c) and
intermediate edges (21) respectively located between successive component cutting
edges; each component cutting edge. having respective leading and trailing extremities
and being directed, from its leading extremity, towards the base edge, each leading
extremity other than that of a first leading component cutting ‘edge merging with an
immediately preceding trailing extremity via an intermediate edge which is directed

from the trailing extremity away from the base edge.
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An improved milling cutting insert

FIELD OF THE INVENTION

This invention relates to an exchangeable hard metal cutting insert
for use with a rotary milling cutter particularly, but not exclusively, for use
in milling slots, shoulders or the like, with the side milled surface disposed
substantially perpendicular to a milled base surface.

One or more of such inserts are releasably mounted in corre-
sponding peripheral recesses formed in a rotary tool holder, each insert being
provided with at least one cutting edge which, when mounted in the tool

holder, is operatively disposed for milling operations.
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BACKGROUND OF THE INVENTION

It is well known, with such rotary milling cutters, that it is
advantageous to position the or each insert in the cutter so as to prescnt a
significantly large, positive axial rake angle.

With known rotary milling cutters such as, for example, that
described in our prior U.S. Patent Specification Serial No. 5,158,402,
increasing the axial rake angle of the operative cutting edge on the insert
involves providing a tool holder where the insert seat is sufficiently inclined
with respect to the rotary axis of the tool holder that the cutting edge has the
required positive axial rake angle. It will be readily understood that
constructional considerations limit the degree of inclination of the support
seat in the tool holder, seeing that an excessively high inclination would of
necessity weaken the tool holder. Thus, with conventional rotary milling
cutters, an upper limit was always imposed on the magnitude of the axial
rake angle.

It was with a view to overcoming this restriction that it was
proposed, for example in our prior U.S. Patent Nos. 5,052,863 and
5,071,292, to provide the insert with a cutting edge which is inclined with
respect to the base surface of the cutting insert. By so doing it is possible,
on the one hand, to achieve an increased positive axial rake angle and, on
the other hand, to maintain the insert support seat of the tool holder in a
more or less conventional inclination, thereby not leading to the structural
weakening of the tool holder. This solution, however, is limited by the size
of the insert. Thus, the angle of inclination of the cutting edge vis—a-vis
the base of the insert is a function of the ratio of the height of the insert to
the length of the cutting edge. Thus, the longer the cutting edge, any
increase in the angle of inclination of the cutting edge must be accompanied

by a corresponding increase in the height of the insert.
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It has furthermore been previously proposed, in our U.S. Patent
Specification Serial Nos. 5,158,402 and 5,232,319, to produce a cutting
insert for use with a rotary milling cutting tool wherein the cutting edge
includes a plurality of successive component cutting edges respectively
merging via intermediate edges. These two prior U.S. patent specifications
both disclose, with respect to Figs. 9 thereof, a milling cutting insert having
such component cutting edges, all of which present significant positive axial
rake angles. However, as is clear from these figures and the associated
description, each intermediate edge is directed from the trailing extremity of
the immediately—preceding component cutting edge towards the base edge

of the insert and, in this way, as can be seen, the insert is of progressively

~ decreasing thickness (or height) as one proceeds from the leading to the

trailing end thereof. It is therefore clear that, with such a construction, the
magnitude of the positive axial rake angle which can be achieved is limited,
seeing that any increase thereof would require a corresponding increase in
the height of the insert. Furthermore, it is clear that the number of
component cutting edges is limited, thereby limiting the length of the overall
cutting edge of the insert. Thus, effectively, the prior proposal does not
provide an effective solution to the problem of providing a milling cutting
insert with a significantly higher axial rake angle whilst, at the same time,
maintaining the same constructional requirements for the insert as a whole.

It is an object of the present invention to provide a new and
improved milling cutter insert which, when mounted on the rotary cutter
tool, presents a substantially increased positive axial rake angle, but wherein
the disadvantages referred to above with known milling cutting inserts and

their associated cutting tools, are substantially reduced.
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BRIEF DESCRIPTION OF THE INVENTION

According to the present invention, there is provided a cutting
insert for use with a rotary milling cutting tool and having a cutting edge
defined between a cutting rake surface and a relief flank, and having a base
edge defined between said relief flank and a base surface, the cutting edge
consisting of a plurality of successive component cutting edges and
intermediate edges respectively located between successive component
cutting edges; each component cutting edge having respective leading and
trailing extremities and being directed, .from its leading extremity, towards
said base edge, each leading extremity other than that of a first leading
component cutting edge merging with an immediately preceding trailing
extremity via an intermediate edge which is directed from said trailing
extremity away from said base edge.

Thus, with a milling cutting insert in accordance with the present
invention, it is possible to produce a series of successive component cutting
edges, each of which presents, when the insert is mounted in the cutting
tool, 2 much higher positive axial rake angle than could be achieved
previously, and this without introducing undue limitations, either with
respect to the dimensions of the cutting insert itself or undesirable require—
ments concerning the inclination of the insert seating of the cutting tool.

Preferably, each normal to an axis of rotation of the cutter tool
which passes through a trailing extremity of one component cutting edge,
intersects the successive component cutting edge so that during a milling
operation, successive component cutting edges overlap. In this way, it is
ensured that the successive component cutting edges respectively produce
effectively separate chips of relatively low width.

Preferably, and as described in our EP 0 566 085 Al, the
component cutting edges of the insert in accordance with the present

invention are designed to lie on a cylindrical envelope corresponding to a
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~ predetermined optimal milling diameter. In this way, it is ensured that the

milled surface corresponding to this optimal diameter is minimally distorted.
Alternatively, only the leading extremities of the component cutting edges
are designed to be on such an envelope.
BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding of the present invention, and to show
how the same may be carried out in practice, reference will now be made
to the accompanying drawings, in which:
Fig. 1 is a side elevation of a cutting insert in accordance with the
present invention;
- Fig. 2 is a plan view from above of the cutting insert shown in Fig. 1;
and
Fig. 3 is a side elevation of a milling cutting tool incorporating a

cutting insert as shown in Figs. 1 and 2 of the drawings.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

As seen in the drawings, a cutting insert 1 (which, in the present
embodiment, is of substantially triangular shape and is preferably formed of
tungsten carbide) has a central, upper planar surface 11 surrounded by a
peripherél, upper cutting rake surface 12. The insert is formed with a planar
base surface (not seen) which is parallel to the central, planar surface 11.
The insert is further formed with relief flanks 13 and, at the corners, with
wipers 14 of conventional construction. Each relief flank 13 is formed with
three upper component relief flanks 13a, 13b, 13c and with a lower,
common, planar relief flank portion 13d.

Defined respectively between the component relief flanks 13a,
13b, 13c and the upper, cutting rake surface 12, are three component cutting
rake edges 17a, 17b, 17c. The upper component flanks 13a, 13b, 13c can,

if desired, be formed of angularly disposed longitudinally directed portions.
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A leading component cutting edge 17a merges at its trailing
extremity with the succeeding component cutting edge 17b via an intermedi-
ate edge 21 which is directed from the trailing extremity of the preceding
component cutting edge towards a base edge 20 of the insert. Similarly, the
component cutting edge 17b merges with the succeeding component cutting
edge 17c via an intermediate edge 21 which is also directed from the trailing
extremity of the preceding component cutting edge 17b away from the base
edge 20. In consequence, and as can be seen, all the component cutting
edges 17a, 17b, 17c are directed from .their respective leading extremities
towards the base edge 20.

The curved construction of the upper component relief flanks 13a,
13b, 13c and the corresponding curved construction of the rake surfaces, can
be similar to those disclosed in our prior U.S. Patent No. 5,158,402, whose
contents are hereby incorporated by way of reference. Alternatively, the
upper relief flanks 13a, 13b, 13c can be of substantially planar construction.

As can be readily seen from Fig. 3 of the drawings, all three
component cutting edges present highly positive, axial rake angles which, in
the illustrated embodiment, are all substantially equal whilst the component
cutting edges are all of substantially equal lengths. However these angles,
whilst all being highly positive, are not necessarily equal whilst the
respective lengths of the component cutting edges need not necessarily be
equal.

Thus, the component cutting edges may be inclined with respect
to the base edge of the insert by an angle a which should not be less than
2° (preferably in the range 2° - 12°). Where the insert is mounted, as
shown in Fig. 3 of the drawings, with the base edge inclined with respect to
the longitudinal axis of rotation by an angle § which should not be less than

2° (preferably in the range 2° - 9°), the resulting positive axial rake angle
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y of the component cutting edges should not be less than 4° (preferably
within the range 4° - 21°).

A preferred range for o where all the angles are equal is 8° -10°.

In all circumstances, the provision of these component cutting
edges with their highly positive axial rake angles is not accompanied by the
steadily reducing width (and consequent constructional weakening of the
insert) as described with reference to Fig. 9 of our prior U.S. patents
5,158,402 and 5,232,319 and, in this way, it is ensured that the provision of
such component cutting edges is achieved within the framework of inserts
of standard dimensions. The insert in accordance with the invention is
particularly useful with low diameter milling tools. ~Additionally, the
particular shape and direction of the component cutting edges leads to an
improved distribution of forces - i.e. increased axial forces and reduced
radial tantial forces.

Furthermore, the achievement of such component cutting edges
with highly positive axial rake angles is not at the expense of the provision
of insert seatings in the cutting tool, which are so unduly inclined as to
result in the weakening of the tool holder as a whole. Similarly, and as
distinct from the prior art cutting insert where the cutting edge is inclined
with respect to the base edge, the positive axial rake angle obtained with the
cutting insert in accordance with the present invention is not in any way
limited by the ratio of the height (thickness) of the cutting insert to the
overall length of the cutting edge.

In addition to the distinct advantages of being able to provide a
milling cutting insert having cutting edges of significantly increased axial
rake angles, the division of the cutting edge into component cutting edges,
on the one hand, and the fact that the projection of such a cutting insert on
the cylindrical envelope of the milled surface is significantly less than the

corresponding projection of a standard cutting insert where the high positive
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axial rake angle is achieved by providing a correspondingly inclined insert
base surface, on the other hand, results in the milled surface which is
obtained being substantially smoother (less distorted) than that obtained with
such a conventional insert.

Whilst, in accordance with the embodiment specifically described,
the insert has been shown as having three component cutting edges, inserts
having other numbers of component edges can equally well be employed,
as can inserts wherein the component cutting edges do not all present
substantially equal axial rake angles but which are all nevertheless of highly
positive axial rake angles.

Furthermore, the invention is equally applicable to inserts of
shapes other than the triangular shape specifically illustrated, such as, for
example, rectangular, square or trigon.

Furthermore, by ensuring that the component cutting edges are
designed to lie on a cylindrical envelope corresponding to a predetermined
optimal milling diameter, this ensures that the milled surface corresponding

to this optimal milling diameter (or close thereto) is minimally distorted.
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CLAIMS:

1. A cutting insert for use with a rotary milling cutting tool and
having a cutting edge defined between a cutting rake surface and a relief
flank, and having a base edge defined between said relief flank and a base
surface, the cutting edge consisting of a plurality of successive component
cutting edges and intermediate edges respectively located between successive
component cutting edges; each component cutting edge having respective
leading and trailing extremities and being directed, from its leading
extremity, towards said base edge, each leading extremity other than that of
a first leading component cutting edge merging with an immediately
preceding trailing extremity via an intermediate edge which is directed from
said trailing extremity away from said base edge.

2. A cutting insert according to Claim 1, wherein each normal to an
axis of rotation of the cutter tool which passes through a trailing extremity
of one component cutting edge, intersects the successive component cutting
edge so that during a milling operation, successive component cutting edges
overlap.

3. A cutting insert according to Claim 1 or 2, wherein the compo-
nent cutting edges are inclined with respect to a base edge of the insert by
angles a which are not less than 2°.

4. A cutting insert according to Claim 3, wherein the angle a lies
in a range from 2° - 12°.

5. A cutting insert according to Claim 4, wherein the angle a lies
in a range from 8° - 10°.

6. A cutting insert according to Claim 3 or 4, wherein said
component cutting edges are of substantially equal length.

7. A cutting insert according to any one of the preceding claims,

wherein at least the leading extremities of the component cutting edges are
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designed to be on a cylindrical envelope corresponding to an optimal milling

diameter.
8. A cutting insert according to Claim 7, wherein said component

cutting edges are designed to lie on said cylindrical envelope.
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Fig.3
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