
EP 0 392 729 B1 Description This invention relates to a peripheral, rotary,
milling cutter comprising a substantially cylindrical holder in which are
formed one or more peripheral recesses in which are respectively and
releasably mounted a 5  corresponding number of exchangeable hard metal
cutting inserts, the or each recess furthermore providing for a swarf space
in front of each insert. BACKGROUND OF THE INVENTION 10 The cutting insert
used in milling cutter tools consists generally of a prismatic body having
a planar base from which extend side surfaces - relief flank surfaces -
which are intersected by the upper surface - the cutting rake surface. The
cutting insert has at least one cutting edge which is defined as an edge
created by the intersection of the cutting rake surface and the relief
flank. The insert is so held in the tool that the cutting edge is located
in the circular cutting path of the tool 15 and is inclined with reference
to the rotary axis by an angle referred to as the axial rake angle. With
known rotary milling cutters having interchangeable inserts located at an
angle to the rotary axis of the tool, the inserts are formed with straight
cutting edges. When such tools are used for milling a surface parallel to
the rotary axis, the milled surface is not smooth, consisting of concave
portions. This of course detracts from the quality of milling and results
from the fact that the points of contact of the cutting edge 20 with the
workpiece are not all disposed at the same radial distance from the axis.
The magnitude of the axial rake angle has a direct influence on the
stability of the tool during operation and also on the durability of the
cutting edge. In general, it is advantageous to have the inserts disposed
at large axial rake angles. With tools having interchangeable inserts,
providing for such large axial rake angles gives rise to a structural
weakening of the tool. In consequence, the most common milling cutter tools
are 25 constructed for use with relatively low axial rake angles. It is
known that with inserts for milling cutter tools the relief angles employed
are relatively large as compared with the angles used with stationary
cutting tools, and this is particularly the case with milling tools having
low diameter cutting  paths. Increasing the relief angle leads to a
weakening of the cutting edge and there is in consequence a limitation of
the magnitude of the relief angle. The magnitude of the relief 30 angle is
determined in accordance with the material of the workpiece, the material
from which the cutting edge is formed and the cutting path diameter of the
tool. In general, with hard and tough workpiece materials, the relief angle
is between [err]  with tools of high speed steel, and between [err] to
[err] with carbide tools. On the other hand, with workpieces of mild
steels, cast iron, etc., the relief angle can be as high as [err]. 35     A
rake surface of the insert is the surface against which the chips bear as
they are being severed. Where the inclination of the rake surface is such
as to make the cutting edge keener or more acute, the rake angle is defined
as being positive. Where, however, the inclination of the rake surface is
such as to make the cutting edge less keen and more blunt, then the rake
angle is defined as being negative. It is well known that when the rake
angle is increased in the positive direction, the required cutting force
and the 40  cutting temperature which is generated, will both tend to
decrease. Furthermore, the tool life for such an insert, having a
relatively high positive rake angle, tends to increase up to a certain
optimum value of the rake angle. On the other hand, the size of the rake
angle is limited by the properties of the insert material. Thus, it is not
possible to increase the rake angle beyond a certain maximum value. Thus,
it is desirable, in order to achieve optimum cutting performance and tool
life, that both the relief 45 angle and the rake angle at all  points along
the length of the cutting edge be maintained as large as possible. It has
been found, however, that with peripheral rotary milling cutters, as a
result of the location of the inserts so as to present an axial rake angle
with respect to the longitudinal axis of the cutter, the relief angle
presented by the cutting edge at its leading end is very much greater than
the relief angle presented by the so cutting edge at its opposite trailing
end. On the assumption that the relatively smaller relief angle presented
by the insert at its trailing end is, in fact, the minimum relief angle
which should be employed, it will be realized that the relief angle at the
leading end is unduly large, thereby leading to an increased danger of
weakening of the cutting edge at this point and a consequent lowering of
tool life. On the other hand, whilst the rake angle presented by the insert
at its trailing edge is positive to the required degree, the rake angle 55
presented by the insert at its leading end is unduly negative, thereby
requiring high cutting forces to be applied to the cutting edge at this
leading end, such high cutting forces leading to tool chatter, insert 



breakage and general shortening of tool life. 2    EP 0 392 729 B1
Furthermore, it is a problem with such known milling cutters that the
resulting machined surface is not smooth-walled. There has been proposed in
EP-A 0 239 045 to produce a milling cutter having a cutting insert with a
curved cutting edge. There is, however, no indication as to the particular
geometry of this cutting edge, let alone that the problem of producing a
smooth-walled machined surface was even 5  considered. BRIEF SUMMARY OF THE
INVENTION It is an object of the present invention to provide a new and
improved peripheral rotary milling cutter 10 having at least one cutting
insert having a suitably curved cutting edge so as to be capable of
producing a substantially smooth milled surface and wherein some or all of
the other of the above-referred-to disadvantages are substantially reduced
or overcome. According to the present invention, there is provided a
peripheral rotary milling cutter having a cylindrical holder and a
plurality of replaceable, peripherally disposed cutting inserts, a cutting
insert formed 15 with at least one curved cutting edge defined between a
cutting rake surface and a relief flank surface of the insert,
characterized in that the cutting edge is elliptically curved and forms
part of an elliptically curved side of a plane which intersects a cylinder
constituting a surface of revolution of said cuffing edge at an angle
corresponding to the axial rake angle of the insert in the milling cutter.
According to the invention there is also provided a peripheral rotary
milling cutter as claimed in claim 2. 20     The provision of such a curved
cutting edge ensures the production of a smooth-walled machined surface.
Preferably, the cutting rake and relief flank surfaces are continuously
curved so that the insert rake and relief angles as defined with respect to
the cylindrical holder remain substantially invariant along the length of
the cuffing edge. 25     By thus ensuring that the insert rake and relief
angles remain substantially invariant along the length of the cutting edge
with reference to the cylindrical holder and with any choice of axial rake
angle, the cutting edge scan have all along its length the same optimally
effective relief and rake angles, thereby leading to an increase of tool
life and a reduction in cutting forces. According to a further preferred
embodiment of the present invention the or each cutting edge is 30 inclined
with respect to the plane of the seating. Thus, in this way it is possible
to achieve an increased axial rake angle without, at the same time,
affecting the angle of the insert base with respect to the longitudinal
axis of the holder. In other words, the increased axial rake angle is not
achieved at the expense of any structural weakening of the holder. 35 BRIEF
SUMMARY 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 perspective view of one known form of milling cutter to which the
invention can be applied; 40    Fig. 2 is a schematic side elevation of a
portion of a simplified cutter, illustrating the location of a known
cutting insert on and with respect to the cutter holder; Fig. 3 is a
cross-sectional view taken along the line III-III of the insert shown in
Fig. 2, superimposed on an associated circular cutting path; Fig. 4 is a
similar cross-sectional view taken along the line IV-IV; 45    Fig. 5 is a
schematic side elevation of a simplified cutter, showing the mounting
thereon of a cuffing insert in accordance with the invention; Fig. 6 is a
perspective view of a cuffing insert in accordance with the invention; Fig.
7 is a plan view from above of the cutting insert shown in Fig. 6; Figs. 8
and 9 are respective side and front elevations of the cutting insert shown
in Fig. 6; 50    Fig. 10 is a schematic perspective view of a part of a
simplified milling cutter of the kind shown in Fig. 1 showing, on an
enlarged scale and in an exaggerated form, the cutting insert in accordance
with the invention as shown in Figs. 6, 7, 8 and 9; 



Figs. 11, 12 and 13 are respective cross-sectional views of the milling
cutter and cuffing insert shown in Fig. 5, taken along the lines XI-XI,
XII-XII and XIII-XIII and shown superimposed on the associated 55
circular cutting path; Figs. 14 and 15 are respectively cross-sectioned
views of the cutting insert shown in Fig. 6, taken along the lines XIV-XIV
and XV-XV; 3    EP 0 392 729 B1 Fig. 16 is a front plan view of  a milling
cutter showing an end face of a cutting insert in accordance with the
invention superimposed on a circular cutting path; and Fig. 17 is a
schematic illustration of one form of determination of the curvature of the
cutting edge of an insert as shown in Figs. 6, 7, 8 and 9. 5 DETAILED
DESCRIPTION OF PREFERRED EMBODIMENT Fig. 1 shows a rotary milling cutter of
the kind to which the present invention refers. As seen, the cutter
comprises a cylindrical holder 1 in which are formed substantially
equiangularly distributed recesses 2, 10 each recess including an insert
support base 3 on which is releasably mounted an exchangeable hard metal
cutting insert 4. The remainder of the recess 2 constitutes a swarf space
5. The holder is suitably mounted on a machine tool (not shown) so as to be
rotatable about a longitudinal axis 6. Before proceeding with a detailed
description of the preferred embodiment in accordance with the invention,
reference will first of all be made to Figs. 2, 3 and 4 of the drawings,
which illustrate some of the 15 relevant geometry of a milling cutter of
the kind to which the present invention is applied, using, however,
conventional cutting inserts. The schematic side elevation shown in Fig. 2
has been simplified for the pulses of explanation in that there is only
shown here the mounting of a single cutting insert. As seen in Fig. 2, a
cuffing insert 11 is mounted in an appropriate peripheral recess of the
cylindrical holder 1, the cutting insert 11 having an elongated cutting
edge 12 parallel to the corresponding edge 13 of 20 the base of the insert
11. The cutting edge 12 defines an angle [err] with respect to the axis 6.
Referring to Figs. 3 and 4, there are here seen respective cross-sectional
views of a portion of the insert 11 taken along the lines III-III and IV-IV
(corresponding to leading and rear portions of the insert), shown
respectively superimposed on the circular path followed by the respective
point on the cutting edge 12 lying on the respective section line. As seen
in Figs. 3 and 4, the insert 11 is formed with a flank surface 14 25 and
with a rake surface 15 which forms part of an elongated chip forming groove
16. The cutting edge 12 is defined at the intersection of the flank 14 and
the rake surface 15 and the respective section lines III-III and IV-IV
intersect the cutting edge 12 at the points 12' and 12" as shown
respectively in Figs. 3 and 4 of the drawings. With the rotation of the
cutting tool, the point 12' along the cutting edge 12 follows a circular
path 17 as shown in Fig. 3, whilst the point 12" follows a path 17" as
shown in Fig. 4. 30     As seen in Fig. 3, a radial rake angle [err] is
defined between the rake surface 15 and a radius 18' extending from the
centre of the circle 17 to the point 12'. Furthermore, a relief angle [err]
is defined between the flank 14 and a tangent 19' to the circle 17 at the
point 12'. Similarly, as seen in Fig. 4 of the drawings, a radial rake
angle [err] is defined between the rake surface 15 and a radius 18" of the
circle 17", whilst a relief angle [err] is defined between the flank
surface 14 and a tangent 19". 35     Bearing in mind the considerations
referred to above concerning optimal relief angles and radial rake angles,
it will be readily seen from Figs. 3 and 4 of the drawings that whilst the
relief angle [err] (seen in Fig. 4 and presented in the trailing section of
the insert) is probably of an effective optimum minimal value, the
corresponding angle [err] (shown in Fig. 3 and presented at the leading
portion of the insert) is of an excessively large value and this, at a
position of the insert subject to the greatest cutting forces. It has 40
already been stated above that such excessively large relief angles can
result in a weakening of the cutting edge, resulting in a danger of
fracture when a heavy cutting load is applied. On the other hand, it will
be seen that whilst the radial rake angle [err], shown in Fig. 3 and
exhibited at the leading edge of the insert, is significantly negative, the
radial rake angle [err] shown in Fig. 4 and exhibited at the trailing edge
of the insert, is suitably positive. Seeing that negative radial rake
angles give 45 rise to increased cutting forces and wear on the insert, the
fact that such a negative radial rake angle is to 



be found at the leading edge of the insert where the greatest cutting load
is exerted on the insert, is undesirable. Furthermore, with a known insert
of the kind shown in Fig. 2 of the drawings, achieving an increased axial
rake angle must of necessity be reflected in the angle of the seat in the
cutter holder on which the insert is mounted. It will readily seen that
such increasing of the slope must of necessity 50 introduce an element of
structural weakness into the cutter holder. Having thus described the
geometry and the inherent disadvantages of known cutting inserts in rotary
milling cutters of the kind to which the present invention applies, we
shall now proceed to a detailed consideration of the preferred embodiment
in accordance with the present invention and, in this connection, reference
will now be made to Figs. 5 - 17 of the drawings, which illustrate the
construction and geometry 55 of a cutting insert in accordance with the
present invention for use with a rotary milling cutter 20 comprising a
cylindrical holder 20a. As seen in Fig. 5 of the drawings, an insert 21 is
mounted on seating 20b formed in a recess 20c located within the holder
20a. The insert 21 is formed with an elongated cutting edge 22 which,
unlike the 4    EP 0 392 729 B1 prior art inserts, is not parallel to the
corresponding edge of the insert base but is directed at an acute angle
[err] with respect to the corresponding edge 21a of the insert base. On the
other hand, the insert base is directed at an angle a' with respect to the
longitudinal axis 6 of the rotary cutter. This angle a" corresponds to the
axial rake angle of a conventional prior art insert having cutting edge and
base edge parallel to each 5 other. The axial rake angle [err] of the
cutting edge 22 is therefore equal to a' + a'. It will thus be seen that,
by virtue of the present invention, the cutting edge 22 is provided with an
increased axial rake angle without in any way requiring the provision of an
insert seating which is directed at an angle with respect to the rotary
axis 6 of the cutter greater than the angle a' which is the normal seating
angle using prior art inserts. Thus, it is possible to achieve an increased
axial rake angle without 10 introducing an additional element of structural
weakness into the rotary cutter holder. Reference will now be made to Figs.
6 through 9 of the drawings, which illustrate a particular cutting insert.
As seen in the figures, the insert 21, which is of parallelipedal shape, is
formed with a pair of elongated side cutting edges 22a and 22b and front
and rear cutting edges 23a and 23b. The cutting edge 22a is defined between
a side flank 24 and a downwardly sloping rake surface 25a, the cutting edge
22a 15  being separated from the rake surface 25a by a narrow land surface
26a. Similarly, the cutting edge 22b is defined between a similar side
flank surface (not seen) and a downwardly sloping rake surface 25b, a
narrow, elongated land surface 26b being interposed between the cutting
edge 22b and the rake surface 25b. The front cutting edge 23a is defined
between a front flank surface 27 and a downwardly sloping rake surface 28a,
from which it is separated by a front land surface 29a. Similarly, the rear
cutting edge 23b is 20 defined between a rear flank surface (not seen) and
a rear rake surface 28b from which it is separated by a rear land surface
29b. In common with the insert described with reference to Fig. 5 of the
drawings, the insert 21 shown in Fig. 6 and Fig. 8 is formed with side
cutting edges 22a and 22b which slope in opposite senses so as to define
acute angles with the corresponding edges of the base of the insert 21,
thereby imparting increased 25 but oppositely directed axial rake angles to
the opposite sides of the insert. Thus, the height of the insert at the
diametrically opposed corners thereof associated with the wipers 30a and
30b is greater than the height of the inserts at the other pair of
diametrically opposed comers 31a and 31b. It therefore follows that the
front and rear cutting edges 23a and 23b slope in opposite directions,
defining acute angles with the corresponding front and rear edges of the
base of the insert 21. 30     The side flank 24 of the insert 21 is divided
at the line 32 into a narrow, upper side flank portion 24a and a lower,
wider side flank portion 24b. The opposite side flank of the insert 21 (not
seen) is similarly divided. In accordance with the present invention, the
side flank portion 24a and the rake surface 25a are continuously curved in
such a manner that the relief angle as measured at any point on the cutting
edge 22a with reference to the tangent at that point to the appropriate
circular cutting envelope, remains invariant 35 along the length of the
cutting edge, as does the radial rake angle with respect to any point along
the cutting edge 22a. It follows, therefore, that the angle defined between
the rake surface 25a and the flank 



portion 24a remains constant along the length of the cutting edge. Whilst
the upper, narrow flank surface portion 24a is continuously curved as
described above, the lower, wider flank portion 24b remains substantially
planar, thereby facilitating the ready mounting and clamping of the cutting
insert on the cutting 40  holder. The shape and configuration of the side
flank 24 and the rake surface 25a just described is mirrored by the shape
and configuration of the rake surface 25b and the associated flank surface
(not seen). The construction and curvature of the respective surfaces of
the insert just described with reference to Figs. 6 through 9 of the
drawings is pictorially illustrated in Fig. 10, which is a schematic,
simplified perspective view of the milling cutter where, for the sake of
simplification, the cutter is shown with only one 45 cutting insert. It
should be emphasised that the curvatures seen in this figure are
considerably exaggerated for the purposes of explanation. Reference will
now be made to Figs. 11, 12 and 13 of the drawings, which are respective
cross- sectional views of a portion of the insert 21 taken along the lines
XI-XI, XII-XII and XIII-XIII of Fig. 5, shown respectively superimposed on
the circular paths followed by the respective points on the cutting edge 22
50 lying on the respective section lines. As seen in Fig. 11, a radial rake
angle [err] is defined between the rake surface 22 and a radius 34a
extending from the centre of the circular path 35a to the point 22a on the
cutting edge. Furthermore, a relief angle [err] is defined between the
flank 24 and a tangent 36a to the circular path 35a at the point 22a.
Similarly, as seen in Fig. 12 of the drawings, which refer to an
intermediate point 22b along the cutting edge 55 22, a radial rake angle
[err] is defined between the rake surface 25b and a radius 34b of the
circular path 35b, whilst a relief angle [err] is defined between the flank
surface 24 and a tangent 36b. Finally, at the point 22c at the trailing
edge of the cutting edge 22, a radial rake angle [err] is defined between
the rake surface 25c and a radius 34c of the circular path 35c, whilst a
relief angle [err] is defined between the flank surface 5    EP 0 392 729
B1 24 and a tangent 36c. By virtue of the appropriate continuous curvatures
of the flank surface 24 and the rake surface 25, it is ensured, as shown in
Figs. 11, 12 and 13 of the drawings, that the relief angles [err]  and
[err] are substantially equal, remaining substantially invariant along the
length of the cutting edge 22. Similarly, it is 5  ensured that the radial
rake angles  [err] and [err] are substantially equal, remaining
substantially invariant along the length of the cutting edge 22. Thus, at
all points along the length of the cutting edge, the relief angle
corresponds to the optimally effective, minimum relief angle, thus ensuring
effective tool life without substantially weakening the cuffing edge.
Similarly, the radial rake angle [err] remains positive along the major
portion of the length of the cutting edge positive, and even at the
trailing edge the degree of negativeness 10 thereof is only minimal. An
optimal radial rake angle [err] is therefore maintained. As seen in Figs.
14 and 15 of the drawings, which illustrate cross-sectional views of the
insert per se respectively at the leading and trailing edges thereof, the
curvatures of the flank 24 and rake surfaces 25 ensures at all stages the
maintenance of a substantially constant angle [err] between the rake
surface 25 and the flank surface 24. On the other hand, the angle [err]
subtended between the flank 24 and a line normal to 15 the base of the
insert, increases from a minimal value [err] at the leading edge of the
insert to a maximum value [err] at the trailing edge of the insert. At the
same time, the angle defined between the rake surface 25 and the plane of
the base of the insert varies from a maximum [err] at the leading edge of
the insert to a minimum [err] at the trailing edge of the insert. Reference
will now be made to Figs. 9 and 16 of the drawings for a description of the
geometry and 20 functioning of the front and rear faces of the insert. From
these figures, it will be seen that the front cutting edge 23a and the rear
cutting edge 23b slope downwardly towards the base of the insert in
respectively opposite directions. From Fig. 16 it can be seen that the
slope of the front cutting edge 23a is such that it coincides with a radius
of the circular cutting path. In this way, it is ensured that the radial
rake angle at any point along the cutting edge 23a does not become positive
(as is the case with prior art inserts) and 25 consequently the cutting
forces generated, e.g. during end face milling, are kept down. In
accordance with the present invention, the cutting edge 22 of the insert 21
is curved in order to ensure a substantially smooth machined surface
produced by the milling cutter. The particular curvature of 



the cutting edge 22 is determined as follows and with reference to Fig. 17
of the drawings. In this figure, a cylindrical surface 41 is defined as the
envelope generated as a result of the rotation of the cutting edge 22 30
about the axis of rotation 6. If now a sectional plane 42 is formed within
the cylindrical surface 41 and located at an angle with respect to the axis
of rotation 6 corresponding to the axial rake angle [err], then the edge 43
of this plane 42 is of a curvature corresponding to the desired curvature
of the cutting edge 22. As indicated above, when the cutting edge 22 is
formed with such a curvature, then the machined surface produced thereby is
substantially smooth. It can be shown that the curvature of the cutting
edge 22 can be 35 represented by the following relationship: [err] 2 45
where r =     radius of curvature of the cutting edge; I =    length of a
chord joining the ends of the curved cutting edge; 50    D =    Diameter of
cylindrical envelope of the cutting edge; [err] =    Axial rake angle
Whilst the present invention has been specifically described with respect
to a preferred embodiment having two main side cutting edges, the invention
is equally applicable to inserts having a single cutting edge as well as to
inserts of triangular shape having three cuffing edges. Furthermore, the
invention is 55 equally applicable to inserts having left-hand curvatures
as well as to inserts having right-hand curvatures. Cutting inserts in
accordance with the invention can be readily employed with rotary milling
cutters having one or more such inserts as well as with milling cutters
wherein the inserts are arranged in a helical sequence. 6    EP 0 392 729
B1 Claims 1. A peripheral rotary milling cutter (20) having a cylindrical
holder (20a) and a plurality of replaceable, peripherally disposed cutting
inserts (21), a cutting insert (21) formed with at least one curved cutting
5      edge (22) defined between a cutting rake surface (25) and a relief
flank surface (24) of the insert (21), characterized in that the cutting
edge (22) is elliptically curved and forms part of an elliptically curved
side (43) of a plane (42) which intersects a cylinder (41) constituting a
surface of revolution of said cutting edge (22) and at angle [err]
corresponding to the axial rake angle of the insert (21) in the milling
cutter (20). 10 2. A peripheral rotary milling cutter (20) having a
cylindrical holder (20a) and a plurality of replaceable, peripherally
disposed cutting inserts (21), a cutting insert (21) formed with at least
one curved cutting edge (22) defined between a cutting rake surface (22)
and a relief flank surface (24) of the insert (21) characterized in that
the cutting edge (22) is elliptically curved and that its radius of
curvature is given 15     by the relationship [err] 25 where r =     radius
of curvature of the cutting edge; [err] =     length of a chord joining the
ends of the curved cutting edge; 30        D =     Diameter of cylindrical
envelope of the cutting edge; [err]=     Axial rake angle 3. A peripheral
rotary milling cutter according to Claim 1 or 2, characterised in that the
cutting rake and relief flank surfaces (25, 24) are continuously curved so
that the insert rake and relief angles [err]  as 35     defined with
respect to the cylindrical holder (20a) remain substantially invariant
along the length of the cutting edge (22). 4. A peripheral rotary milling
cutter according to any one of the preceding claims, characterised in that 



said relief flank surface (24) comprises a continuously curved upper
portion (24a) and a substantially 40     planar lower portion (24b). 5. A
peripheral rotary milling cutter according to any one of the preceding
claims and being of substantially parallelipipedal shape, characterised in
that it is provided with a pair of said cutting edges (22a, 22b)
constituting side cutting edges at opposite sides of said insert and
defined between 45     respective relief flank surfaces (24a, 24b) and said
cutting rake surface and front and rear cutting edges (23a, 23b) radially
directed with respect to respective circular cutting paths of said front
and rear cutting edges. 6. A peripheral rotary milling cutter according to
any one of the preceding claims, characterised in that 50     said cutting
edge (22) is inclined with respect to the corresponding edge (21 a) of the
insert base. PatentansprUche 1. Umfangsdrehfraser (20) mit einem
zylindrischen Halter (20a) und mehreren austauschbaren, am 55      Umfang
angeordneten Schneideinsatzen (21), wobei der Schneideinsatz (21) mit
mindestens einer gekrUmmten Schneidkante (22) ausgebildet ist, die zwischen
einer SchneidspanflAche (25) und einer Freiflankenzllche (24) des Einsatzes
(21) definiert ist, dadurch gekennzeichnet, daB die Schneidkante (22)
elliptisch gekrUmmt ist und einen Tell einer elliptisch gekrUmmten Seite
(43) einer Ebene (42) 7    -   EP                              I 392 729
B1ll  1  11 111 bildet, die einen Zylinder (41) schneidet, der eine
Umdrehungsfilche der Schneidkante (22) in einem Winkel (aA) bildet, der dem
axialen Spanwinkel des Einsatzes (21) in dem Fraser (20) entspricht. 2.
Umfangsdrehfrlisor (20) mit einem zylindrischen Halter (20a) und mehreren
austauschbaren, am <,, 5  Umfang angeordneten Schneideinsltzen (21), wobei
der Schneideinsatz (21) mit mindestens einer gakralmmten Schneidkante (22)
ausgebildet ist, die zwischen einer Schneidspanflache (25) und einer
Freiflankenflache (24) des Einsatzes (21) definiert ist, dadurch
gokennzeichnot, daB die Schneidkante (22) elliptisch gekrDmmt ist und daB
ihr KrOmmungsradius gogeben ist durch die Beziehung 10 D _ID  - _    s2
1 2            42      4 20        worin sind: K-'           r =
Krammungsradius der Schneidkante; I =     Lange einer die Enden der
gekrflmmten Schneidkante verbindenden Sehne; D =    Durchmesser der
zylindrischen Einh~llenden der Schneidkante; aA =   axialer Spanwinkel. 25
3  Umfangsdrehfraser nach Anspruch 1 oder 2, dadurch gokennzeichnet, daB
die Schneidspanflache und die Freiflankenflache (25, 24) kontinuierlich so
gekrtmmt sind, daB die Einsatzspan- und -freiwinkel (0, -y), die in bezug
auf den zylindrischen Halter (20a) definiert sind, im wesentlichen entlang
der Lange der Schneidkante (22) unverandert bleiben. 30 4.
Umfangsdrehfriser nach einem der vorstehenden AnsprUche, dadurch
gokennzeichnet, daB die Frei- flankenflache (24) einen kontinuierlich
gekrUmmten oberen Abschnitt (24a) und einen im wesentlichen ebenen unteren
Abschnitt (24b) aufweist. 35  5. Umfangsdrehfriser nach einem der
vorstehenden AnsprUche mit einer im wesentlichen Parallelepiped- form,
dadurch gekennzeichnet, daB er mit einem Paar der Schneidkanten (22a, 22b)
versehen ist, das Seitenschneidkanten an gogenlberliegenden Seiten des
Einsatzes bildet und zwischen jeweiligen Freiflankenflachen (24a, 24b) und
der Schneidspanfliche definiert ist, und wobel eine vordere und hintere
Schneidkante (23a, 23b) radial zu jeweiligen kreisformigen Schneidwegen der
vorderen und -J  40      hinteren Schnoidkante ausgerichtet ist. 6.
Umfangsdrehfraser nach elnem  der vorstehenden AnsprUche dadurch
gekennzeichnot, daB die Schneidkante (22) gegentber der entsprechenden
Kanto (21 a) der Einsatzbasis geneigt ist. 45 Revendlcations 



1. Fraise rotative tangentielle (20) comprenant un support cylindrique
(20a) et plusieurs el6ments rappor- tds remplagables de coupe (21) places a
la peripherie, un 6lement rapporte de coupe (21) ayant au moins un bord
courbe de coupe (22) delimite entre une surface (25) de tranchant de coupe
et une so     surface (24) de flanc de depouille de l'element rapporte
(21), caractdrisoe en ce que le bord de coupe (22) possbdo une courbure
elliptique et fait partie d'un c8t6 a courbure elliptique (43) d'une
surface plane (42) qui recoupe un cylindre (41) constituant une surface de
revolution du bord de coupe (22), avec un angle (a.) qui correspond &
l'angle de tranchant axial de l'element rapporte (21) dans la fraise (20).
55 2. Fraise rotative tangentielle (20) ayant un support cylindrique (20a)
et plusiours elements rapport6s remplagables de coupe (21) disposes a la
p~ripherio, un 4l6ment rapporte de coupe (21) ayant au moins un bord courbe
de coupe (22) delimite entre une surface (22) de tranchant de coupe et une
8    EP O 392 729 B1  Iii iillllllll i I 111C   L       S  I surface (24)
de flanc de d6pouille de l'6lement rapporte (21), caracterisee en ce que le
bord de coupe (22) a une courbure elliptique, et en ce que son rayon de
courbure est donn6 par la relation: 5                                (e2
D [D~    2  ts inz2A (0      D t)22    2-2i 2 10
2        4     4 2 r etant le rayon de courbure du bord de coupe, 75     I
la longueur d'une corde reliant les extremites du bord de coupe courbe, D
dtant le diambtre de l'envoloppe cylindrique du bord de coupe, GA etant
l'angle de tranchant axial. 3. Fraise rotative tangentielle salon la
revendication 1 ou 2, caracteriseo en ce quo les surfaces (25, 24) 20
de tranchant de coupe et de flanc de depouille ont une courbure continue
afin quo les angles de tranchant et de d6pouille (,By) de l'element
rapporte, definis par rapport au support cylindrique (20a), restent
pratiquement invariants sur la longuour du bord de coupe (22). 4. Fraise
rotative tangentiolle solon l'une quelconque des revendications
precedentes, caractbrisdo on ce 25     quo la surface de flanc de depouille
(24) a une partie superioure courbe (24a) et une partie inf6rieure
pratiquement plane (24b). 5. Fraise rotative tangentielle solon l'une
quelconque des revendications precedentes, de forme pratique- ment
parallelepipedique, caractdrisoe en ce qu'elle comporte une deux bords de
coupe (22a, 22b) 30     constituant des bords de coupe lateraux sur les
cotds opposes de l'Eldment rapporte et dMfinis entre les surfaces
respectives de flanc de depouille (24a, 24b) et la surface de tranchant de
coupe, les bords de coupe avant et arriere (23a, 23b) 6tant dirig~s
radialement par rapport au trajet circulaire respectif de coupe des bords
de coupe avant et arriere. 35  6. Fraise rotative tangentiolle solon l'une
quelconque des revendications precedentes, caract6risde on ce quo le bord
de coupe (22) est incline par rapport au bord correspondant (21a) de la
base de l'element rapporte. 40 45 50 55 9    


