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cordance with the material of the work piece, the material from which the
cutting edge is formed and This invention relates to exchangeable hard
the cutting path diameter of the tool. In general, metal cutting inserts
for use with a peripheral,     with hard and tough work piece materials,
the relief rotary, milling cutter comprising a substantially cy-   5
angle is between [err] to [err] with tools of high speed lindrical holder
in which are formed one or more     steel, and between [err] to [err] with
carbide tools. On peripheral recesses in which are respectively and    the
other hand, with work pieces of mild steels, releasably mounted a
corresponding number of         cast iron, etc., the relief angle can be as
high as such inserts, the or each recess furthermore pro-    [err]. viding
for a swarf space in front of each insert  10     As far as the relief
flank angle is concerned, according to the precharacterising part of claim
1;  these are generally chosen to be in the general see FR-A 2 172 542.
range of [err] to [err] for relatively soft materials and in the general
range of [err] to [err] for rela- BACKGROUND OF THE INVENTION
tively hard materials. 15      Various design and operational
considerations The cutting insert used in milling cutter tools  indicate
the use of inserts with flank relief angles consists generally of a
prismatic body having a      which are in the higher regions of the range.
In this planar base from which extend side surfaces -        connection,
however, the higher the flank relief relief flank surfaces - which are
intersected by the  angle associated with the cutting edge of the insert,
upper surface - the cutting rake surface. The cut-  20  the greater the
degree of unsupported overhang of ting insert has at least one cuffing edge
which is    the relief flank vis-a-vis the tool seating. Further- defined
as an edge created by the intersection of    more, it will readily be
appreciated that serious the cutting rake surface and the relief flank.
difficulties arise when, for example, it is desired to The insert is so
held in the tool that the cutting  securely locate an insert having a
relatively high edge is located in the circular cutting path of the   25
relief flank angle in a cutter tool seating designed tool and is inclined
with reference to the rotary axis  to accommodate an insert having a lower
relief by an angle referred to as the axial rake angle.     flank angle.
The magnitude of the axial rake angle has a          In FR-A-2 172 542
there is disclosed a cutting direct influence on the stability of the tool
during  tip having a cutting edge defined between a rake operation and also
on the durability of the cutting   30  surface and a relief flank surface
wherein the relief edge. In general, it is advantageous to have the
flank surface consists of two successive portions inserts disposed at large
axial rake angles. With    each of which presents its own relief flank
angle, tools having interchangeable inserts, providing for  the second
relief flank angle being significantly such large axial rake angles gives
rise to a struc-  greater than the first relief flank angle. tural
weakening of the tool. In consequence, the   35    It is an object of the
present invention to pro- most common milling cutter tools are constructed
vide a new and improved cutting insert for a milling for use with
relatively low axial rake angles.       cutter tool in which the
above-referred-to disadvan- In addition to the axial rake, another char-
tage is substantially reduced or overcome. acteristic of the insert which
is of considerable        According to the present invention, there is
significance on the operational efficiency of the tool   40   provided a
cutting insert for use, in a peripheral is the relief angle of the insert.
As used in the    rotary milling cutter having a cylindrical holder and
specification, the term "relief angle" is the angle  at least one
replaceable, peripherally disposed cut- subtended between the relief flank
of the insert     ting insert, the cutting insert being formed with at when
mounted in the milling cutter, and the tangent  least one cutting edge
defined between a cutting of the circular path defined by a point on the
45  rake surface and a relief flank surface of the insert, cutting edge.
The term "relief flank angle", on the   said relief flank surface
comprising a first portion other hand, is the angle defined between the
relief  adjacent to said cutting edge and a second portion flank of the
insert and a line normal to the base of  adjacent to a base of the insert,
said first portion the insert.
presenting a first relief flank angle and said second It is known that with
inserts for milling cutter  so   portion presenting a second relief flank
angle, tools the relief angles employed are relatively large  characterised
in that said first relief flank angle is as compared with the angles used
with stationary     significantly greater than said second relief flank
cutting tools, and this is particularly the case with  angle, and said
relief flank surface comprises an milling tools having low diameter cutting
paths.     intermediate portion bridging said first and second Increasing
the relief angle leads to a weakening of  55   portions and being directed
transversely with re- the cutting edge and there is in consequence a
spect to said first and second portions. limitation of the magnitude of the
relief angle. The     Preferably, the first relief flank angle lies in the
magnitude of the relief angle is determined in ac-   range of [err] to
[err], whilst the second relief flank 2    
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range of [err] to [err]. In accordance    pairs of successive relief flank
surfaces, each pair with a preferred embodiment of the invention, the
having a common insert corner, the cutting edge of first relief flank angle
is substantially equal to [err],  one of the relief flank surfaces of each
pair being whilst the second flank relief angle is substantially
associated with a wiper formed on the other relief equal to [err] .
5   flank surface of that pair adjacent a common insert Thus, with such an
insert in accordance with     corner. the invention, whilst the first
relief flank angle can  Preferably, a first of the relief flank surfaces of
be chosen to be sufficiently high, the fact that the  said pair is of
extended length than the second of second relief flank angle is
significantly lower en-  the relief flank surfaces of said pair, the wiper
sures that the degree of unsupported overhang vis-  10  surface on said
second relief flank surface being a-vis the tool seating is reduced.
Furthermore, the  formed on a projection of said insert. insert in
accordance with the invention can be         In order to ensure that the
different cutting securely located in a cutter tool seating normally  edges
of the cutting insert used for the different designed to accommodate
inserts which have this     kinds of milling referred to above present an
op- lower relief flank angle.                       is  timal axial rake
angle, the constituent cutting edges Preferably the cutting insert is of
substantially  of the second pair slope in respectively opposite
parallelipipedal shape, a first pair of opposite cut-  senses towards the
insert base, each such second ting edges being respectively defined between
first  cutting edge sloping towards the insert base in a pairs of cutting
rake surfaces and relief flank sur-  direction from a leading end of the
cutting edge, faces, a second pair of opposite cutting edges   20   whilst
each first cutting edge slopes towards the being respectively defined
between second pairs of  insert base in a direction from a leading end of
the cutting rake surfaces and relief flank surfaces; the  cutting edge by
an angle of between [err] and [err]. first pair of relief flank surfaces
being formed as     Preferably, the first cutting edges are substan-
indicated above whilst the second pair of cutting   tially parallel to the
insert base edges. rake and relief flank surfaces are continuously  25
The cutting inserts in accordance with the in- curved so that their insert
rake and relief angles as  vention are preferably formed by pressing and
sin- defined with respect to the cylindrical holder re-  tering with their
wiper surfaces either formed dur- main substantially invariant along the
lengths of the  ing the pressing operation or by a subsequent respective
cutting edges.                           grinding operation. This feature
concerning maintaining the insert  30 relief and rake angles substantially
invariant and   BRIEF DESCRIPTION OF THE DRAWINGS the advantages arising
therefrom form the subject of EP-A 0 392 730 whose contents are hereby
For a better understanding of the present in- incorporated by way of
reference.                   vention and to show how the same may be
carried The second pair of cutting edges are prefer-  35   out in practice,
reference will now be made to the ably spaced from their associated rake
surfaces by   accompanying drawings, in which: respective land surfaces,
each land surface being      Fig. 1 is a perspective view of a cutting
insert in so curved that the land surface angle as defined       accordance
with the invention; with respect to the cylindrical holder remains sub-
Fig. 2 is a plan view from above of the insert stantially invariant along
the length of the cutting   40  shown in Fig. 1; edge.
Fig. 3 is a side elevation of the insert shown in In accordance with a
further preferred embodi-      Fig. 1; ment of the invention, the second
pair of cutting      Fig. 4 is an end elevation of the insert shown in
edges are curved, each forming part of the curved      Fig. 1; side of a
plane which intersects a cylinder, con-   45  Fig. 5 is a view on an
enlarged scale of a detail stituting a surface of revolution of said
cutting      A of the insert shown in Fig. 1; edge, at an angle
corresponding to the axial rake      Fig. 6 is a cross-sectional view on an
enlarged angle of the insert in the milling cutter.             scale taken
along the line VI-VI of the insert This feature concerning the curvature of
the       shown in Fig. 4; cutting edge and the advantages arising
therefrom    50  Fig. 7 is a schematic side elevation of a milling form the
subject of EP-A 0 392 729 whose con-          cutter incorporating a
cutting insert in accor- tents are hereby incorporated by way of reference.
dance with the invention; The cutting insert in accordance with the inven-
Fig. 8 is a cross-sectional view taken along the tion and being of
parallelipipedal shape can be so     line VIII-VIII of the insert shown in
Fig. 7 super- formed that one and the same insert can be al-  55
imposed on an associated circular cutting path; ternately used, in
appropriate holders, for effecting  Fig. 9 is a similar cross-sectional
view taken shoulder and face milling. For this purpose, the       along the
line IX-IX; relief flank surfaces of the insert constitute two 3    
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cross-sectional view on an enlarged  and radial rake angles along the
length of the scale along the line X-X of a portion of the insert  cutting
edge remain substantially invariant. The op- shown in Fig. 1;
posite relief flank of the insert (not seen) is simi- Fig. 11 is a still
further enlarged cross-sectional  larly divided and shaped. view of the
insert shown in Fig. 1 illustrating the   5  In a similar fashion as with
the insert illustrated location of the insert in the seating of a tool
and described in the above mentioned European holder;
patent Publications, the cutting edges 7 and 8 are Fig. 12 is a perspective
view of a milling cutter  themselves curved, the curvature being such that
incorporating cutting inserts in accordance with  each cutting edge forms
part of the curved side of the invention and as illustrated in Figs. 1 to
11   10   a plane which intersects a cylinder constituting a mounted for
use in face milling;                  surface of revolution of the cutting
edge at an angle Fig. 13 is a perspective view of a milling cutter
corresponding to the axial rake angle of the insert incorporating cutting
inserts in accordance with  in the milling cutter. For a full and detailed
descrip- the invention and as illustrated in Figs. 1 to 11  tion of the
mode of determination of this curvature mounted for use in shoulder
milling;         15  of the cuffing edge as well as the curvature of the
Fig. 14 illustrates schematically the use of the  upper flank portion 1 la,
reference is directed to the cutting insert in shoulder milling; and
above mentioned European patent Publications. Fig. 15 illustrates
schematically the use of the     The cutting edges 7 and 8 are respectively
cutting insert in face milling.                   separated from their
associated cutting rake sur- 20  faces 9 and 10 by land surfaces (referred
to as K- SPECIFIC DESCRIPTION OF THE INVENTION               lands), one of
these land surfaces 15 being shown in Figs. 5 through 9 of the drawings.
The K-land is The insert now to be described is of the same    formed with
a helically curved surface. Reference general kind described in EP-A 0 392
729 and EP-    will now be made to Figs. 7, 8 and 9 of the A 0 392 730
previously referred to and the descrip-   25   drawings for an
understanding as to the mode and tion therein is hereby incorporated by way
of refer-  result of this helical shaping of the K-land surface. ence and
references will be made to that descrip-       As seen in Fig. 7, the
cutting insert 1 is moun- tion where necessary, in order to avoid unnec-
ted in an appropriate peripheral recess of a cylin- essary repetition of
the details of the construction  drical holder 16 with its cutting edge 7
defining an of the insert.                                 30  axial rake
angle n with respect to the axis of the As seen in Figs. 1 through 12 of
the drawings,   cylindrical holder. a cutting insert 1 is of
parallelipipedal shape and is  Referring to Figs. 8 and 9, there are here
seen formed with a first pair of opposite cutting edges 2  respective
cross-sectional views of a portion of the and 3 respectively defined
between a first pair of  insert 1 taken along the lines VIII-VIII and IX-IX
cutting rake surfaces 4 and 5 and a first pair of  35  (corresponding to
leading and rear portions of the relief flank surfaces (only one, 6, being
shown).   insert 1), shown respectively superimposed on a The cutting
insert is furthermore provided with a   circular path 17 followed by the
respective point on second pair of opposite cuffing edges 7 and 8       the
cuffing edge lying on the respective section respectively defined between a
second pair of cut-  line. As can be seen, the K-land surface 15 defines,
ting rake surfaces 9 and 10 and a second pair of  40  together with a
radial line of the circular path ex- relief flank surfaces (only one, 11,
being shown).  tending from the centre of this path to the point of As is
the case with the insert described in the  the cutting edge lying along the
section line, an above mentioned European patent Publications, the   angle
[err] which, in Fig. 8, is indicated as [err] ', and in cutting edges 7 and
8 of the insert 1 slope in       Fig. 9 is indicated as [err] ". opposite
senses so as to define acute angles with  45   As a result of the
particular helical curvature of the corresponding edges of the base of the
insert,  the K-land 15, it is ensured that [err] ' is substantially thereby
imparting increased but oppositely directed  equal to [err] ', i.e. the
angle [err] remains substantially axial rake angles to the opposite sides
of the insert.  invariant along the length of the cutting edge. Thus, the
height of the insert at one pair of diamet-   Reference will now be made to
Figs. 1 and 4 of rically opposed corners thereof is greater than the   50
the drawings for a description of the first pair of height of the insert at
the opposite pair of diamet-  relief flanks, only one, 6, being shown. As
seen, the rically opposed corners.                            relief flank
6 is provided on the side thereof adja- Again, as in the case of the insert
described in  cent the relief flank 11 with a projection 21, formed the
copending European patent applications, the     with a grounding wiper
surface 22 which serves as relief flank 11 is divided at a line 12 into a
narrow,  55  the wiper surface when milling is effected by the upper,
continuously curved flank portion 11a and a  cutting edge 7, this wiper
surface 22 being located lower planar flank portion 11b, the curvature of
the  at right angles with respect to the cutting edge 7. upper flank
portion 11 a being such that the relief  The projection 21 is separated
from the relief flank 4    



7                 EP 0 467 488 B1                      8 6 by a recessed
portion 23. The cutting edge 2 is       Furthermore, the insert can be
readily and se- directed so as to be substantially parallel to a    curely
accommodated in a tool cutter seating corresponding base edge 24 of the
insert. Whilst in  whose side wall is directed at an angle which is the the
embodiment being now described and as           conventional angle adopted
for this purpose (say shown in the drawings, the cutting edge 2 is sub-   5
[err]), and this despite the fact that the relief flank stantially parallel
to the base edge 24, a construc-  portion 25a is directed at a
significantly greater tion wherein the cutting edge 2 tapers slightly
angle. Furthermore, and as clearly seen in Fig. 11 downwardly by an angle
of up to [err] with respect    of the drawings, despite the fact that the
insert is to the base edge 24 from the corner thereof adja-    supported by
the side wall with which it makes cent the wiper 21, can be equally
envisaged. It will  10  contact over the entire extent of the relief flank
be readily seen from Figs. 1 and 4 of the drawings  portion 25b, the actual
cutting edge 2 of the insert that, in order to ensure the correct
disposition of  is slightly spaced from the side support wall 27, the
cutting edge 2 with respect to the base edge    thereby ensuring that this
edge 2 is not damaged 24, the upper edge of the wiper portion of the
by being clamped against the side wall 27. insert 21 merges with the
cutting edge 2 via a   15     As has been previously explained, the cutting
downwardly sloping portion 25.                      edges 7 and 8 of the
insert are associated with Reference will now be made to Figs. 4, 11 and
wiper surfaces 22 formed on projecting wiper por- 12 of the drawings for a
detailed description of the  tions 21 which flank the cutting edges 2 and
3. The construction of the relief flank 6. As can be seen,  cutting edges 2
and 3, in their turn, are respec- the relief flank 6 consists of three
consecutive   20  tively associated with wiper surfaces 28 and 29,
portions, all extending along the length of the cut-  which flank the
cutting edges 7 and 8 at diamet- ting edge 2, namely a first relief flank
portion 25a  rically opposed corners of the insert and which adjacent the
cutting edge 2, a second relief flank  constitute extensions of the relief
flank surfaces 11 portion 25b adjacent the base edge 24 and an        (only
one shown) but are angularly directed with intermediate relief flank
portion 25c between the   25  respect to these relief flank surfaces.
Conveniently, portions 25a and 25b. As seen clearly in Figs. 11   these
wiper surfaces 28 and 29 are formed during and 12 of the drawings, the
first relief flank portion  the press sintering of the insert as a whole.
25a presents a first relief flank angle a' with re-     Fig. 12 shows how
cutting inserts 1 as de- spect to a normal to the base of the insert,
whilst  scribed are mounted in successive peripheral re- the second relief
flank portion 25b presents an   30  cesses 31 of a milling cutter 32 which
has been angle [err]" with respect to said normal, where [err] ' is
specially designed for face milling with the relief greater than [err] "
and in the specific example now   flank surfaces 6 and cutting edges 2
operationally being considered, [err]' = [err] whilst [err] "  = [err]. The
exposed. Fig. 15 shows schematically how such a intermediate portion 25c,
on the other hand, is     milling cutter provided with such a milling
insert is directed transversely to the first and second por-  35  effective
in face milling a work piece by the suc- tions 25a and 25b.
cessive milling of a shoulder directed at an angle If now we consider Fig.
11 of the drawings,      of 75 . wherein the insert is shown supported on a
tool         Fig. 14, on the other hand, shows a portion of a seating 26
having a side wall 27 directed at an     milling cutter 33 for use in a
[err] shoulder milling angle corresponding to  [err], it will be readily
seen   40  operation, wherein the insert 1 as described above that the
particular construction of the relief flank  is so mounted as to have its
cutting edge 7 and just described carries with it the following advan-
relief flank 11 operationally exposed and so, as tages:
seen schematically in Fig. 15 of the drawings, to Thus, whilst the cutting
edge 2 is associated    mill a [err] shoulder structure. with a relief
flank portion 25a having an optimally  45  Whilst the present invention has
been specifi- large relief flank angle [err] ' (say [err]), the fact that
cally described with reference to inserts having the bulk of the insert is
formed with a relief flank  flank relief angle portions respectively of 15
and portion 25b having a significantly lesser relief flank  [err], the
present invention is equally applicable to angle [err] " (say 11 ), carries
with it as a con-      inserts wherein the flank relief angle portions
range, sequence that the unsupported overhang of the   50  for example, as
far as the upper flank relief angle is insert which would be very
substantial if the entire  concerned, between [err] and [err], whilst as
far as relief flank angle corresponded to [err] ' (see the     the lower
flank relief angle is concerned, between dotted line extension of the
relief flank portion 25a  0  and [err]. in Fig. 12 of the drawings). This
overhang is, how-     The cutting inserts as described above, and ever,
kept relatively low in view of the fact that the   55  being formed as they
are with pairs of adjacent overwhelming bulk of the insert has a relief
flank  cutting edges 7, 2 and 8, 3 wherein at least one portion 25b with
the lower relief flank angle [err].   cuffing edge of each pair is formed
with a relatively high relief flank angle [err] , are particularly useful 5
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cutter is employed in the so-called      (6), a second pair of opposite
cutting edges (7, "plunging" milling action. In this action the milling
8) respectively defined between second pairs cutter is, as usual, rotated
about its longitudinal       of cutting rake surfaces (9, 10) and relief
flank axis with respect to a work piece with milling being     surfaces
(11); wherein said first pair of relief effected by the longitudinally
directed edges of the    5  flank surfaces (6) are formed in accordance
inserts. At the same time, however, the cutter is         with the relief
flank surface (6) as defined in displaced longitudinally with respect to
the work         the preceding claims. piece, thereby ensuring simultaneous
milling by the transversely directed cutting edges of the inserts. If  5. A
cutting insert (1) according to Claim  4, now, as in the case of the
inserts just described,   io   wherein said second pair of cutting rake (9,
10) these transversely directed edges are associated          and relief
flank (11) surfaces are continuously with relief flank portions having
relatively high relief  curved so that their insert rake and relief an-
flank angles [err], the "plunging" operation can be         gles as defined
with respect to the cylindrical effected with much less wear on the inserts
and           holder (16) remain substantially invariant along with
consequent less milling forces than would   is       the lengths of the
respective cutting edges (7, otherwise be the case.
8). Claims                                                6. A cutting
insert (1) according to Claim  5, wherein said second pair of relief flank
sur- 1. A cutting insert for use in a peripheral rotary   20   faces (11)
each comprises a continuously milling cutter having a cylindrical holder
(16)       curved upper portion (11a) and a substantially and at least one
replaceable, peripherally dis-       planar lower portion (11 b). posed
cutting insert (1), the cutting insert (1) being formed with at least one
cutting edge        7. A cutting insert (1) according to Claim 4, 5 or
(2,3) defined between a cutting rake surface   25     6, wherein each
cuffing edge (7, 8) of said (4,5) and a relief flank surface (6) of the
insert    second pair of cutting edges is curved and (1), said relief flak
surface (6) comprising a first  forms part of the curved side of a plane
which portion (25a) adjacent to said cutting edge (2)       intersects a
cylinder, constituting a surface of and a second portion (25b) adjacent to
a base         revolution of said cutting edge (7, 8), at an (24) of the
insert, said first portion (25a) pre-   30  angle corresponding to the
axial rake angle of senting a first relief flank angle [err] and said
the insert in the milling cutter. second portion presenting a second relief
flank angle [err], characterised in that said first relief  8.  A cuffing
insert (1) according to Claim 4, 5, 6 flank angle [err] is significantly
greater than said    or 7, wherein said insert (1) is formed by second
relief flank angle [err], and said relief   35  pressing and sintering.
flank surface comprises an intermediate por- tion (25c) bridging said first
and second por-     9. A cutting insert (1) according to any one of tions
(25a,25b) and being directed transversely        Claims 4 to 8, wherein
said relief flank surfaces with respect to said first and second portions
(6, 11) constitute two pairs of successive relief (25a, 25b).
40       flank surfaces, each pair having a common insert corner, the
cutting edge of one of the 2. A cutting insert (1) according to Claim  1,
relief flank surfaces of each pair being asso- wherein said first relief
flank angle [err] is in the  ciated with a wiper (22) formed on the other
range of [err] to [err] whilst the said second             relief flank
surface of that pair adjacent a com- relief flank angle [err] is in the
range of 0  to   45  mon insert corner. [err]. 10. A cutting insert (1)
according to Claim 9, 3. A cutting insert (1) according to Claim  2,
wherein a first (11) of the relief flank surfaces wherein said first relief
flank angle [err] is sub-    of said pair is of extended length than the
stantially equal to [err] and said second relief   50   second (6) of the
relief flank surfaces of said flank angle [err] is substantially equal to
11.          pair, the wiper surface (22) on said second relief flank
surface (6) being formed on a pro- 4. A cutting insert (1) according to any
one of the       jection of said insert (1). preceding claims and being of
substantially parallelipipedal shape and comprising a first  55  11. A
cutting insert (1) according to Claim  10, pair of opposite cutting edges
(2, 3) respec-         wherein said wiper surface (22) is formed by tively
defined between first pairs of cutting         grinding. rake surfaces (4,
5) and relief flank surfaces 6    9                  EP 0 457 488 B1
10 



when the milling cutter is employed in the so-called      (6), a second
pair of opposite cutting edges (7, "plunging" milling action. In this
action the milling      8) respectively defined between second pairs cutter
is, as usual, rotated about its longitudinal        of cutting rake
surfaces (9, 10) and relief flank axis with respect to a work piece with
milling being       surfaces (11); wherein said first pair of relief
effected by the longitudinally directed edges of the    5  flank surfaces
(6) are formed in accordance inserts. At the same time, however, the cutter
is          with the relief flank surface (6) as defined in displaced
longitudinally with respect to the work          the preceding claims.
piece, thereby ensuring simultaneous milling by the transversely directed
cutting edges of the inserts. If  5. A cutting insert (1) according to
Claim  4, now, as in the case of the inserts just described,   10   wherein
said second pair of cutting rake (9, 10) these transversely directed edges
are associated           and relief flank (11) surfaces are continuously
with relief flank portions having relatively high relief   curved so that
their insert rake and relief an- flank angles [err], the "plunging"
operation can be          gles as defined with respect to the cylindrical
effected with much less wear on the inserts and            holder (16)
remain substantially invariant along with consequent less milling forces
than would   15       the lengths of the respective cutting edges (7,
otherwise be the case.                                     8). Claims
6. A cutting insert (1) according to Claim  5,. wherein said second pair of
relief flank sur- 1. A cutting insert for use in a peripheral rotary   20
faces (11) each comprises a continuously milling cutter having a
cylindrical holder (16)        curved upper portion (11a) and a
substantially and at least one replaceable, peripherally dis-        planar
lower portion (11 b). posed cutting insert (1), the cutting insert (1)
being formed with at least one cutting edge        7. A cutting insert (1)
according to Claim 4, 5 or (2,3) defined between a cutting rake surface
25      6, wherein each cutting edge (7, 8) of said (4,5) and a relief
flank surface (6) of the insert     second pair of cutting edges is curved
and (1), said relief flak surface (6) comprising a first  forms part of the
curved side of a plane which portion (25a) adjacent to said cutting edge
(2)        intersects a cylinder, constituting a surface of and a second
portion (25b) adjacent to a base          revolution of said cutting edge
(7, 8), at an (24) of the insert, said first portion (25a) pre-   30  angle
corresponding to the axial rake angle of senting a first relief flank angle
[err] and said       the insert in the milling cutter. second portion
presenting a second relief flank angle [err], characterised in that said
first relief  8.  A cutting insert (1) according to Claim 4, 5, 6 flank
angle [err] is significantly greater than said    or 7, wherein said insert
(1) is formed by second relief flank angle [err], and said relief   35
pressing and sintering. flank surface comprises an intermediate por- tion
(25c) bridging said first and second por-     9. A cutting insert (1)
according to any one of tions (25a,25b) and being directed transversely
Claims 4 to 8, wherein said relief flank surfaces with respect to said
first and second portions         (6, 11) constitute two pairs of
successive relief (25a, 25b).                                  40
flank surfaces, each pair having a common insert corner, the cutting edge
of one of the 2. A cutting insert (1) according to Claim  1,
relief flank surfaces of each pair being asso- wherein said first relief
flank angle [err] is in the    ciated with a wiper (22) formed on the other
range of [err] to [err]  whilst the said second             relief flank
surface of that pair adjacent a com- relief flank angle [err] is in the
range of [err] to   45   mon insert corner. [err]. 10. A cutting insert (1)
according to Claim 9, 3. A cutting insert (1) according to Claim  2,
wherein a first (11) of the relief flank surfaces wherein said first relief
flank angle [err] is sub-     of said pair is of extended length than the
stantially equal to [err] and said second relief   50    second (6) of the
relief flank surfaces of said flank angle [err] is substantially equal to
[err].         pair, the wiper surface (22) on said second relief flank
surface (6) being formed on a pro- 4. A cutting insert (1) according to any
one of the       jection of said insert (1). preceding claims and being of
substantially parallelipipedal shape and comprising a first  55   11. A
cutting insert (1) according to Claim  10, pair of opposite cutting edges
(2, 3) respec-          wherein said wiper surface (22) is formed by tively
defined between first pairs of cutting          grinding. rake surfaces (4,
5) and relief flank surfaces 6    11                 EP 0 457 488 B1
12 12. A cutting insert (1) according to Claim  10,    2. Schneideinsatz
(1) nach Anspruch 1, wobei der 



wherein the wiper surfaces (22) on the first        erste Freiflankenwinkel
(.') in dem Bereich von relief flank surfaces (11) are formed during
7, bis 20- liegt, wahrend der zweite Freiflan- pressing of the insert (1).
kenwinkel (w") in dem Bereich von 0 - bis 15 5       liegt. 13. A cutting
insert (1) according to any one of Claims 4 to 12, wherein said first pair
of cuffing  &  Schneideinsatz (1) nach Anspruch 2, wobel der edges (2, 3)
are spaced from their associated       erste Freiflankenwinkel (w') im
wesentlichen cutting rake surfaces (4, 5) by respective land     gleich 15
* ist und der zweite Freiflankenwinkel surfaces (15).
10      ((a") im wesentlichen gleich 11 * ist. 14. A cutting insert (1)
according to Claim  13,    4. Schneideinsatz (1) nach einem der vorstehen-
wherein each land surface (15) is so curved         den AnsprUche, welcher
im wesentlichen die that the land surface angle ([err]) as defined with
Form eines Parallelepipeds besitzt und ein je- respect to the cylindrical
holder (16) remains   is  wells zwischen ersten Paaren von Spanflachen
substantially invariant along the length of the     (4, 5) und Freiflachen
(6) ausgebildetes erstes cutting edge (6, 7).
Paar gagentberliegender Schneidkanten (2, 3) und ein jeweils zwischen
zweiten Paaren von 15. A cutting insert (1) according to any one of
Spanflachen (9, 10) und Freiflachen (11) aus- Claims 4 to 14, wherein said
first cutting edges   20  gebildetes zweites Paar gogenaberliegender (2, 3)
slope, in respectively opposite senses,      Schneidkanten (7, 8) aufweist;
wobei das erste towards the insert base (24), such first cutting     Paar
der Freiflichen (6) entsprechend der Frei- edge (2, 3) sloping towards the
insert base        filiche (6) gemAB den vorstehenden AnsprU- (24) in a
direction from a leading end of the       chen ausgebildet ist. cutting
edge and wherein said. second cutting   25 edges (6, 7) slope towards the
insert base (24)  5. Schneideinsatz (1) nach Anspruch 4, wobei in a
direction from a leading end of the cutting    das zweite Paar der
Spanflhchen (9, 10) und edge by an angle of between [err] and [err].
die Freifilichen (11) kontinuierlich gekrOmmt sind, so daB deren
Einsatzspan- und Freiwin- 16. A cutting insert (1) according to Claim  15,
30    kel, wie sie gegenaber dem zylindrischen Hal- wherein said second
cutting edges (6, 7) are        ter (16) definiert sind, im wesentlichen
entlang substantially parallel to said insert base edges.   der LInge der
jeweiligen Schneidkanten (7, 8) konstant bleiben. Patentansprllche 35  6.
Schneideinsatz (1) nach Anspruch 5, wobei 1. Schneideinsatz fOr die
Verwendung in einem           das zweite Paar der Freifiachen (11) jeweils
Umfangsrotationsfriswerkzeug, welches einen         einen kontinuierlich
gekr~mmten oberen Ab- zylindrischen Halter (16) und zumindest einen
schnitt (1la) und einen im wesentlichen ebe- auswechselbaren, am  Umfang
angeordneten            nen unteren Abschnitt (11 b) aufweist.
Schneideinsatz  (1)  aufweist,  wobei  der   40 Schneideinsatz (1)
zumindest eine zwischen       7. Schneideinsatz (1) nach einem der
AnsprUche einer Spanfliche (4, 5) und einer Ereifliche (6)    4, 5 oder 6,
wobei jede Schneidkante (7, 8) des Einsatzes (1) definierte Schneidkante
(2, 3)    des zweiten Schneidkantenpaares gekrOmmt aufweist, die Freifliche
(6) einen zu der           ist und einen Teil der gekrOmmten Seite einer
Schneidkante (2) benachbarten ersten Ab-  45        Ebene bildet, welche
einen Zylinder, der eine schnitt (25a) und einen zu einer Basis (24) des
HOlldrehfilche der Schneidkante (7, 8) dar- Einsatzes  benachbarten
zweiten  Abschnift         stellt, unter einem Winkel schneidet, der dem
(25b) aufweist, der erste Abschnitt (25a) einen     axialen Spanwinkel des
Einsatzes in dem Fris- ersten Freiflankenwinkel (o') und der zweite
werkzeug entspricht. Abschnitt einen zweiten Freiflankenwinkel (w")  50
zeigt, dadurch gekennzeichnet, daB der erste     8. Schneideinsatz (1) nach
einem der AnsprOche Freiflankenwinkel (el) deutlich gr8oer als der      4,
5, 6 oder 7, wobei der Einsatz (1) durch zweite Freiflankenwinkel (al") ist
und die Frel-    Pressen und Sintern hergestelit wird. flache einen
Zwischenabschnitt (25c) aufweist, der den ersten und zweiten Abschnitt
(25a,  a5  9. Schneideinsatz (1) nach einem der AnsprUche 25b) miteinander
verbindet und bezogen auf          4 bis 8, wobei die Freiflachen (6, 11)
zwei den ersten und zweiten Abschnitt (25a, 25b)         Paare
aufeinanderfolgender Freiflachen bilden, quer dazu ausgerichtet ist.;
jedes Paar eine gemeinsame Ecke des Einsat- 7    13                EP 0 457
488 1                    14                  11111 111 111Jill C   L   M
S * zes aufweist, die Schneidkante von der einen       un support
cylindrique (16) et au moins un 



Freiflache jedes Paares einer Abstreifflache       4l6ment rapporte
remplasable de coupe (1) (22) zugeordnet ist, die auf der anderen Frei-
plac6 periph6riquement, I'element rapport6 de flache dieses Paares
benachbart zu einer ge-       coupe (1) etant form6 avec au moins un bord
,~  meinsamen Ecke des Einsatzes ausgebildet   5         de coupe (2, 3)
delimit6 entre une surface (4, ist.
5) de tranchant et une surface (6) de flanc de depouille de l'4l6ment
rapporte (1), la surface 10. Schneideinsatz (1) nach Anspruch 1, wobei
de flanc de depouille (6) comprenant une pre- eine erste Freiflache (11)
des Paares eine gr6-    mibre portion (25a) adjacente au bord de cou- Bere
Linge als die zweite Freiflache (6) des   10  pe (2), et une seconde
portion (25b) adjacente Paares aufweist und die Abstreiffllche (22) an
a une base (24) de I'6l6ment rapporte, la pro- der zweiten Freiflache (6)
an einem Vorsprung      mibre portion (25a) pr6sentant un premier an- des
Einsatzes (1) ausgobildet ist.                 gle de flanc de depouille
(w') et la seconde portion pr6sentant un second angle de flanc de 11.
Schneideinsatz (1) nach Anspruch 10, wobei  16     d6pouille (w"),
caracterise en ce quo le pre- die Abstreifflache (22) durch Schleifen
herge-     mier angle de flanc de depouille (w') est nette- stellt wird.
ment sup6rieur au second angle de flanc de depouille (w"), et la surface de
flanc de d6- 12. Schneideinsatz (1) nach Anspruch 10, wobei         pouille
comporte une portion intermediaire die Abstreifflachen (22) an don ersten
Freifla-  20  (25c) qui relie la promiere et la seconde por- chen (11)
wahrend des Pressens des Einsat-         tions (25a, 25b) et qui est
dirigee transversale- zes (1) hergestellt werden.
ment par rapport a la premibre et a la seconde portions (25a, 25b). 13.
Schneideinsatz (1) nach einem der AnsprUche 4 bis 12, wobel das erste Paar
der Schneid-  25  2. Element rapport6 de coupe (1) solon la reven- kanten
(2, 3) von seinen zugeordneten Span-        dication 1, dans lequel le
premier angle de fl~chen (4, 5) jeweils durch Fasenflachen (15)     flanc
de depouille (') est compris entre 7 et beabstandet ist.
20  alors quo le second angle de flanc de depouille (w") est compris entre
0 et 15*. 14. Schneideinsatz (1) nach Anspruch 13, wobei  30 jede
Fasenfilche (15) so gekrammt ist, daB      3. Element rapport4 de coupe (1)
solon la reven- der Fasenflachenwinkel 6 bez[glich des zylin-      dication
2, dans lequel le premier angle de drischen Halters (16) im wesentlichen
entlang      flanc de ddpouille (') est pratiquement 6gal a der Lange der
Schneidkante (6, 7) unver~ndert      15- et le second angle de flanc de
ddpouille bleibt.                                    3s      (c") est
pratiquement egal a 1 1. 15. Schneideinsatz (1) nach elnem der Ansprtche
4. Elment rapport de coupe (1) selon l'une 4 bis 14, wobei die ersten
Schneidkanten (2, 3)    quelconque des revendications precedentes, jeweils
im entgogengesetzten Sinne zu der          ayant une forme pratiquement
parallel6pip6di- Einsatzbasis (24) hin geneigt sind, wobei die  40  que et
comprenant une premiere paire de ersten Schneidkanten (2, 3) sich zu der
Ein-       bords de coupe oppos~s (2, 3) dblimit6s res- satzbasis (24) hin
in einer von einem vorderen     pectivement entre les premieres paires de
sur- Ende der Schneidkante ausgehenden Richtung         faces de tranchant
(4, 5) et de surfaces de neigen und wobel die zweiten Schnoidkanten
flanc de d~pouille (6), et une seconde paire de (6, 7) sich zu der
Einsatzbasis (24) hin in elner  45  bords de coupe oppos6s (7, 8) d6limites
res- von einem vorderen Endo der Schneidkante           pectivement entre
des secondes paires de sur- ausgehenden Richtung in elnem Winkel von
faces de tranchant (9, 10) et de surfaces de 0 bis 15- neigen.
flanc de d6pouille (11), et dans lequel la pro- miore paire de surfaces de
flanc de depouille 16. Schneideinsatz (1) nach Anspruch 15, wobei  50
(6) est formee comme la surface de flanc de die Schneidkanten (6, 7) im
wesentlichen pa-       depouille (6) definie dans les revendications rallel
zu den Basiskanten des Einsatzes verlau-    precddentes. fen. 5. Element
rapporte de coupe (1) selon la reven- Revendicatlons
55       dication 4, dans lequel la seconde paire de surfaces de tranchant
(9, 10) et de surfaces de 1. El6ment rapporte de coupe destin6 a Otre
utili-    flanc de d~pouille (11) a une courbure continue se dans une
fraise rotative p~riph~rique ayant     afin que les angles de tranchant et
de d6pouil- 8    15                EP 0 457 488 B1                    16  I
I!IIII 11111111111 lil ! le de l'element rapporte, dMfinis par rapport au
13. Element rapporte de coupe (1) selon l'une support cylindrique (16)
restent pratiquement      quelconque des revendications 4 a 12, dans 



invariants sur la longueur des bords de coupe      lequel ia premibre paire
de bords de coupe (2, respectifs (7, 8).                                 3)
est espacees des surfaces associ6es de ,7
6       tranchant (4, 5) par des surfaces formant des 6. Element rapport6
de coupe (1) selon la reven-       portees respectives (15). dication 5,
dans lequel chaque surface de la seconde paire de surfaces de flanc de
depouil-  14. Element rapporte de coupe (1) selon la reven- le (11)
comporte une partie superieure (11a)       dication 13, dans lequel chaque
surface de de courbure continue et une partie inferieure  10  portee (15) a
une courbure telle que l'angle de (11 b) sensiblement plane.
surface de portee (e) delimite par rapport au support cylindrique (16)
reste pratiquement in- 7. Element rapporte de coupe (1) selon la reven-
variant sur toute la longueur du bord de coupe dication 4, 5 ou 6, dans
loquel chaque bord de     (6, 7). coupe (7, 8) de la seconde paire de bords
de   15 coupe est courbe et fait partie du c8t6 courbe  15. El6ment
rapporte de coupe (1) selon l'une d'une surface qui recoupe un cylindre
consti-      quelconque des revendications 4 & 14, dans tuant une surface
de revolution du bord de         lequel les premiers bords de coupe (2, 3)
sont coupe (7, 8) avec un angle qui correspond &        inclines, dans des
sens opposes respective- I'angle de tranchant axial de l'element rapporte
20  ment, en direction de la base (24) de l'Pl6ment dans la fraise.
rapporte, le premier bord de coupe (2, 3) etant incline en direction de la
base (24) de l'e1l- 8. Elment rapport6 de coupe (1) selon la reven-
ment rapporte depuis une extr~mit6 avant du dication 4, 5, 6 ou 7, dans
lequel I'6ldment       bord de coupe, et les seconds bords de coupe
rapporte (1) est form6 par compression et frit-  25  (6, 7) sont inclines
en direction de la base (24) tage.
de 1'61Iment rapport4 a partir de 1'extr6mit4 avant du bord de coupe d'un
angle compris 9. Elment rapporte de coupe (1) selon l'une           entre 0
et 15. quelconque des revendications 4 & 8, dans lequel les surfaces de
flanc de d6pouille (6,  30  16. Element rapporte de coupe (1) selon la
reven- 11) constituent deux paires de surfaces suc-       dication 15, dans
lequel les seconds bords de cessives de flanc de d6pouille, chaque paire
coupe (6, 7) sont pratiquement paralleles aux ayant un coin commun d'6lment
rapporte, le        bords de la base de 1'616ment rapporte. bord de coupe
de l'une des surfaces de flanc de depouille de chaque paire etant associe &
36 un mentonnet (22) forme sur l'autre surface de flanc de depouille de la
paire adjacente I un coin commun d'e6lment rapporte. 10. Element rapport6
de coupe (1) selon la reven-  40 dication 9, dans loquel une premibre (11)
des surfaces de flanc de d6pouille de la paire a une longueur superieure a
celle de la seconde (6) des surfaces de flanc de depouille de la paire, la
surface de mentonnet (22) de la se-  45 conde surface de flanc de depouille
(6) etant formee sur une saillie de l'element rapport6 (1). 11. Element
rapporte de coupe (1) selon la reven-  50 dication 10, dans lequel la
surface de menton- net (22) est formee par rectification. 12. Element
rapporte de coupe (1) selon la reven- dication 10, dans loquel les surfaces
de men-  5s tonnet (22) des premieres surfaces de flanc de depouille (11)
sont formees lors de la com- pression de l'element rapporte (1). 9    


