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flank and having a base edge defined between said relief flank and a base
surface, characterised in that The present invention relates to rotary
periph-  said cuffing edge comprises a plurality of succes- eral milling
cutter tools. In particular, it relates to  sive component cutting edges
and intermediate rotary peripheral milling cutter tools having a Ion-   5
edges respectively located between successive gitudinal axis of rotation
and having a cutting insert  component cutting edges each component cutting
provided with a cutting edge defined between a     edge having respective
leading and trailing extrem- cutting rake surface and a relief flank having
a base  ities, the trailing extremity of one component cut- edge defined
between the relief flank and the base  ting edge merging with the leading
extremity of a surface.                                      10  succeeding
component cutting edge via an inter- mediate edge, said intermediate edges
being di- BACKGROUND OF THE INVENTION                        rected from
said trailing extremity of said one com- ponent cuffing edge towards said
base edge and It is known that during milling cutting oper-   being
inclined with reference to a normal to an axis ations the length of the
cutting edge is directly  15  of rotation of said cutter tool, which normal
passes related to the vibrations induced in the milling   through a
trailing extremity of a component cutting cutter and the workplace and the
energy require-   edge and intersects the successive component cut- ments
in carrying out the cutting operation. These  ting edge so that, during a
milling operation on a vibrations give rise to so-called "chatter". In
other  workpiece successive component cutting edges words, "chatter" tends
to increase with increasing   20  overlap. length of the cutting edge.
With such a cutting insert, and in view of the The vibrations and
consequent "chatter" arise  fact that the component cutting edges are very
out of the forces exerted on the cutting insert and  short, the resultant
forces exerted on the cutting especially on the cutting rake surface
thereof by  insert by the chips formed by these short cutting the chip
which is formed and the greater the width  25  edges are relatively low
and, in consequence, the of the chip, the greater will be the exerted
forces.  degree of "chatter" encountered is minimal. Thus, With a view to
decreasing these vibrations and     in view of the relative disposition of
the component "chatter", it is known to employ milling cutters   cutting
edges with the degree of overlapping of having cutting inserts with
relatively short cutting  adjacent successive component cutting edges, it
is edges, the inserts being so orientated with respect  3o  ensured that
effectively separate chips are formed to the tool holder and with respect
to each other  of relatively low width. that the cuffing paths of the
cutting edges of suc-    Preferably, the cutting rake, relief flank and
cessive cuffing inserts overlap. In this way each  land surfaces associated
with the respective com- relatively short cutting edge gives rise to a chip
of  ponent cutting edges are so directed that at cor- relatively narrow
width, the overlap between the   35  responding locations along the
respective compo- cutting edges of successive cutting inserts ensur-  nent
edges, the insert rake and relief angles, as ing that relatively smooth
milling is attained.    well as the land surface angles as defined with In
practice, however, this proposal is not found  respect to the cutter tool,
are substantially equal. to be effective, requiring as it does the careful
Preferably, the leading component cutting edge preliminary orientation of
correctly designed cutting   40  defines a first positive axial rake angle
with respect inserts on and with respect to the tool holder.    to said
axis of rotation, whilst the or each succeed- ing component cutting edge
define axial rake an- BRIEF SUMMARY OF THE INVENTION
gles which are less positive than said first axial rake angle. With such a
cutting insert, the fact that It is an object of the present invention to
pro-  4s  the axial rake angles of a subsequent component vide a rotary
milling cutter tool having a new and  cutting edge is less positive than
that of a leading improved cutting insert, which insert is, by itself,
component cutting edge carried with it the con- capable of achieving the
desired objective of re-  sequence that the forces exerted on the cutting
duced "chatter" in the use of the milling cutter tool.  insert as a result
of the milling, and which tend to In US-A-4,588,332 there is disclosed a
cutting   5o  detach the insert from the tool, are significantly tool which
is arranged to be moved longitudinally  less than those which would be
exerted with a and which has a cutting face provided with a plural-
unitary cutting edge having a unitary positive axial ity of grooves.
rake angle, e.g. corresponding to that of the lead- According to the
present invention however,    ing component cutting edge. there is provided
a rotary peripheral milling cutter  55 tool having a longitudinal axis of
rotation and hav- ing a cutting insert provided with a cutting edge defined
between a cutting rake surface and a relief 2    
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DRAWINGS                      conventional construction. Each relief flank
13 com- prises three upper component relief flanks 13a, 13b Various
embodiments of a hard metal cutting     and 13c, which are angularly
directed with respect insert employed in a rotary milling cutter according
to each other in a manner to be described below, to the present invention
will now be described by   5   and a lower, planar relief flank portion
13d. way of example and with reference to the accom-        Each upper
cutting rake region 12 comprises a panying drawings, in which:
longitudinally extending chip forming groove 15 Figure 1 is a perspective
view of one embodi-    and three component chip rake surfaces 16a, 16b ment
of a cutting insert employed in the inven-  and 16c. tion;
10      Component cutting edges 17a, 17b and 17c Figure 2 is a plan view
from above of the insert  are defined between the respective component re-
shown in Figure 1;                              lief flanks and component
cutting rake surfaces via Figure 3 is a side elevation of the insert shown
respective K-lands 18a, 18b and 18c. in Figures 1 and 2;
The leading component cutting edge 17a Figure 4 is a schematic side
elevation of the   is   merges at its terminal extremity with the succeed-
insert shown in Figures 1, 2 and 3 when moun-    ing component cutting edge
17b via an intermedi- ted on a cylindrical milling cutter tool;        ate
edge 19 which slopes downwardly towards a Figure 5 is a schematic side
elevation on an     base edge 20 of the insert. Similarly, the compo-
enlarged scale of the mounted insert shown in    nent cutting edge 17b
merges with the succeeding Figure 4;                                   20
cutting edge 17c via an intermediate edge 21, Figure 6 is a view similar to
that of Figure 5   which also slopes downwardly towards the base
diagramatically illustrating cutting forces exerted  edge 20 of the insert.
on the insert;                                      As seen in Fig. 4 of
the drawings, the insert Figure 6a illustrates diagramatically the sum of
just described with reference to Figs. 1, 2 and 3, is the cutting forces
shown in Figure 6;       25   mounted in a rotary milling cutter 25 having
a Figure 7 is a plan view from above of an alter-  cylindrical holder 26,
the insert being mounted so native embodiment of a cutting insert in accor-
as to present a positive axial rake angle a with dance with the invention;
respect to an axis of rotation 27 of the cutter tool Figure 8 is a side
elevation of the insert shown  25. in Figure 7;
30      Reference will now be made to Fig. 5 of the Figure 9 is a schematic
side elevation of the    drawings, which shows schematically the location
insert shown in Figures 7 and 8 when mounted     of the cutting insert
within the cutter tool during a on a conical milling cutter tool;
milling operation. From this drawing, it can be seen Figs. 10a; 11a; and
12a are cross-sectional      that the component cutting edges 17a and 17b
views taken respectively along the lines X-X; Xl-  35  effectively overlap
during a milling operation by Xl; and Xlla-Xllb of the insert as mounted in
the  virtue of the fact that a normal 27a with respect to view shown in
Fig. 4 superimposed on asso-       the rotational axis 27, when passing
through a ciated circular cutting paths;                  trailing
extremity of the component cutting edge Figs. 10b l1b; and 12b are highly
enlarged      17a, intersects the succeeding component cutting views of the
views shown in Figs. 10a; 11 a; and   40  edge 17b. Similarly, a normal 27b
to the rotational 12a designed to illustrate the K-land of the in-  axis
27, when passing through a trailing extremity sert; and
of the component cutting edge 17b, intersects the FIg. 13 illustrates the
production of a multi-   succeeding component cutting edge 17c. component
chip in a milling operation using a       It will be readily seen from Fig.
5 of the draw- cutting insert in accordance with the invention.    45  ings
that, whereas the component cutting edge 17a has a positive axial rake
angle equal to a (i.e., the DETAILED DESCRIPTION OF PREFERRED EM-
positive rake angle of the insert of a whole as seen BODIMENTS
in Fig. 4 of the drawings), the component cutting edges 17b and 17c have
substantially smaller axial As seen in Figs. 1, 2 and 3 of the drawings,
the   50  rake angles [err] and [err] (in the example now being cufting
insert, which is formed of tungsten carbide,  considered, these angles are
not equal but they is of generally parallelepipedal shape having a cen-
can also be equal). Now it is known with milling tral, upper planar surface
11 surrounded by a pe-  cutting tools of this kind that the cutting forces
ripheral, upper cutting rake surface 12. The insert  acting on the insert
and tending to detach the is formed with a planar base surface (not seen),
55  insert from the holder, tend to increase with in- which is parallel
with the central, planar surface 11.  creasing positive axial rake angles.
It therefore fol- The insert is further formed with two pairs of relief
lows that any reduction in the magnitude of the flanks 13 and, at the
corners, with wipers 14 of   positive axial rake angle will be accompanied
by a 3    
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in these forces.              axial rake angle carries with it its own
advantages, Referring now to Fig. 6 of the drawings, the    which may be
preferred under certain circum- component forces [err], acting respec-
stances. tively on the component cutting edges 17a, 17b         Reference
will now be made to Figs. 1 Oa, 11 a, and 17c in a direction tending to
detach the insert   5   12a, 1Ob, 11b and 12b for a description of the from
the holder, clearly tend to decrease with de-  construction of the relief
flanks, cutting rake sur- creasing positive axial rake angle of the
component  faces and K-lands in accordance with a preferred cutting edges.
Fig. 6a shows schematically the     embodiment of the invention. sum total
F of the individual forces [err]   In order to achieve optimal milling
conditions, and this sum total F is significantly less than would  10  the
component relief flank, cutting rake and K-land be the case if a unitary
cutting edge was employed  surfaces are so disposed with respect to each
with a unitary axial rake angle equal to a.        other so that, at
corresponding locations along the Thus, in addition to the main purpose and
component cuffing edges, the relief flank, cufting advantage of the cutting
insert just described in  rake and K-land angles are equal. Thus, for exam-
accordance with the invention, namely, effecting   15  ple, at the mid
points of each component cutting milling operations with component cutting
edges of  edge, these angular conditions are fulfilled. Figs. reduced
length, thereby giving rise to significantly  10a, 11a, 12a, 10b, 11b and
12b show sections reduced "chatter", the provision of the cutting in-
through the cutting insert along section lines which sert with component
cutting edges of differing axial  pass through the respective mid positions
of the rake angles, gives rise to a reduction in the forces   20  component
cutting edges. In all cases, the compo- exerted on the insert and which
tend to detach the  nent relief flank angles [err] are measured insert from
the holder.                            between the respective component
relief flank sur- It will be realised that, with an insert in accor-  face
13a, 13b and 13c and the respective tangents dance with the present
invention, in order to ensure  41a, 41b and 41c to the circular paths 40a,
40b this reduction in the overall forces acting on the   25  and 40c at the
positions where the mid points of insert tending to detach the insert from
the holder,  the component cuffing edges lie on these circular it is
necessary to provide the insert with compo-  paths. As can be seen, the
component relief flank nent cuffing edges which are angularly directed
surfaces 13a, 13b and 13c are angularly disposed with respect to each
other. Where, however, milling  with respect to each other so that at these
respec- considerations are such that this requirement for  3o  tive mid
points the component relief flank angles reduction in the overall so-called
detaching forces  [err]are all equal. becomes secondary and it is, on the
other hand,        Similarly, the component cuffing rake angles desirable
to ensure that all the component cuffing  [err] are measured between the
compo- edges present the same or similar positive axial   nent cutting rake
surfaces 16a, 16b and 16c and rake angle, an arrangement such as shown in
Figs.  35  respective radii 42a, 42b and 42c extending from 7, 8 and 9 of
the drawings can be adopted. As      the centres of the circular paths 40a,
40b and 40c seen in these figures, a modified insert 31 is     to the
positions where the mid points of the com- formed with sets of component
cutting edges 32a,   ponent cutting edges lie on these circular paths. 32b
and 32c which, whilst being overlapping in the  Here again, the component
cuffing surfaces 16a, sense that the cutting edges 17a, 17b and 17c of  40
16b and 16c are so disposed angularly with re- the cutting insert described
with reference to the  spect to each other that the cuffing rake angles at
preceding drawings are overlapping, are neverthe-  the mid points of the
component cutting edges [err] less all parallel to each other and define a
single  [err] are all substantially equal. axial rake angle which is highly
positive.             Finally, the K-land angles [err] of the As seen in
Fig. 9 of the drawings, the compo-  45  component K-lands 18a, 18b and 18c
as measured nent cutting forces [err] acting respec-   at the respective
mid points of the component tively on the component cuffing edges 32a, 32b
cutting edges, and as defined between the K-land and 32c are all equal and,
when summed, are        surfaces 18a, 18b and 18c and the radii 42a, 42b
substantially greater than the component cuffing   and 42c, are all
substantially equal. force F shown in Fig. 6a of the drawings with  60
Whilst in the embodiment specifically de- reference to the insert having
component cutting   scribed above the relief flank cutting rake and K-
edges as shown in the preceding drawings. Thus,    land angles associated
with the component cutting in this case the force tending to detach the
insert  edges are equal when measured with respect to from the tool holder
is significantly greater than the  corresponding points on the respective
cutting corresponding force acting on the insert in accor-  55  edges (for
example, as described above with re- dance with the preceding drawings. On
the other    spect to the mid points of the cutting edges), in hand, the
fact that all constituent component cut-  accordance with a further
refinement, each compo- ting edges present the same significant positive
nent cuffing edge, relief flank surface and K-land 4    
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to ensure that along the entire  been specifically described with reference
to in- length of a particular component cutting edge the  serts having at
each side three component cutting relief flank, cutting rake and K-land
angles remain  edges, it will be appreciated that the invention is
substantially invariant. The particular modes by   equally applicable to
inserts wherein two or more which these curvatures are ensured are
described    5   component cutting edges are provided. in our co-pending
British patent applications         It will furthermore be noted from Figs.
9 and 13 90/10769.9; 89/20227.9; and 89/08195.4.            of the drawings
that the inserts are mounted in a With milling cutting tools employing
inserts in  conical tool holder as compared with the cylindrical accordance
with the invention, i.e. with component  holder shown in Fig. 4 of the
drawings. It will be cuffing edges of limited extent and which effec-  10
appreciated, however, that the use of inserts in tively overlap vis-a-vis
the milling operation, the  accordance with the invention is not restricted
to forces acting on the cutting insert and which tend  any particular form
of tool holder. to induce vibration ("chatter") are considerably re- duced
and this by virtue of the fact that the chips  Claims created during the
milling operation are of relatively  15 restricted width and do not combine
so as to create  1. A rotary peripheral milling cutter tool having a the
vibration-generating forces on the insert. The     longitudinal axis of
rotation (27) and having a milling operation resulting in the generation of
such  cutting insert provided with a cutting edge (17) relatively narrow
chips is illustrated schematically   defined between a cutting rake surface
(12) in Fig. 13 of the drawings. Here an insert 51 is  20   and a relief
flank (13) and having a base edge mounted on a conical holder 52 so as to
perform a      (20) defined between said relief flank and a milling
operation. As can be seen, the component       base surface; cutting edges
give rise to the production of a chip       characterised in that 53 which
effectively consists of three relatively         said cutting edge (17)
comprises a plural- narrow chips 53a, 53b, 53c which spread apart at  25
ity of successive component cutting edges their free ends, and are only
coupled together by      (17a, 17b, 17c) and intermediate edges (19, very
weak, perforated bridges 54 which are com-        21) respectively located
between successive pletely ineffective in the transference of forces be-
component cutting edges (17a, 17b; 17c); each tween the component chips
53a, 53b, 53c and the        component cutting edge having respective
insert 51.                                    30       leading and trailing
extremities, the trailing ex- It will be understood that, in order to
ensure     tremity of one component cutting edge (17a, that the chips
generated during the milling opera-     17b, 17c) merging with the leading
extremity of tion are either completely separated into compo-       a
succeeding component cutting edge via an nent chips or are generated in the
form shown in      intermediate edge (19, 21), said intermediate Fig. 13 of
the drawings, where they are held to-  35   edges (19, 21) being directed
from said trailing gether by very weak bridges, it is necessary to
extremity of said one component cutting edge ensure that not only the
component cutting edges       (17a, 17b, 17c) towards said base edge (20);
overlap as described and defined above, but also       and being inclined
with reference to a normal that the leading end of one cutting edge is
spaced    (27a, 27b) to an axis of rotation of said cutter from the
trailing end of the preceding component  40   tool, which normal passes
through a trailing cutting edge by a distance which is not less than
extremity of a component cutting edge (17a, the thickness of the chip which
is to be cut. In       17b) and intersects the successive component other
words, that the intermediate edges 19 and 21     cutting edge (17b, 17c) so
that, during a mill- between successive component cutting edges
ing operation on a workpiece, successive com- slopes towards the base edge
20 of the insert by   45  ponent cutting edges overlap. an amount not less
than the maximum thickness of the chip.
2. A cutter tool according to Claim 1, charac- Whilst the invention has
been specifically de-     terised in that a leading component cutting
scribed with reference to the milling cutting inserts  edge (17a) defines a
first positive axial rake of parallelepipedal shape, i.e. having four sides
and   so  angle (a) with respect to said axis of rotation, associated
cutting edges, it will be readily appre-    whilst the or each succeeding
component cut- ciated that the invention is equally applicable to    ting
edge (17b, 17c) define axial rake angles cutting inserts of other shapes
such as, for exam-     (a) which are less positive than said first axial
ple, triangular shapes. Similarly, inserts can be      rake angle (a).
employed such as, for example, inserts of oblong   55 rectangular shape
wherein the component cutting    3. A cutter tool according to Claim 1,
charac- edges are formed on one pair of opposite sides of     terised in
that said component cutting edges the insert. Furthermore, whilst the
invention has      (17a, 17b, 17c) define substantially equal axial 5    



7                 EP 0 480 576 B1                     8 can be so curved as
to ensure that along the entire  been specifically described with reference
to in- length of a particular component cutting edge the   serts having at
each side three component cutting relief flank, cutting rake and K-land
angles remain  edges, it will be appreciated that the invention is
substantially invariant. The particular modes by    equally applicable to
inserts wherein two or more which these curvatures are ensured are
described    5   component cutting edges are provided. in  our co-pending
British  patent applications        It will furthermore be noted from Figs.
9 and 13 90/10769.9; 89/20227.9; and 89/08195.4.      -- of the drawings
that the inserts are mounted in a With milling cutting tools employing
inserts in  conical tool holder as compared with the cylindrical accordance
with the invention, i.e. with component  holder shown in Fig. 4 of the
drawings. It will be cutting edges of limited extent and which effec-  io
appreciated, however, that the use of inserts in tively overlap vis-a-vis
the milling operation, the  accordance with the invention is not restricted
to forces acting on the cutting insert and which tend  any particular form
of tool holder. to induce vibration ("chatter") are considerably re- duced
and this by virtue of the fact that the chips  Claims created during the
milling operation are of relatively  15 restricted width and do not combine
so as to create  1. A rotary peripheral milling cutter tool having a the
vibration-generating forces on the insert. The      longitudinal axis of
rotation (27) and having a milling operation resulting in the generation of
such   cutting insert provided with a cutting edge (17) relatively narrow
chips is illustrated schematically    defined between a cutting rake
surface (12) in Fig. 13 of the drawings. Here an insert 51 is  20    and a
relief flank (13) and having a base edge mounted on a conical holder 52 so
as to perform a       (20) defined between said relief flank and a milling
operation. As can be seen, the component        base surface; cutting edges
give rise to the production of a chip         characterised in that 53
which effectively consists of three relatively           said cutting edge
(17) comprises a plural- narrow chips 53a, 53b, 53c which spread apart at
25    ity of successive component cutting edges their free ends, and are
only coupled together by       (17a, 17b, 17c) and intermediate edges (19,
very weak, perforated bridges 54 which are com-         21) respectively
located between successive pletely ineffective in the transference of
forces be-   component cutting edges (17a, 17b; 17c); each tween the
component chips 53a, 53b, 53c and the         component cutting edge having
respective insert 51.                                     30       leading
and trailing extremities, the trailing ex- It will be understood that, in
order to ensure      tremity of one component cutting edge (17a, that the
chips generated during the milling opera-      17b, 17c) merging with the
leading extremity of tion are either completely separated into compo-
a succeeding component cutting edge via an nent chips or are generated in
the form shown in        intermediate edge (19, 21), said intermediate Fig.
13 of the drawings, where they are held to-   35   edges (19, 21) being
directed from said trailing gether by very weak bridges, it is necessary to
extremity of said one component cutting edge ensure that not only the
component cutting edges        (17a, 17b, 17c) towards said base edge (20);
overlap as described and defined above, but also        and being inclined
with reference to a normal that the leading end of one cutting edge is
spaced      (27a, 27b) to an axis of rotation of said cutter from the
trailing end of the preceding component   40   tool, which normal passes
through a trailing cutting edge by a distance which is not less than
extremity of a component cutting edge (17a, the thickness of the chip which
is to be cut. In        17b) and intersects the successive component other
words, that the intermediate edges 19 and 21      cutting edge (17b, 17c)
so that, during a mill- between  successive component cutting  edges
ing operation on a workpiece, successive com- slopes towards the base edge
20 of the insert by   45   ponent cutting edges overlap. an amount not less
than the maximum thickness of the chip.
2. A cutter tool according to Claim 1, charac- Whilst the invention has
been specifically de-       terised in that a leading component cutting
scribed with reference to the milling cutting inserts   edge (17a) defines
a first positive axial rake of parallelepipedal shape, i.e. having four
sides and   so  angle [err] with respect to said axis of rotation,
associated cutting edges, it will be readily appre-     whilst the or each
succeeding component cut- ciated that the invention is equally applicable
to      ting edge (17b, 17c) define axial rake angles cutting inserts of
other shapes such as, for exam-      (a) which are less positive than said
first axial pie, triangular shapes. Similarly, inserts can be       rake
angle (a). employed such as, for example, inserts of oblong   55
rectangular shape wherein the component cutting      3  A cutter tool
according to Claim 1, charac- edges are formed on one pair of opposite
sides of       terised in that said component cutting edges the insert.
Furthermore, whilst the invention has       (17a, 17b, 17c) define
substantially equal axial 5    



9                 EP 0 480 576 B1                    10 rake angles (a)
with respect to said axis of   10. A cutter tool according to any one of
the rotation.                                          preceding claims,
characterised in that it is of substantially parallelepipedal shape and is
pro- 4. A cutter tool according to any one of the           vided with an
upper cutting rake surface (12) preceding claims, characterised in that the
5    and a lower base surface and two pairs of sets component cutting edges
(17a, 17b, 17c) are        of component cutting edges (17). respectively
associated with component relief flanks (13a, 13b, 13c), which are so
directed   PatentansprUche towards each other that the insert side relief
angles [err] at corresponding locations on suc-  10  1.
Rotationsumfangsfraser-Schneidwerkzeug  mit cessive component relief flanks
(13a, 13b, 13c)    einer  L~ngs-Drehachse  (27)  und  einem and as defined
with respect to the milling         Schneideinsatz mit einer zwischen einer
Span- cutter tool, are substantially equal.              flAche (12) und
einer Freifllche (13) definierten Schneidkante (17) und einer zwischen der
Frei- 5. A cutter tool according to Claim 4, charac-  15     fllche und der
Basisflache definierten Basis- terised in that said relief flank surface
com-     kante (20), prises an upper portion which comprises said
dadurch gekennzelchnet, daB component relief flank surfaces (13a, 13b, 13c)
die Schneidkante (17) mehrere aufeinan- and a substantially planar lower
portion (13d).    derfolgende Komponentenschneidkanten (17a, 20      17b,
17c) und Zwischenkanten (19, 21) auf- 6. A cutter tool according to any one
of the           weist, die jeweils zwischen aufeinanderfolgen- preceding
claims, characterised in that the        den Komponentenschneidkanten
(17a, 17b, component cutting edges (17a, 17b, 17c) are        17c)
angeordnet sind, wobei jede Komponen- respectively associated with
component cutting     tenschneidkante ein vorderes und ein hinteres rake
surfaces (16a, 16b, 16c) which are so   25    Ende aufweist, wobei das
hintere Ende einer directed towards each other that insert cutting
Komponentenschneidkante  (17a, 17b, 17c) rake angles [err] at corresponding
locations on      Uber eine Zwischenkante (19, 21) in das vorde- successive
component cuffing rake surfaces         re Ende elner nachfolgenden
Komponenten- (16), and as defined with respect to the milling
schneidkante Obergeht, wobei die Zwischenk- cutter tool, are substantially
equal.      30      anten (19, 21) vom hinteren Ende der einen
Komponentenschneidkante (17a, 17b, 17c) zur 7. A cutter tool according to
Claim 4, 5 or 6,         Basiskante (20) gerichtet und beztlglich einer
characterized in that each component relief        Normalen  (27a, 27b) zur
Drehachse des flank (13) and cutting rake surface (16) are
Schneidwerkzeugs geneigt ist, wobei die Nor- continuously curved so that
the insert rake (fi)  95  male durch das hintere Ende einer Komponen- and
relief (.y) angles as defined with respect to  tenschneidkante (17a, 17b)
verliuft und die the cutter tool remain substantially invariant
nachfolgende Komponentenschneidkante (17b, along the length of the
component cutting          17c) schneidet, so daB, wahrend ein Werk- edge
(17).                                         stOck durch einen Frasvorgang
bearbeitet wird, 40      aufeinanderfolgende Komponentenschneidkan- &  A
cutter tool according to any one of the           ten Oberlappen. preceding
claims, characterized in that the component cutting edges (17) are
respectively  2. Schneidwerkzeug nach Anspruch 1, dadurch associated with
component K-land surfaces          gekennzelchnet, daB eine vordere Kompo-
(18) which are so directed with respect to each   45  nentenschneidkante
(17a) einen ersten positi- other that insert K-land angles (9) at corre-
ven Axial-Spanwinkel (a) bezaglich der Dreh- sponding locations on
successive component         achse definiert, w~hrend die oder jede folgen-
K-land surfaces (18), and as defined with re-      de
Komponentenschneidkante (17b, 17c) einen spect to the milling cutter tool,
are substantially  Axial-Spanwinkel (a) definiert, der weniger po- equal.
60      sitiv ist als der erste Axial-Spanwinkel (a). 9. A cutter tool
according to Claim 8, character-  3. Schneidwerkzeug nach Anspruch 1,
dadurch ized in that each component K-land surface         gekennzelchnet,
daB  die  Komponenten- (18) is continuously curved so that the K-land
schneidkanten (17a, 17b, 17c) im wesentlichen angle [err] as defined with
respect to the cutter  s5  gleiche Axial-Spanwinkel (a) bezUglich der tool
remains substantially invariant along the     Drehachse definieren. length
of the component cutting edge (17). 6    11                EP 0 480 576 B1
12 4. Schneidwerkzeug nach einem der vorangehen-     10. Schneidwerkzeug
nach einem der vorangehen- 



den AnsprUche, dadurch gekennzelchnet,            den AnsprUche, dadurch
gekennzelchnet, daB die Komponentenschneidkanten (17a, 17b,       daB des
Werkzeug im wesentlichen quaderfdr- 17c) jeweils Komponentenfreiflachen
(13a, 13b,    mig ist und elne obere Spanflache (12) und 13c) zugeordnet
sind, die derart zueinander   5   elne untere Basisfliche sowie zwei Paare
von ausgerichtet sind, daB die bezOglich dem Fris-    Satzen von
Komponentenschneidkanten (17) werkzeug definierten Einsatz-Seitenfreiwinkel
aufweist. (y) an entsprechenden Positionen auf aufeinan- derfolgenden
Komponentenfreiflichen  (13a,   Revendicatlons 13b, 13c) im wesentlichen
gleich sind.    70 1. Outil rotatif de coupe pdriphdrique par fraisage, 5.
Schneidwerkzeug nach Anspruch 4, dadurch          ayant un axe longitudinal
de rotation (27) et un gekennzelchnet, daB die Freiflache eonen
eiement rapportd de coupe muni d'un bord de oberen Abschnitt mit den
Komponentenfreifli-      coupe (17) ddlimitd entre une surface de tran-
chen (13a, 13b, 13c) und elnen im wesentli-  t5   chant de coupe (12) et un
flanc en depouille chen ebenen unteren Abschnitt (13d) aufweist.     (13)
et ayant un bord de base (20) ddlimitd entre le flanc en depouille et la
surface de 6. Schneidwerkzeug nach elnem der vorangehen-        base, den
AnsprUche, dadurch geikennzelchnet,              caractdris6 en co que daB
die Komponentenschneidkanten (17a, 17b,  zo      le bord de coupe (17)
comporte plusieurs 17c) jeweils Spanflachen (1 6a, 1 6b, 1 Bc) zuge-  bords
de coupe diementaires successifs (17a, ordnet sind, die derart zueinander
ausgerichtet   17b, 17c) et des bords intermddiaires (19, 21) sind, daB die
bezUglich dom Fraswerkzeug de-      placds respectivement entre les bords
de cou- finierten Einsatzspanwinkel (,f) an entsprechen-  pe didmentaires
successifs (17a, 17b, 17c), den Positionen auf aufoinanderfolgenden Kom-
25  chaque bord de coupe 6dimentaire ayant des ponentenspanflachen  (16) im
wesentlichen        extrdmitds avant et arribre respectives, l'oxtre-
gleich sind.                                      mite arriere d'un premier
bord de coupe 6id- mentaire (17a, 17b, 17c) se raccordant avec 7.
Schneidworkzeug nach Anspruch 4, 5 oder 6,        l'extremite avant d'un
bord de coupe didmen- dadurch gekennzelchnet, daB jede Kompo-  30
taire suivant avec un bord intermediaire (19, nentenfreiflache (13) und
jede Komponenten-       21), les bords intermediaires (19, 21) etant
spanfliche (16) fortlaufend gekrlmmt ist, so      diriges de I'extremite
arribre d'un premier bord daB der Einsatzspanwinkel (p) und der Einsatz-
de coupe didmentaire (17a, 17b, 17c) vers le freiwinkel (ty), die bezUglich
dem FrIswerkzeug   bord de base (20) et dtant inclines par rapport
definiert sind, entlang der Lingo der Kompo-  35  a une perpendiculaire
(27a, 27b) A un axe de nentenachneidkante  (17) im  wesentlichen
rotation de l'outil de coupe, cette perpendi- gleich bleiben.
culaire passant par I'extremite arribre d'un bord de coupe dlementaire
(17a, 17b) ot re- &  Schneidwerkzoug nach einem der vorangehen-
coupant le bord de coupe eidmentaire suivant den Ansprflche, dadurch
gekennzelchnet,  40       (17b, 17c) de manibre que, au cours d'une daB die
Komponentenschneidkanten (17) je-         opdration de fraisage d'une pice,
los bords de weils Komponenten-Fasenflachen (18) zuge-         coupe
didmentaires successifs se recoupent. ordnet sind, die zueinander derart
ausgerichtet sind, daB die bezfglich dem Fraswerkzeug de-  2. Outil de
coupe selon la revendication 1, carac- finierten Einsatz-Fasenwinkel (0) an
entspre-  45  terise en ce qu'un bord de coupe dldmentaire chonden
Positionen auf aufeinanderfolgenden       avant (17a) delimite un premier
angle positif de Komponenten-Fasenflichen (18) im wesentli-       tranchant
axial (a) par rapport A l'axe de rota- chen gleich sind.
tion, alors quo le bord de coupe eldmentaire suivant ou chaque bord suivant
(17b, 17c) deli- 9. Schnoidwerkzeug nach Anspruch 8, dadurch   5o     mite
un angle de tranchant axial (a) qui est gekennzelochnet, daB jode
Komponenten-Fa-         moins positif quo le premier angle de tranchant
senfliche (18) fortlaufend gekrammt ist, so daB   axial (a). der bezlglich
dem Schneidworkzeug definierto Fasenwinkel (0) entlang der Lingo der Kompo-
3. Outil de coupe selon la revendication 1, carac- nentenschneidkante  (17)
im  wesentlichen   5s  tdrisd en ce que les bords de coupe dlemen- gleich
bleibt.                                   taires (17a, 17b, 17c) ddlimitent
des angles de tranchant axial (a) qui sont sensiblement dgaux par rapport a
l'axe de rotation. 7    13                EP 0 480 576 B1
14 4. Outil de coupe salon l'une quelconque des          ld6mentaire (18) a
une courbure continue afin 



revendications prdcedentes, caractnrisd en ce      quo l'angle de portde K
(9) dgfini par rapport a quo les bords de coupe 4l6mentaires (17a,
l'outil de coupe reste pratiquement constant 17b, 17c) sont associfs
respectivement & des       sur toute la longueur du bord de coupe e1-
flancs en dgpouille ld6mentaires (13a, 13b,   5    mentaire (17). 13c) qui
sont diriggs les uns vers les autres afin quo les angles (y) de dgpouille
laterale de  10. Outil de coupe solon l'une quelconque des l'4lement
rapport6, & des emplacements cor-        revendications precdentes,
caractgrise on ce respondants sur les flancs de depouille 414-       qu'il
a une forme pratiquement parallel6pipgdi- mentaires successifs (13a, 13b,
13c) et ddlimi-  JO  quo et comporte une surface supnrieure de tgs par
rapport & l'outil de coupe par fraisage,   tranchant de coupe (12) et une
surface inf4- soient pratiquement 6gaux.                         rieure de
base at deux paires d'onsembles de bords de coupe 4lementaires (17). 5.
Outil de coupe solon la revendication 4, carac- tdrise en ce quo la surface
de flanc en ddpouil-  i5 le comporte une partie supgrieure qui corn- prend
les surfaces de flancs en dgpouille 614- mentaires (13a, 13b, 13c) et une
partie infe- rieure sensiblement plane (13d). 20 6. Outil de coupe solon
l'une quelconque des revendications prgcdentes, caracterisc en ce quo les
bords de coupe 4lementaires (17a, 17b, 17c) sont associds respectivement
aux surfaces de tranchant de coupe 4lmentaires   25 (16a, 16b, 16c) qui
sont dirigdes les unes vers les autres de maniere quo les angles de tran-
chant de coupe dl1mentaires (fi) d'emplace- ments correspondants sur les
surfaces succes- sives de tranchant de coupe 4ldmentaires (16)  30 et
dglimites par rapport & l'outil de coupe par fraisage solent pratiquement
dgaux. 7. Outil de coupe solon la revendication 4, 5 ou 6, caractgris4 on
co quo chaque flanc en d6-  35 pouille 4l6mentaire (13) et la surface de
tran- chant de coupe (16) ont une courbure continue afin quo les angles de
tranchant (,f) et de dgpouille (.y) de 'didment rapportd, dgfinis par
rapport & l'outil de coupe, restent pratiquement  40 constants sur toute la
longueur du bord de coupe 4lementaire (17). &. Outil de coupe selon l'une
quelconque des revendications precedentes, caractgrisd en ce   45 quo les
bords de coupe dl1mentaires (17) sont associfs respectivement & des
surfaces de port6e K 6lmentaires (18) qui sont dirigees les unes par
rapport aux autres de maniere quo les angles des portges K (9) de l'6lment
so rapport6 & des emplacements correspondants sur des surfaces de portee K
ildmentaires successives (18) et delimitges par rapport a l'outil de coupe
par fraisage soient pratique- ment 4gaux.                               s5
9. Outil de coupe solon la revendication 8, carac- teris4 on ce quo chaque
surface de portge K 8    


