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& (57) Abstract: According to the invention, there is a new type of hole-provided indexable inserts, intended to be clamped in an insert
&N holder by a clamp (11) that fixes the cutting insert both vertically and horizontally. The surface (29) of the cutting insert located

around the centre hole (14) is an elevated or countersunk plane and has a star-shaped point shape having at least 6 points, adapted
to constitute contact surfaces for the lower, pairwise-arranged part surfaces of the clamp upon the tightening of the tightening screw

21).
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CUTTING INSERT WITH AN ASTRAL RECESS FOR RECIEVING THE CLAMP.

The present invention relates to a new type of centrally hole-provided indexable insert

- plates, intended for chip removing machining of metallic materials.

Such indexable insert plates normally have cutting tip angles below 80° and are usually

intended for different types of copying. On the market, there is now a plurality of differ-
ent types of insert holders, which are especially adapted for such indexable insert plates,
such as rhombic, rhomboid or isoscelesly triangular indexable inserts. The material used

in such indexable insert plates is normally sintered cemented carbide or ceramics.

A nowadays frequently used type of indexable insert plates is provided with a so-called
wiper geometry outside in each active cutting corner. The meaning of this is a radins-
modified corner geometry, with the corner radius in the cutting corner being composed
of a plurality of small radii adjacent each other, with each radius portion next adjoining
another radius portion having another radius size. By this type of geometries, it has
become possible to increase the feeding of the cutting insert significantly at the same
time as a desired good surface finish can be attained of the machined workpiece. Upon
the use of such cutting inserts having a wiper geomietry, the cutting insert is not clamped
by usual lever holders, the meaning of which is holders 6f, e.g., the type that is shown
and disclosed in the US patent 3,314,126. Upon use of this type of cutting inserts, it is
now desirable to have a holder system, which means that upon clamping of the cutting
insert, not only an inward-drawing force is provided but simultaneously also a down-
ward-pressing force. This represents in itself a certain limitation as for the choice of

geometries on top of the upper chip side of the cutting insert.

Against this background, it is an object of the present invention to provide a new insert
design, which on one hand, is adapted for an efficient locking by means of the above-
mentioned type of insert holders having inward-directed as well as downward-directed
tensile forces and which on the other hand leaves sufficiently large margin on the top

side of the cutting insert in order to, e.g., enable desired comer marking or another
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geometric marking or which enables insertion of more advanced chip breaker geome-

tries directly pressed into the upper chip surface.

According to the invention, the surface of the cutting insert located around the hole has
5  been made planar and has simultaneously been given a star-shaped contour having at
least 6 points, the insert-clamping lower part surfaces of the clamp being arranged pair-
wisely to, upon tightening of the clamp, which clamps the cutting insert, being brought
to planar surface abutment against pairwise-arranged point portions of the above-men-
tioned star-shaped part of the top side of the cutting insert. In this connection, the sur-
10 face of the cutting insert located around the centre hole is preferably formed plane-par-
allelly to the bottom surface of the cutting insert. According to a feasible design form,
the star-shapedly arranged part surface around the centre hole is formed as a countersink
in the upper flat surface of the cutting insert. Alternatively, however, said star-shaped
surface may be in the shape of a part surface elevated around the centre hole in relation

15  to the rest of the top surface of the cutting insert.

The invention will in the following be described closer in connection with a preferred

embodiment of the invention shown in the drawings.

20  Fig. 1 shows a side view of an insert holder and an indexable insert plate according to

the invention.

Fig. 2 shows a planar view of an insert holder in co-operation with an indexable insert
plate according to fig. 1.
25

Fig. 3 shows a view seen from below of a clamp to the insert holder in figs. 1-2.
Fig. 4 shows a planar view of an indexable insert according to figs. 1-2, and

30  Figs. 5 a—c shows a clamp and an indexable insert according to the invention in different

locking positions.
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Fig. 6 shows a perspective view of an alternative insert shape according to the inven-

tion.

Fig. 7 shows a perspective view of an additional insert shape according to the invention.

The indexable insert 10 shown in figs. 1-2 is shown in co-operation with a holder clamp
11. The indexable insert has in this shown embodiment a rhombic basic shape and cut-
ting tip angles below 80°. The flat surfaces 12 and 13 of the indexable insert, which are
mutually parallel, form a right angle to the edge surfaces uniting them. The indexable
insert 11 has a central through hole 14, the centre axis of which is oriented perpendicu-
larly to the flat surfaces 12 and 13 of the cutting insert. The seating, in which the index-
able insert 10 is received, comprises the bottom support surface 15 and two side support
surface 16 and 17 raised perpendicularly from the same. The bottom support surface 15
may either be a part surface of an insert holder 18, as in the shown embodiment, or con-
sist of a separate shim plate in the cutting insert seating, which is clamped by means of a

suitable fastening means (not shown).

So as to enable clamping of the indexable insert 10 in the cutting insert seating in the
insert holder, a clamp 11 is as mentioned arranged, which is manoeuvrable by means of
a tightening screw 21 threaded-in into an elongate recess 19 in the clamp goingina
threaded boring 20 in the insert holder 18, the cenire axis C; of which is oriented paral-
lel to the centre axis C; for the insert hole 14. The front end of the clamp 11 consists of
an obliquely downward-inward directed first projection 22 oriented at an oblique angle
o in relation to the centre axis C, of the hole 14 arranged to be brought to engagement
with the hole wall in the insert hole 14 directed inwards towards the holder at a contact
point 23 a distance down in the insert hole. Simultaneously, a part of the bottom side of
the clamp 11 goes in engagement with the top side 12 of the cutting insert at a contact
surface 24 at a portion near the centre hole 14 of the cutting insert. The opposite end of
the clamp 11 consists of a second projection 25, which is received in a recess 26 in the
insert holder 18, the end surface 27 of the projection 25 being convexly formed and
arranged to upon the clamping be brought to surface contact with a corresponding pla-

nar stop face 28 formed in an oblique angle to the centre axis C; of the tightening screw
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21 in said recess 26. Alternatively, the end surface 27 may be flatly.formed for contact
with the planar stop face 28. The size of the angle a should be substantially the same or
somewhat less than the acute angle of inclination B, with which the rear contact surface

28 in the holder is oriented.

According to the invention, the upper surface portion of the cutting insert around the
central insert hole 14 has been formed as a planar surface 29 having a star-shaped basic
shape, wherein said star shape should be radially outwardly limited by at least 6 points,
the intention being that said planar surface 29 preferably should be formed as a surface
elevated in relation to the top surface 12. Alternatively, however, the surface 29 may in
certain cases be a surface countersunk in relation to the top surface 12. The various
points 30 may either be acute as is shown in fig. 2 or be smoothly rounded. The radially
inner limiting line 31 of the planar surface 29 should be circular and connect to the cen-

tre hole 14 and therefore have the same radius as the centre hole.

The embodiment described above and shown in the drawings is, as mentioned, radially

outwardly limited by at least 6 pieces of point portions 30.

The radially outer end termination of each point portion 30 comprises in the embodi-
ment shown in fig. 2 two tip portions 30a and 30b. At polygonally formed cutting
inserts, said part portions 30a and 30b should be symmetrically formed on both sides of
the bisector B in at least two of the diameitrically counter-positioned comer portions of
the cutting insert as is shown in fig. 4. The bisector B for the same point portions in said
two counter-positioned corners should in that connection pass through the centre of the
insert hole 14.

Said planar substantially star-shaped surface 29 is intended to be contact surface for the
part of the bottom surface of the clamp that is situated in near connection to the central

insert hole 14. Closer given is the intention that the lower part of the clamp in the same
section should have pairwise-arranged sp aced-apart part surfaces 32a and 32b, which

may be arc-shaped having a tapering width, or substantially triangular in order to go in
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29.

In a triangular embodiment, the shape thereof may be as is closer shown at 33a and 33b

of the star-shaped surface 29 in fig. 4.

In figs. 5a, 5b and 5c is shown how the proposed indexable insert according to the
invention can enable exposure of the acute-angled cutting corner, designated 34 in fig.
5a, as well as the obtuse-angled cutting corner, designated 35, for chip forming

machining with one and the same type of clamp.

In fig. 6 an alternative insert shape is shown, with the star-shaped surface 29 being
composed of a number of spaced-apart heart-shaped surfaces 36a, 36b, 36¢, 36d, 36e
and 36f. Said surfaces are plane-parallel with the surrounding flat surface 12 as well as
elevated a distance in relation to the same. The inner limiting surface of each such sur-
face is furthermore circularly curved substantially in counterpart to the curvature of the
central hole 14. Each such heart-shaped surface is finished radially inwards a small dis-

tance at a distance from the opening to the hole 14.

In fig. 7 another alternative insert shape is shown, with the surface configuration ele-
vated around the insert hole 14 being in the form of a number of surface segments 37a—f
spaced-apart from each other in circumferential directions which each one is v-shaped.
The inner limiting surface of each such surface is, as in fig. 6, circularly curved sub-
stantially in counterpart to the curvature of the central hole 14. Each such surface seg-

ment is, furthermore, terminated a small distance from the opening of the hole 14.
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Claims

1. Cutting insert for cutting tools of the type that comprises a holder having a seating
intended for receipt of the cutting insert (10), the shape of which seating partially corre-
sponds to the shape of the cutting insert, and a clamp (11) connected with the holder via
a screw (21) and with the purpose of clamping the cutting insert into the seating, the
clamp (11) having a nose (4) arranged to engage a hole (14) mouthing in one of two
opposite top and bottom sides (12, 13) on the cutting insert in order to upon tightening
of the screw pull in the cutting insert into the seating and directly press at least one side
surface on the cutting insert against a corresponding side surface (16, 17) in the seating,
at the same time as the clamp having one or more lower part surfaces arranged to, upon
the tightening of the tightening screw, be brought to surface contact with the surface
portion of the cutting insert located between the insert hole (14) and the side support
surface (16, 17),characterized in that the surface (29) of the cutting insert
located around the hole (14) is planar and has a star-shaped basic shape, said star shape
having at least 6 points, the lower part surfaces of the clamp being arranged pairwisely
to, upon the tightening of the tightening screw (21), be brought to planar surface abut-

ment against pairwise-arranged point portions of said star-shaped surface (29).

2. Cutting insert according to claim 1,c haracterized in that the surface of the
cutting insert located around the hole is plane-parallel with the bottom surface of the

cutting insert.

3. Cutting insert according to claim 1 or 2,characterized in that the star-
shapedly arranged surface (29) around the hole (14) is formed as a countersink in the

upper flat surface (12) of the cutting insert.

4. Cutting insert accordingtoclaim 1 or2characterized in that the star-
shapedly arranged surface (29) around the hole (14) is formed as an elevated plateau in

relation to the other part of the upper flat surface of the cutting insert.
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5. Cutting insert according to any one of claims 1-4,charact erizedin that the
points (30) are arranged pairwisely in each corner region of the cutting insert, the pair-
wisé-arranged portions (30a, 30b) being symmetrically located on both sides of the

bisector (B) at at least two diametrically counter-positioned comer portions.

6. Cutting insert according to any one of claims 1-5,characterized in that the
radially inner limiting line (31) of the planar surface (29) is circular, connecting to the

centre hole (14) with the same radius as the centre hole (14).

7. Cutting insert according to any one of claims 1-6,characterized in that the
point portions (30) of the star-shaped surface around the hole (14) has smoothly

rounded outer end terminations.

8. Cutting insert according to claim 5, c haracterized in that the bisector (B)
passes through the centre of the insert hole (14).

9. Cutting insert according to any one of claims 1-8 characterized in that the

cutting insert is polygonal having cutting tip angles below 80°.
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