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(57) ABSTRACT 

The present invention relates to a cutting insert for chip 
removing machining. The cutting insert has a substantially 
circular cutting edge formed at a transition between an upper 
side and an edge surface of the cutting insert. The upper side 
includes a chip surface including at least one chip breaker 
portion and the edge surface includes a clearance surface 
having an arrangement for indexing the cutting insert. The 
chip breaker portion is provided at varying distance from the 
associated cutting edge. The arrangement is provided in a 
position relative to a reference line or axis of the tool in order 
to orient the chip breaker portion in the chip surface to a 
desired position. 

20 Claims, 5 Drawing Sheets 
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INDEXABLE CUTTING INSERT WITH CHIP 
BREAKER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

The present application is a continuation of PCT/SE2003/ 
002044, ?led Dec. 17, 2003, which claims priority of SE 
0203865-1, ?led Dec. 20, 2002, both of which applications 
are incorporated by reference. 

BACKGROUND AND SUMMARY 

The present invention relates to a cutting insert, a cutting 
tool for chip removing machining, a shim as well as a method 
for mounting a cutting insert according to the preambles of 
the independent claims. 

In tools for metal machining round cutting inserts of hard 
and wear resistant material such as cemented carbide are 
often used. A problem, which is created at use of round 
cutting insert, is that the cutting insert tends to be twisted 
arbitrary in the holder both by the operator and by the cutting 
forces. Through a number of documents, for example US. 
Pat. Nos. 6,146,060, 5,478,175, 3,383,748 and 5,346,336 
different solutions are proposed in order to lock the round 
cutting insert in the holder. Round cutting inserts have a 
problematic chip-breaking pattern. 
Round cutting inserts have, for example, a dif?culty with 

breaking chips at small cutting depths and at small feeds. 
There are, however, round cutting inserts with chip breaker 
that to some extent solve the later problem such as in US. Pat. 
Nos. 5,478,175 and 3,383,748. In US. Pat. No. 5,346,336 a 
circular cutting insert is shown provided with ?ve plane facets 
distributed at even partition on the clearance surface. The 
facets are provided to constitute de?ned positions in connec 
tion with indexing of the cutting insert. Each facet forms an 
acute angle with the center axis of the cutting insert. A locking 
screw locks the cutting insert to the pocket of the holder 
insert. A problem with the latter circular cutting insert is that 
it has di?iculties to break chips at small cutting depths and 
small feeds. 

Other documents showing circular cutting inserts are JP 
Patent Document No. 08-174311 and US. Pat. No. 6,164, 
878. 

It is desirable to provide a cutting insert, which avoids the 
above-captioned drawbacks. 

It is also desirable to provide a cutting insert, which can 
break chips at small cutting depths and small feeds. 

It is also desirable to provide a cutting insert, which com 
prises a built-in positioning of the chip breaker portion. 

It is also desirable to provide a tool and a cutting insert that 
comprise an adjustable chip breaker portion. 

It is also desirable to provide a tool, a cutting insert, a shim 
and a method, wherein the cutting insert can be indexed 
exactly in a simple manner. 

According to an aspect of the present invention, a cutting 
insert for chip removing machining comprises a substantially 
circular cutting edge formed at a transition between an upper 
side and an edge surface of the cutting insert, the upper side 
comprising a chip surface including at least one chip breaker 
portion and the edge surface comprising a clearance surface, 
the edge surface connecting to a lower side of the cutting 
insert, the lower side comprising at least one of a projection 
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2 
and a recess for indexing of the cutting insert. The chip 
breaker portion is provided at a varying distance from the 
associated cutting edge, the at least one of the projection and 
the recess is provided at a position relative to a reference line 
or axis of the tool in order to orient the chip breaker portion in 
the chip surface to a desired position, and a quantity of chip 
breaker portions is a multiple of a quantity of the at least one 
of the projection and the recess. 

In accordance with another aspect of the present invention, 
a circular shim for a cutting tool as described above is pro 
vided. The shim is adapted to be placed in the at least one 
insert pocket in order to support a circular cutting insert in the 
cutting tool. The shim comprises opposite ?rst and second 
surfaces and a central hole. The ?rst surface of the shim 
comprises an abutment surface for abutting against the at least 
one insert pocket, and the second surface of the shim com 
prises an abutment surface for abutting against the circular 
cutting insert and at least one of a projection and a recess for 
indexing of the cutting insert. 

In accordance with another aspect of the present invention, 
a method for mounting a cutting insert in a holder for chip 
removing machining is provided. The cutting insert has a 
substantially circular basic shape and comprises at least one 
cutting edge formed at a transition between an upper side and 
an edge surface of the cutting insert. The upper side comprises 
a chip surface comprising at least one chip breaker portion 
and the edge surface comprising a clearance surface. The 
cutting tool comprises a clamp for holding the cutting insert 
and the holder together. The cutting insert has at least one of 
a projection and a recess on its lower side. According to the 
method, a holder including at least one insert pocket with a 
base surface is provided. A circular shim is provided in the 
insert pocket, the shim comprising opposite ?rst and second 
surfaces and a central hole, the ?rst surface comprising an 
abutment surface for abutting against the base surface, the 
second surface comprising at least one of a projection and a 
recess for mating with the at least one of the projection and the 
recess on the lower side of the cutting insert. The cutting 
insert is provided with a quantity of chip breaker portions that 
is a multiple of a quantity of the at least one of the projection 
and the recess on the lower side of the cutting insert. The shim 
is screwed, with a screw, in position relative to the base 
surface such that the shim can be rotated. The cutting insert is 
positioned on the shim in such a manner that at least one of the 
at least one of the projection and the recess on the lower side 
of the cutting insert ?ts to a counterpart one of the at least one 
of the projection and the recess on the second surface of the 
shim. The cutting insert and the shim are rotated together until 
a desired position for the chip breaker portion relative to the 
holder has been obtained. The cutting insert is removed and 
the screw is tightened such that the shim is ?xed in a desired 
position. The cutting insert is mounted in the position and the 
cutting insert is ?xed in the pocket by a clamping arrange 
ment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the cutting tool according to the present 
invention is described below with reference to the enclosed 
drawings, wherein: 

FIG. 1A shows a top view of a cutting insert according to 
the present invention; 

FIG. 1B shows a side view of the cutting insert in FIG. 1A; 
FIG. 1C shows a cross-section along line C4D in FIG. 1A; 
FIG. 1D shows an enlarged, partial cross-section along line 

D in FIG. 1A; 
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FIG. 1E shows an enlarged, partial cross-section along line 
E in FIG. 1A; 

FIG. 1F shows an enlarged, partial cross-section along line 
F in FIG. 1A; 

FIG. 1G shoWs a perspective vieW from beloW of the cut 
ting insert according to FIG. 1A; 

FIG. 2A shoWs a top vieW of a shim according to the 
present invention; 

FIG. 2B shoWs a cross-section along line BiB in FIG. 2A; 
FIG. 2C shoWs a perspective vieW of the shim according to 

FIG. 2A; 
FIG. 3 shoWs a perspective vieW of the cutting insert and 

the shim in cooperation With each other; 
FIG. 4 shoWs a tool according to the present invention in a 

perspective vieW; 
FIGS. 5A, 5B and 5C shoW the cutting insert according to 

the present invention in a top vieW in different engagements 
With a Work piece; 

FIGS. 6Ai6C shoW an alternative embodiment of a cutting 
insert for chip removing machining according to the present 
invention in a top vieW, in a side vieW and in a perspective 
vieW, respectively; and 

FIGS. 7Ai7C shoW an additional alternative embodiment 
of a cutting insert for chip removing machining according to 
the present invention in a top vieW, in a side vieW and in a 
perspective vieW, respectively. 

DETAILED DESCRIPTION 

The cutting insert 10 in FIGS. 1A*1D has a substantially 
circular basic shape and comprises an upper side 11, a loWer 
side 12 and a truncated, substantially conical, edge surface 
13, Which substantially connects the upper 11 and loWer sides 
12. The cutting insert 10 side 11 is shoWn as a grid, Which is 
not visible on the physical specimen of the cutting insert. 

Said grid shall substantially be understood as altitude con 
tour. The cutting insert 10 is single-sided and has a positive 
geometry, that is the edge surface 13 forms an inner acute 
angle With the upper side 11. The upper side 11 comprises a 
chip surface 15 While the edge surface 13 constitutes a clear 
ance surface. The upper side 11 comprises a circular cutting 
edge 14, localiZed at the periphery of the cutting insert 10. 
The chip surface 15 is substantially concave and slopes radi 
ally inWardly and doWnWardly from the cutting edge 14 and 
then rises above the plane of the cutting edge. The cutting 
edge 14 is provided at the line of intersection betWeen the 
edge surface 13 and the chip surface 15 and constitutes the 
most peripheral part of the upper side 11. The edge surface 13 
coincides With a portion of an imaginary cone. The tip of the 
cone intersects the centerline CL1 of the cutting insert beloW 
the loWer side 12. 

In the shoWn embodiment the cutting insert 10 has been 
provided With a fastening hole 17 intended to receive a fas 
tening screW (not shoWn) Which shall secure the cutting insert 
10 to the insert holder. 
The chip surface 15 comprises ?ve chip breaker portions 

18 or 18A, 18B, 18C, 18D, 18E provided at even partition, 
that is With partition of 72. 

The radially innermost parts of the chip breaker portion are 
provided above the edge of the insert 14 planar. Each chip 
breaker portion 18 extends With varying distance from the 
associated cutting edge 14. Each chip breaker portion 18 
comprises a ridge 19 that folloWs a curved path from about 
0.02 mm from the periphery and further in direction toWards 
the fastening hole 17 of the cutting insert. The ridge 19 suc 
cessively rises in direction toWards the fastening hole 17. The 
curved path may be de?ned by a radius of the same order of 
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4 
magnitude as the radius that de?nes the periphery of the 
cutting insert. The radius center for the curved path is pro 
vided Within the periphery of the cutting insert. Each chip 
breaker portion 18 preferably extends With continously 
increasing distance from the associated cutting edge 14 in 
direction toWards an adjacent chip breaker, i.e. the ridge 19 
becomes increasingly spaced from the cutting edge in direc 
tion toWards an adjacent chip breaker. Generally, the ridge 19 
or a tangent thereof forms an acute angle With the associated 
cutting edge or a tangent thereof When the cutting insert is 
seen in a top vieW. From FIGS. 1 Dil E is apparent the 
position for the minimum point of the chip surface 15 in 
different cross-sections. The distance X indicates the radial 
distance betWeen the minimum point and the cutting edge 14, 
Which distance is 1.49 mm, 0.72 mm respective 0.14 mm in 
the shoWn the embodiment. The distance of the ridge 19 from 
the associated cutting edge 14 is a function of the distance X, 
that is, the distance of the ridge from the associated cutting 
edge 14 in a cross-section is preferably bigger than 2 times X. 
Furthermore, the appearance of the chip surface on each side 
ofthe ridge 19 is visible. 

Alternatively, the radius center for the curved path can be 
provided outside of the cutting insert periphery. Alternatively 
the path can be parabolic or elliptical or similar. Alternatively, 
the ridge 19 can be constituted by a number of from each other 
spaced projections With substantially the same effect on the 
chip breaking. Alternatively, 2*4 or 6 chip breaker portions 
can be provided on the upper side at even partition, i.e. 180, 
120, 90 and 60, respectively. A roughing insert With 2*3 chip 
breaker portions is used for great cutting depths While a 
cutting insert With 6 chip breaker portions is used for small 
cutting depths. Then the roughing insert With 2 chip breaker 
portions preferably is provided With a progressive reinforcing 
chamfer along the edge, that is a chamfer Whose Width 
increases betWeen tWo chip breaker portions in the anticlock 
Wise direction in FIG. 1A. Of course also the diameter of the 
cutting insert decides the area of application. 
The loWer side 12 of the cutting insert comprises a number 

of indexing portions 20 or 20A, 20B, 20C, 20D, 20E provided 
at even partition, that is With a partition of 72, and intended for 
indexing of the cutting insert. Each recess 20Ai20E is made 
of a radially extending groove, the extension line of that 
intersects the centerline CL1 of the cutting insert. 
The recess 20Ai20E may start in the clearance surface 13 

and thereby have open ends such as FIG. 1G shoWs. The 
recess can alternatively be developed With one or tWo closed 
ends. The geometry of the groove is such that the strength of 
the cutting insert is in?uenced as a little as possible, that is 
sharp corners are avoided in the groove. Simultaneously it is 
desirable that the groove also prevents a limited rotation of the 
cutting insert relative to the projection of the shim. The recess 
20Ai20E is provided substantially midWays betWeen tWo 
adjacent chip breaker portions When the cutting insert is seen 
in a top vieW. Each recess 20 has a Width in the plane of the 
loWer side 12 or a plane parallel thereto that is in the same 
order of magnitude as or less than the distance betWeen tWo 
adjacent radially external ends of the chip breaker portions 
18. In the shoWn embodiment the chip breaker portions are 
rotated 36 relative to the indexing portions. Alternatively, 
projections instead of recesses 20Ai20E can be provided on 
the loWer side 12. Alternatively, 2*4 or 6 recesses or projec 
tions can be provided on the loWer side 12. A cutting insert 
shall preferably have the same number of recesses on the 
loWer side of the cutting insert as the number of chip breaker 
portions on the upper side. 

In FIGS. 2Ai2C a shim 21 according to the present inven 
tion is shoWn. The shim 21 is circular and comprises opposite 
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?rst 22 and second 23 surfaces and a central hole 24. The 
surfaces 22,23 are plane parallel in order to form plane sur 
face abutments against the insert pocket and the cutting insert. 
The shim has a cylindrical, circumferential surface 25. The 
?rst surface or the loWer side 22 is substantially parallel With 
the second surface or the upper side 23. The upper side 23 has 
a projection or a shoulder 26. The projection 26 has a sub 
stantially radial dimension such that its imaginary extension 
line intersects the centerline of the shim. The projection 
geometry is such that it Will prevent even a limited rotation 
relative to the active, cooperating groove of the cutting insert. 
The cross-section of the projection should consequently be 
substantially complementary With the cross-section of the 
groove but should have a height that is someWhat loWer than 
the depth of the groove in order to avoid tilting of the cutting 
insert. Alternatively, 2, 3, 4 or 6 recesses instead of the pro 
jection 26 can be provided on the upper side 23 for the case 2, 
3, 4 or 6 projections are provided in the loWer side 12 of the 
cutting insert at even partition, i.e. 180, 120, 90, 72 or 60. 

With reference noW to FIGS. 3 and 4 a cutting tool 30 
according to the present invention is shoWn. The cutting tool 
comprises a holder 31, Which is a holder for a turning tool 
having a pocket 32 in order to receive cutting inserts. The 
pocket comprises a substantially planar base surface 33 and 
upright shoulders 34,35. Each shoulder has an upper concave 
surface, provided to abut against the edge surface 13 of the 
cutting insert. A threaded boring is provided close but not in 
the base surface 33 center, in order for a locking screW in a 
knoWn manner to be able to force the cutting insert against 
shoulders and the base surface 33. The shim 21 is provided to 
be fastened in a conventional manner by a locking screW, not 
shoWn. 

Such a locking screW has an external thread as Well as an 

internal thread in order to receive another screW for fastening 
the cutting insert after the shim has been secured. Each recess 
20Ai20E is provided in a position relative to a reference line 
or axis CL2 of the tool, see FIG. 4, to orient the chip breaker 
portion 18A*18E in the chip surface 15 to a desired position. 

The tool’s axis CL2 coincides With the bisector for an angle 
betWeen edges 31A and 31B of the holder that connect to the 
shoulders 34,35 or With a normal to the center line CL1 of the 
cutting insert. In a milling tool the axis CL2 is the rotational 
axis of the tool. The number of chip breaker portions 
18A*18E is a multiple of the number of projections or 
recesses 20Ai20E, Wherein the multiple preferably being 
integers of l, 2, 3 or 4. 

In a conventional holder the conventional circular shim is 
replaced by a shim according to the present invention. The 
shim has a central hole provided With a collar against Which a 
screW is draWn lightly. Thereby the shim can be rotated by 
hand. The cutting insert according to the present invention is 
placed on the shim in such a manner that some of the recesses 
20Ai20E in the loWer side 12 of the cutting insert ?ts against 
the indexing projection of the shim. In this position the cut 
ting insert and the shim continuously are rotated together 
until the desired position for the chip breaker portion 
18A*18E has been obtained. The desired position of the 
projection should be as close as possible in line With or 
parallel With the tool’s axis CL2, in order to minimiZe loads 
on the projection at the screW-tightening of the cutting insert 
against the shim. The cutting insert is then removed and the 
screW is tightened such that the shim is secured in desired 
position. Then the cutting insert is mounted again in the 
above-mentioned position and a means for fastening, such as 
a clamp or another screW or a combination thereof, is tight 
ened. Since the chip breaker portions of the cutting insert are 
adapted to the recesses 20Ai20E in the loWer side of the 
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6 
cutting insert and the indexing projection 26 in the shim a neW 
edge can be indexed into position or the cutting insert can be 
replaced and obtain exact the same chip breaking as the 
former Worn-out cutting edge. 

In addition, the cutting insert is fully utiliZed since the 
indexing becomes more exact. The chip breaker portion 
18A*18E is developed to be able to increase or diminish 
tendency for chip breaking, and thereby to be able to vary the 
cutting forces, depending on hoW the shim and thereby the 
cutting insert initially Was positioned. 

Thus the chip breaker portion 18A*18E is adjusted such as 
in FIG. 5A in order to obtain good chip breaking at turning 
With a little cutting depth ap and/ or loW feed speed in the feed 
direction F. The chip breaker portion 18A*18E is provided 
close to the active part of the circular cutting edge 14, or as 
close as possible to the rotational axis of the Workpiece. This 
is a preferred position also at turning of hard-to-break mate 
rial. The chip breaker portion 18A*18E is adjusted such as in 
FIG. 5B in order to obtain good chip breaking at turning With 
medium-sized cutting depth and/ or medium-siZed feed 
speed. The chip breaker portion 18A*18E is provided farther 
from the active part of the circular cutting edge 14, or farther 
from the rotational axis of the Workpiece than in FIG. 5A. The 
chip breaker portion is adjusted such as in FIG. SC in order to 
obtain good chip breaking at turning With great cutting depth 
and/or high feed speed. The chip breaker portion is provided 
farther from the active part of the circular cutting edge 14, or 
farther from the rotational axis of the Workpiece than in FIG. 
5B.A neW chip breaker portion enters into position according 
to FIG. 5C, Which gives a positive contribution as regards chip 
breaking at heavier longitudinal turning With great cutting 
depth or at planing/ copying With feed motion in the feed 
direction F', that is at least partially in radial direction. At 
machining against and of a 90 comer, With an intermediate 
radius, a cutting insert having four chip breaker portions can 
be used With advantage. Then the same chip breaker adjust 
ment at the longitudinal turning can be obtained as at machin 
ing of an adjacent collar. The useable interval for adjustment 
of the cutting insert is Within about 40, that is from 0410, 
having the position according to FIG. 5A as reference(0). The 
siZe of the interval for adjustment depends on the number of 
chip breaker portions on the cutting insert. 
An alternative embodiment of a single-sided cutting insert 

10' for chip removing machining is shoWn in FIGS. 6Ai6C. 
The cutting insert is intended to be supported by a conven 
tional shim or by the base surface of the insert pocket. The 
cutting insert 10' is circular and comprises means, such as ?ve 
planar facets 20' distributed at even partition in the edge 
surface 13' for indexing of the cutting insert in the holder, not 
shoWn. Facets are provided to constitute de?ned positions in 
connection With indexing of the cutting insert. Each facet 
forms an acute angle With the center axis of the cutting insert. 
The cutting insert 10' has a substantially circular cutting edge 
14' formed at the transition betWeen an upper side 11' and the 
edge surface 13' of the cutting insert. The upper side 11' 
comprises a chip surface 15' including at least one chip 
breaker portion 18'. The edge surface 13' constitutes a clear 
ance surface. The edge surface 13' may have another geom 
etry, for example convex or concave in cross-section or may 
comprise recesses. The chip breaker portion 18' is provided at 
varying distance from the associated cutting edge 14'. Each 
facet 20' is provided in a position relative to a reference line or 
axis of the tool, see FIG. 4, in order to orient the chip breaker 
portion 18' in the chip surface 15' to a desired position. The 
cutting insert has a facet for each chip breaker portion and the 
cutting insert thereby obtains ?ve ?xed positions relative to 
the holder. 
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Each facet 20' has a Width in the plane of the lower side 12' 
that is in the same order of magnitude or less than the distance 
betWeen tWo adjacent radially external ends of the chip 
breaker portions 18'. 
An additional alternative embodiment of a single-sided 

cutting insert 10" for chip removing machining, is shoWn in 
FIGS. 7Ai7C. The cutting insert is intended to be supported 
by a conventional shim or by the base surface of the insert 
pocket. The cutting insert 10" is circular and comprises 
means, such as ten planar facets 20" distributed at even par 
tition in the edge surface 13" for indexing of the cutting insert 
in the holder, not shoWn. Facets are provided to constitute 
de?ned positions in connection With indexing of the cutting 
insert. Each facet forms an acute angle With the center axis of 
the cutting insert. The cutting insert 10" has a substantially 
circular cutting edge 14" formed at the transition betWeen an 
upper side 11" and the edge surface 13" of the cutting insert. 
The edge surface 13" may have another geometry, for 
example convex or concave in cross-section or comprise 
recesses. The upper side 11" comprises a chip surface 15" 
including at least one chip breaker portion 18". The edge 
surface 13" constitutes a clearance surface. The chip breaker 
portion 18" is provided at varying distance from the associ 
ated cutting edge 14". Each facet 20" is provided in a position 
relative to a reference line or axis of the tool, see FIG. 4, in 
order to orient the chip breaker portion 18" in the chip surface 
15" to a desired position. The cutting insert has tWo facets for 
each chip breaker portion in order to enable tWo different 
positions for the chip breaker relative to the holder. The cut 
ting insert thereby obtains ten ?xed positions relative to the 
holder. Each facet 20" has a Width in the plane of the loWer 
side 12" that is smaller than the distance betWeen tWo adjacent 
radially external ends of chip breaker portions 18". 

Thus the present invention relates to a tool and a cutting 
insert, Which can break chips at small cutting depths and at 
small feeds With the aid of an adjustable chip breaker portion, 
Wherein the cutting insert simply can be exactly indexed. 
Furthermore, the shoWn cutting insert can be used in a con 
ventional holder With or Without conventional or a shim 
according to the present invention. 

Although the described embodiment of the invention 
relates to a turning application the invention is also applicable 
on milling tools Where round cutting inserts are provided at 
the tool’s periphery. The cutting insert is shoWn here as a 
right-hand design, but its geometry can of course be mirror 
inverted and exhibit a left-hand design. 

In the present application, the use of terms such as “includ 
ing” is open-ended and is intended to have the same meaning 
as terms such as “comprising” and not preclude the presence 
of other structure, material, or acts. Similarly, though the use 
of terms such as “can” or “may” is intended to be open-ended 
and to re?ect that structure, material, or acts are not necessary, 
the failure to use such terms is not intended to re?ect that 
structure, material, or acts are essential. To the extent that 
structure, material, or acts are presently considered to be 
essential, they are identi?ed as such. 

The invention is in no manner limited to the described 
embodiments above, but can be varied Within the limits of the 
subsequent claims. 

Different combinations of the above-captioned cutting 
insert geometries are conceivable. 
What is claimed is: 
1. A cutting insert for chip removing machining, compris 

ing a substantially circular cutting edge formed at a transition 
betWeen an upper side and an edge surface of the cutting 
insert, the cutting edge comprising at least one cutting edge 
portion, the at least one cutting edge portion extending along 
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8 
substantially an entire length of the cutting edge, the upper 
side comprising a chip surface including at least one chip 
breaker portion associated With a corresponding cutting edge 
portion and the edge surface comprising a clearance surface, 
the edge surface connecting to a loWer side of the cutting 
insert, the loWer side comprising means for indexing of the 
cutting insert, Wherein the at least one chip breaker portion is 
provided at a varying distance from the associated cutting 
edge portion over substantially an entire length of the asso 
ciated cutting edge portion, the indexing means is provided at 
a position relative to a reference line or axis of the tool in order 
to orient the chip breaker portion in the chip surface to a 
desired position. 

2. The cutting insert as set forth in claim 1, Wherein the 
indexing means includes a plurality of structures, and a quan 
tity of chip breaker portions is a multiple of a quantity of 
indexing means structures. 

3. The cutting insert according to claim 2, Wherein the 
cutting insert is single-sided, a plurality of chip breaker por 
tions are evenly radially spaced on the chip surface, and the 
indexing means structures are evenly radially spaced on the 
loWer side of the cutting insert. 

4. The cutting insert according to claim 3, Wherein each 
chip breaker portion comprises a ridge Which folloWs a 
curved path substantially in a direction toWard a center of the 
cutting insert and the cutting insert has a same quantity of 
indexing means structures on the loWer side of the cutting 
insert as a quantity of chip breaker portions on the upper side. 

5. The cutting insert according to claim 2, Wherein each 
chip breaker portion comprises a ridge Which folloWs a 
curved path substantially in a direction toWard a center of the 
cutting insert and the cutting insert has a same quantity of the 
indexing means structures on the loWer side of the cutting 
insert as a number of chip breaker portions on the upper side. 

6. The cutting insert according to claim 2, Wherein each of 
the indexing means structures is provided substantially mid 
Way betWeen tWo adjacent chip breaker portions When the 
cutting insert is seen in a top vieW. 

7. The cutting insert according to claim 2, Wherein each of 
the indexing means structures forms an acute angle With a 
centerline of the cutting insert. 

8. The cutting insert according to claim 2, Wherein each of 
the indexing means structures has a Width in a plane of the 
loWer side that is no larger than a distance betWeen tWo 
adjacent radially external ends of the chip breaker portions. 

9. The cutting insert according to claim 2, Wherein a dis 
tance betWeen each chip breaker portion and the associated 
cutting edge portion increases in a direction toWard an adja 
cent chip breaker portion. 

10. The cutting insert according to claim 1, Wherein the 
indexing means includes a plurality of structures and each 
chip breaker portion comprises a ridge Which folloWs a 
curved path substantially in a direction toWard a center of the 
cutting insert and the cutting insert has a same quantity of 
indexing means structures on the loWer side of the cutting 
insert as a quantity of chip breaker portions on the upper side. 

11. The cutting insert according to claim 4, Wherein each of 
the indexing means structures is provided substantially mid 
Way betWeen tWo adjacent chip breaker portions When the 
cutting insert is seen in a top vieW. 

12. The cutting insert according to claim 11, Wherein each 
of the indexing means structures forms an acute angle With a 
centerline of the cutting insert. 

13. The cutting insert according to claim 12, Wherein each 
of the indexing means structures has a Width in a plane of the 
loWer side that is no larger than a distance betWeen tWo 
adjacent radially external ends of the chip breaker portions. 
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14. The cutting insert according to claim 13, wherein a 
distance betWeen each chip breaker portion and the associ 
ated cutting edge portion increases in a direction toWard an 
adjacent chip breaker portion. 

15. The cutting insert according to claim 1, Wherein the 
indexing means includes a plurality of structures and the 
cutting insert is single-sided, a plurality of chip breaker por 
tions are evenly radially spaced on the chip surface, and the 
indexing means structures are evenly radially spaced on the 
loWer side of the cutting insert. 

16. The cutting insert according to claim 1, Wherein the 
indexing means includes a plurality of structures and each 
chip breaker portion comprises a ridge Which folloWs a 
curved path substantially in a direction toWard a center of the 
cutting insert and the cutting insert has a same quantity of the 
indexing means structures on the loWer side of the cutting 
insert as a number of chip breaker portions on the upper side. 

17. The cutting insert according to claim 1, Wherein the 
indexing means includes a plurality of structures and each of 

10 
the indexing means structures is provided substantially mid 
Way betWeen tWo adjacent chip breaker portions When the 
cutting insert is seen in a top vieW. 

18. The cutting insert according to claim 1, Wherein the 
indexing means includes a plurality of structures and each of 
the indexing means structures forms an acute angle With a 
centerline of the cutting insert. 

19. The cutting insert according to claim 1, Wherein the 
indexing means includes a plurality of structures and each of 
the indexing means structures has a Width in a plane of the 
loWer side that is no larger than a distance betWeen tWo 
adjacent radially external ends of the chip breaker portions. 

20. The cutting insert according to claim 1, Wherein a 
distance betWeen each chip breaker portion and the associ 
ated cutting edge portion increases in a direction toWard an 
adjacent chip breaker portion. 


