titing,i nsert for chip form ng machining of work pieces DESCRI PTI-ON

me present invention relates to a cutting insert for chip formng

chining of metallic work pieces, having at |east one cutting edge limted
by a rake face and a clearance face, the rake face being provided with a
‘rake face section adjoining the cutting edge which has a positive rake
angle relati
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di stance from each other, noulded into the rake face section, limted by
t heir upper [ﬁ%ﬁl | espect to the rake face section and partially
penetrating the 8%???%% edge. It is known that chip breaking and chip

renoval during cutting can be facilitated by the provision of recesses in
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dome~shaped recesses which are arranged parallel to the
cutting edge at a distance from each other, moulded into the
i - rake face section, limited by their upper edge with respect
to the rake face section and partially penetrating the

cutting edge.

It is knbwn that chip breaking and chip removal during
cutting can be facilitafed by.the provision of recesses in
the rake face (DE-C-28 40 610). The chip obtains there during
the cutting operation a wave-like structure and thereby a .
greater stiffness which is necessary for easy breaking.
Especially for drilling, small, short broken chips are
important for undisturbed stress relief. For this purpose
suitable deformation of the stiffened chip, which leads to
reliable chip breaking, is additionally required.

e

Starting with this, the present invention has the object to

improve the known cutting insert of the kind described . above
in such a way that during machining the formation of small,

short broken chips is facilitated.

In order to attain this object, the combinations of features
of patent claims 1 and 3 are proposed. Advantageous
embodiments and further developments result from the
dependent claims.



'In order to attain this object, the conbinations of features of patent
clainms 1 and 3 are proposed. Advant ageous enbodi nents and furt her

devel opnents result fromthe dependent clains. The present
invention is nmainly based on the consideration to subject the chip, which
was provided with a wave structure during machining, to a suitable
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section, whdwral éhenegaeive rake angle with respect to the cutting
¢ insert plane. An especially advantageous cutting and chip
- breaking behaviour is achieved when the rake angle of the
concave rake face section is 15 to 25°, while in the region
of the recesses, at the cutting edge, it is 0 to -10°.

.During machining, the chip, which was provided with a
transverse wave structure, is pushed in the chip travel
direction against the chip fdrmiﬁg step and is sharply
deflected . The deflection leads to chip breaking, so that
small, short broken chips are created. The chip breaking step
can run at its limiting line at the side of the cutting eage
tangentially into the rake face section, while, at the side
of the limiting line away from the cutting edge, it can
change sharp-edged into a central rake face plateau which is
positioned above the cutting edge with respect to the cutting
edge plane.

In a preferred embodiment the invention provides for the chip
forming step to run linearly or wave-shaped, substantially
parallel to the cutting edge and either touching the dome-
shaped recesses with its limiting line at the side of the

cutting edge, or being arranged at a distance therefrom.

If the chip forming step is curved at its limiting line at

the =id2 of the cutting edge in a wave- or ziyg-=ma¢ b



of 'the' limting line away fromthe cutting-edge, it can change sharp-edged

i'nto a.central rake face plateau which is positioned above the cutting edge
wi th respect to the cutting edge pl ane. In a preferred enbodi nent the

i nvention provides for the chip formng step to run linearly or

wave-shaped, substantially parallel to the cutting edge and either touching
t he dome- shaped recesses with its limting line at the side of the cutting
edge, or befhgtaitafges @otaextengndatondher dome-shppeth&eChSSFor mi ng step
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limiting line away from the cutting edge substantially in
phase or in antiphase parallel to the limiting line at the
side of the cutting edge.

A further advantageous embodiment of the invention provides
that the dome-shaped recesses form a conical dome-shaped
concave surface which converges towards the cutting edge and
penetrates the cutting edge, while they change into a
spherical dome-shaped concave surface towards the side of the
chip forming step. With this arrangement there is obtained an
extended distance with greater réke angle extending from the
cutting edge in the chip travel direction, which results in
improved heat dissipation by the chips and thereby in lesser
heating of the tool.

A further preferred embodiment of the invention provides that
the rake face section between the cutting edge and the chip
forming step is bent concavely in the chip travel direction,
wherein the chip forming step touches the concavely bent rake
face section tangentially and may also be bent concavely.

The recesses penetrating the cutting edge achieve that the
corrugated-sheet-shaped chip only impacts at one point on the
chip forming step., so that only a very low cutting resistance
and a low heat transfer from the chip to the cutting insert
take place. It was found to be of special advantage, when the
recesses are formed as cylindrical domes penetrating the

cutting edge with thel. cylinder axis being substantially



side of ,the cutting edge. A further advantageous enbodi nent of the
i*nventi,on provides that the done-shaped recesses forma conical done-shaped
concave surface which converges towards the cutting edge and penetrates the
cutting edge, while they change into a spherical dome-shaped concave
surface towards the side of the chip formng step. VVth thls arr angenent
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low heat transfer from the chips to the cutting insert, it is
of advantage when the distance between the cutting edge and
the limiting edge of the recesses at the side of the plateau
is less than 50%, preferably 20% to 30% of the distance
between the cutting edge and the plateau edge at the side of
the cutting edge.

The cutting insert can be provided with a plurality of
cutting edges which delimit a polygon and are penetrated by
dome- shaped recesses, while the p0531b1y wave-shaped and/or
zig-zag-shaped curved limiting lines of the chip forming
steps may form a correspondingly contoured circumferential
polygon at a distance from the cutting edges.

In order to avoid breaking of the insert, especially the
inner insert of a solid drill, there is provided in
accordance with an advantageous or alternative embodiment of
the invention that the cutting edges are partially chamfered
in the region between the recesses which are adjacent via the
corners of the cutting insert. In order to allow use of the
cutting inserts as inner or outer inserts of a solid drill,
it is of advantage when the cutting edges are chamfered
asymmetrically in the region of the corner area between the
corner and only one of the adjacent recesses. For this
purpose, the cutting edges can be chamfered, if necessary,
also in the region between the recess adjacent a corner and
the next, possibly also the following recess in continuation

-arner chamfers extending from a corner.



perpendj cul ar to the clearance face. Basically it is also possible to form
the recesses as conical dones penetrating the cutting edge with a
substantially perpendicul ar | owest surface line with respect to the

cl earance face, or as ellipsoid or parabol oid dones penetrating the cutting
edge with their | owest surface |ine being substantially perpendicular to
the cl earance face. In order to achieve an especially low cutting
resistance and | ow heat transfer fromthe chips to the cutting insert, it
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recesses. For this purposetRe®et cif 13 i e Wt ered, if
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according to Fig. 4a;

Fig. 4c shows a section along line C-C of Fig. 4b;

Figs. 4d and e show a view in direction D and B of Fig.4b in
an enlarged sectional view; -and

Fig. S ' shows a trigonal putting insert with
asymmetrical chamfering in a view
corresponding to Fig. 4a.

The cutting inserts shown in Figs. 1 and 4a are formed in the
outline of hexagonal indexable cutting inserts, the cutting
edges 10 of which are connected at corners 12 and 14

alternating by an acute corner angle d and an obtuse corner

angle €. Such cutting inserts are used, for example, in solid
drills, in which two cutting edges 10 separated from each
other by the obtuse corner angles are effective in pairs up
to the adjacent corners 12. The cutting edges 10 are formed
by the transition between the rake face 16 and the adjacent
clearance face 18. The rake face 16 is divided into a
substantially plane planar portion 20 close to the cutting
edge, and a plateau 22, situated higher and away from the
cutting edge, connected to each other in chip travel
direction by a chip forming step 24. The chip forming step 24
verges at its limiting line 26 at the side of the cutting



the rniext possibly also the follow ng recess i.n continuation [err] corner
chanfers extending froma corner.

The invention will now be illustrated with the help of a nunber of

enbodi ments shown in the drawi ngs, in which Fig. 1 shows a top
view of a trigonal cutting insert; Figs.2a to 2i show an enlarged part from
Fig. 1 with nine dlfferent enbodi nent s € Chl% forn129
steps; Fig.edge tangenifiaddyaisse: the RLBAGYI PRETACR 3 31 18,1t verge

Fig. 3b shows EhéeQEmQﬁlﬁboﬂganQB BwByOErom the cutting Eﬁ@e 2harEi-g. 4a

shows anot her. odi_nmen a_ trigqnal cuttl er

di agr ammat | §9P€ gbéRFOFlb ateau’ 33 sHERE g%anbVFgﬁ 8F ' rnd™ ﬁ?%ﬁﬁ%r%nsert
accordi ng tofFthe paateag réglon 22 tbhmwsla se@ua@mdab@n@nanm@gczé dfoxFi g.
4b; Figs. 4dy @ngagsg QVoE W Y %%thﬁe%EE%@ Qn%@dsﬁo%h Fig.4b in

an enl arged sectional view, an ows a trlgonal cutting
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correspondi ffet p1EhGr $drtions 20 and the chip forming steps 24 which
belong to each cutting edge are connected to each_other via
corners 12,14 and form a continuous coherent plane or step.
Dome-shaped recesses 30, which extend up to the cutting edge
10 and penetrate this in an edge section 32, are arranged in
the rake face in the region of the planar portions 20 along
the cutting edge 10 next to each other and at a distance from
each other. According to the embodiments of Figs. 1 to 3, the
recess 30 is formed in the region 34 adjacent the cutting
edge converging towards the cutting edge conically dome-
shaped, while it is spherically dome-shaped in the region 36
away from the cutting edge. In the region of the acute
corners 12, there is provided in addition a through-shaped
recess 38 in the planar portion 20, at a distance from each
cutting edge 10 and the corner 12, the depth of which is less
than that of the dome-shaped recesses 30.

The embodiments shown in Figs. 2a to 2i differ from each
other mainly in the form of the chip forming step 24. The
chip forming step 24 may touch at its inner limiting line 26
either linearly parallel to the cutting edge 10 the recesses
30, 38 (Fig. 2a), or may run at a small distance therefrom
(Fig. 2b). The chip forming step 24 may also be formed at its
limiting line 26 at the side of the cutting edge wave-shaped
and/or zig-zag-shaped, but in such a way that it either
touches the dome-shaped recesses 30 (Figs. 2c, 24, 2g, 2h),
is at a distance therefrom (Fig. 2c¢), or may partially extend
into this (Fig. 2f and i). This results in an additional
break-promoting chip deformation by wedge formation in the
region of the chip forming step i the region between the

recesses 30 (Figs. 2c¢, 2d, 2e and 2y} c¢u e oo on’, Soin



The cutting inserts shown in Figs. 1 and 4a are forned in the outline of
hexagonal indexable cutting inserts, the cutting edges 10 of which are
connected at corners 12 and 14 alternating by an acute corner angle [err]
and an obtuse corner angle [err]. Such cutting inserts are used, for
exanple, in solid drills, in which two cutting edges 10 separated from each

ot her by the _obtuse corner, angl es are .effective.i ai.rs . up to the ' nt
corners 12. “Rfie 90MEF F@ﬁbéfgfﬁsffé% or! §sby%thrfF§ﬁ§Pﬁﬁoﬁgbégﬁ%gﬂ!iﬁe
rake face lhaadd the adjacent clearance face 18. The rake face 16 is
divided into a substantially plane planar portion 20 close to the cutting

edge, and a plateau 22, situated higher and away fromthe cutting edge
connect ed t Bheadimdtiag ilinehia8 fakdle ghigeticsming £tEm g4 ity e 24.
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pl ane or step. O haped recesses 30, which extend up to the cutting edge
portion 20 and the chip forming step 24 adjacent thereto iIn

the chip travel direction are formed concavely, verging
gradually tangentially into each other. The rake angle o with
respect to the insert plane 40 is positive at the cutting
edge 10 and is approximately 15 to 20° (Fig. 4e). The
recesses 30 are formed as short cylindrical domes penetrating
the cutting edge 10 and having a cylinder axis which is
approximately perpendicular to the clearance face 18. The

cutting angle'B with respect to the.insert plane 40 is
negative and is approximately -5° (Fig. 4e). The distance
between the cutting edge 10 and the limiting edge of the
recesses 30 on the side of the plateau is relatively small
and comprises only about 20 to 30% of the distance between
the cutting edge 10 and the plateau limiting line 28 at the
side of the cutting edge.

In order to avoid breakage in the region of the insert
corners 12, especially when the cutting insert is employed as
an inner insert in a solid drill, the cutting edges 10 are
provided in the region of the recesses 30 which are adjacent
via the corner 12, with a chamfer 42 having a chamfer angle

Y of about 20° with respect to the insert plane 40 (Figs. 4a
and 44d).

In the embodiment shown in Fig. 5 the corner chamfers 42 are
disposed between the insert corner 12 and only one of the

adjacent recesses 30, while the cutting edge 10 is formed in



10 -and’ penetrate this in an edge section 32, are arranged in the rake face
i'n the-region of the planar portions 20 along the cutting edge 10 next to
each other and at a distance from each other. According to the enbodi nents
of Figs. 1 to 3, the recess 30 is fornmed in the region 34 adjacent the
cutting edge converging towards the cutting edge conically dome- shaped,

while it is spherical done-shaped in t regi_on 3 from the cutting
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This result g, id i;qn 4$§3 I A
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' recesses 30regigas z@uc,m.nggé:%gegﬁss[ @djjacent corner 12 with a chamfer
6 up to the next or subsequent recess 30. This chamfer should,

however, not be continued beyond each adjacent blunt cutting
edge corner 14.

In summary, the following can be stated: The invention
relates to a cutting insert for chip forming machining of
preferably metallic workpieces. The cutting insert has at
‘least one cutting edge 10 in the transition region between a
rake face 16 and a clearance facé 18, wherein the rake face
16 has a plane rake face section 20 extending essentially
parallel with respect to the cutting edge 10 and a plurality
of dome-shaped recesses which are spaced with respect to each
" other and parallel to the cutting édge 10, which are moulded
into the rake face section 20, and which partially penetrate
the cutting edge 10. In order to facilitate an undisturbed
stress relief while forming short broken chips, it is
proposed according to the invention to provide a chip forming
step 24 on the side of the dome-shaped recesses which is
opposite the cutting edge 10, which step projects beyond the
rake face section, and which is delimited by a lower limiting
line 26 on the side of the cutting edge and by an upper
limiting line 28 away from the side of the cutting edge,
which limiting lines 26, 28 may be straight or wave-shaped.



the dome- shaped recesses 30 (Figs. 21 2h and 2i j=ea=the-other hand The
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be ‘ei t her strai ght (Fi d, 2f) of waversfaob (Fi g3 29, 2h,
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step 24 adjacent thereto in the chip travel direction are forned concavely,
verging -gradual ly tangentially into each other. The rake angle [err] with
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the cutting edge, characterlzed in that there is
provided a chip forming step (24) on the side of the
recesses (30) opposite the cutting edge (10) which
projects beyond the rake face section (20), which step
is limited by a lower limiting line on the side of the
cutting edge and an upper 1imiting line away from the
cutting edge, and that the rake face in the region of
the dome-shaped recesses (30) has a neutral or negative

rake angle (B) with respect to the cutting insert plane
(40) .

2. Cutting insert according to claim 1, having several
cutting edges (10) delimiting a polygon and being
penetrated by dome-shaped recesses (30), characterized
in that the cutting edges (10) are partially chamfered
in the region between the recesses (30) which are
adjacernit to each other via the corners of the cutting
insert.

3. Cutting insert for chip forming machining of metallic
work pieces, having at least one cutting edge (10)
limited by a rake face (16) and a clearance face (18),
the rake face (16) being provided with a rake face
section (20) adjoining the cutting edge (10) which has
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dlsposed bet ween the insert corner 12 and only one of the adjacent recesses

0. wite e UMUMHIREMERNE: Dot veen The

30. In solid. drfll% fi tthedSwith cutting insert i 8EPAAGEDt aggefed
radi al ly Wi th respect to each other, the cutting 1 nser dially to

the drill center with their nf er e rner he out si MWth their

shar p- edged cor nef*. PP 1Y &ﬁz(et RS §e ﬁgag'z} tt?’ﬁg q"rdFSe‘ﬁgs as

i nner inserts or dnterti pdamtes anikd W1$hladpdmmbﬂ;twlb&odbﬂexghaqﬁdnntlng
uality despite t r I pl I S SSi

g y P Q%c%g S é%%q %&E eFO C% LhA%HPYS the §u§ 1&@%5& €r ner

provi de al so the cutting I'ng the reces
12 with a chanfer(&Q)t@tthedn@xan@ﬁ §ubweqa@ht0¢heessm&@ldﬁﬁ s ndoa rfhey

shoul d, however, Q'Qﬁceb%a%‘éms'e@"&‘i@nbei‘iﬁqt@@lc@)ya@h%q.gnh? 'ewe iR, edge

corner 14. I n sunmmar he foll owi ng can be“state e inv tlon rel ates

to a cutting |nseFFSPGFtcﬁPptP@rﬁP#§ & SERGion (r8feprsl Parsidyl |ic
wor kpi eces. The cgehletgaltisgr '&:hléa&u%ﬁ:lhgaéﬁgéﬂeaﬁ@t vhegegtig@ ntd-d Ririche

t t bet e 16 an cl a face 18, wherein
the rake face 16 RBGVACHRnAS AARY FUEEIBgoFPOR=20 10N BRI Ca580 ol |y
parallel with respetvgbn ehé betihgnpendgeatedaby dopltshhapey alecdemesshaped
recesses which ar?359?0%%aW%EQe&§§@%pEnt%hg%cghere is provided a chip

forming step (24) on the side of the recesses opposite

Wﬂ§°W§EBHASEHENo“her recess

the cutting edge (10) which projects beyond the rake
face section (20), which step is limited by a lower
limiting line on the side of the cutting edge and an
upper limiting line away from the cutting edge, and
that the cutting edges (10) are partially chamfered in
the region between the recesses (30) which are adjacent
to each other via the corners of the cutting insert.

4.- Cutting insert according to claim 2 or 3, characterized
in that the cutting edges (10) are chamfered
asymmetrically in the region of the corner area between
the corner (12) and only one of the adjacent recesses
(30).

5. Cutting insert according to claim 4, characterized in
that the cutting edges (10) are chamfered in the region
between the recess adjacent the corner (12) and the
next one, and possibly also the following recess (30),
in continuation of the chamfer extending from the
corner (12). .

6. Cutting insert according to any one of claims 1 to 5,
characterized in that the chip forming step (24) verges
tangentially into the rake face section (30) at its
limiting line (26) at the side of the cutting edge.
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of her “and par all-el—to-the—eutti-ng edge 10, which are noul ded |nto the rake o

face section 20, and which partially penetrate the cutting e j P
order to faC|h|luu ﬂﬂ&ﬂﬂ Im ed stress |Feljef while forq11:'Bﬁ§ﬁ¥*brokehaEtN
chips, it is pr : to the inle A:);':owde Allchi p REPRARED

step 24 on the si'de”of the dome- shaped re € 1he

cutting edge 10, which step projects beyond the rake f ce sectl n, a

which is deli-mi t eHRFINT Vg AGGHRG N & G0 OfFe OFi §dadfst ﬁet(?u{btdl ng

edge and by an upp_eraﬂadﬁéﬁmd line tZ&taV\me fadm tfeandinde safept HQ 4QuiMemyes

cdge, which L1t ia Jngs 26, 28 B e SUALON 8L deve et eny (22)

8 CLAI ns orn1ng machi ni ng
metal lic vxmalmam abram rtgmeatcutéasxg @ﬂgec@tbt iite epper dgmiting

limted by a rake {f;gge {(2186)) %affaneag@%gﬂ% . wherein the
rake face (16) has a rake face "section (20) adjoining the cutting

edge (10) which has a positive rake angle ([err]) relative to the
cutting insgt pl ARG insertd a{ﬂdﬁ’zfﬂiirigy o W@r{eéleews.e&o( 30)

whi ch are arcrhaan ecq:éarlrzaelé in ttq'xa:[thei:hCeUtC 1pg f%d Sl(%)t (%0) runs
linearly or wave-shaped, substantially parallel to the

P
)

cutting edge (10) and either touching the dome-shaped
recesses (30) with its limiting line (26) at the side
of the cutting edge, or being arranged at a distance
therefrom.

9. Cutting insert according to any one of claims 1 to 8,
characterized in that the chip forming step (24)
extends in a wave- and/or zig-zag-shaped manner with
its limiting line (10) at the side of the cutting edge
and preferably exhibits a wavelength corresponding to
the center distance of the recesses.

10. Cutting insert according to any one of claims 1 to 9,
characterized in that the chip forming step (24) with
its limiting line (26) at the side of the cutting edge
extends wedge-shaped into the regions between the
recesses with the wedge tip which points to the cutting ‘
edge.

11. Cutting insert according to any one of claims 1 to 10,

' characterized in that the chip forming step (24) with
its limiting line (26) at side of the cutting edge
extends wedge-shaped into the dome-shaped recesses with
the wedge tip which points to the cutting edge, and
forms there the upper edge of the recess.

12, Cutting insert according to any one of claims 1 to 11,

characterized in that the chip forming step (24)
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. * . ’ . .
di stance from e¢ach other, noulded into the rake face section, limted
_____-———_"

by their upper the rake fa
partlal |y penetrgmlmh“"“ mﬂgmuttl ng edge, charaed eHEEéUAﬁr?
i S rovi ded*a chiyp morming step (24) on the si der&EFLAGRY
recesses (30) opposite the cutting edge (10) whiksh pr 0] ects beyond
the rake face section (20), which step s limted a,.lower limting
line on the side ®ft¢ wave- %%???ﬂga%@é%raﬁﬁgaﬁa%pﬁg?p?énV%thlFFne away
Lr Omtﬂe ; cuttinOmPeUsy Biwet (28) t kay akeofatke i cutbingegiga of t he
one-shaped recesses (30).h a,neutral or negat [ ngl e
([err]) with resd%@?sé%n%h%fiﬁtf?néﬁ?ﬁ%e?f b?aﬁ%élshase(aﬁfgkfeg.gg the
Cutting insert actimiltingotbinéai6ll, ahavhagssdeecofil the cuttimngi aggedges
(10) delimting a polygon and bei ng penetrated by done-shaped
recesses (30), characterized in that the cutting _edges (10) are
partially chainf er@gtting inperhearegr8ingetAcenYt per € eS3BLME3Y) ERhLeh are

adj acent to each Qﬁgfécﬂéﬁligé SR’ EBAE @ﬁetaéméuéhéﬁéd recesk8senso) 3.
Cutting insert for chi orn1ng Chl gegf net al

having at | east of@*RuttFARIEaGedPEBYS I?ﬂ??@ﬁebﬁuﬁf?ﬁﬁm?égéew§}§§ and
a clearance face ¢dfiyerges tdhardakehéacettihy éégag(pdpvadddpenthrateske

face ~ section % é%ggigénégg the cutting edge (10) which has
Y

a positive rake a & to the cutting i nsert plane and
with a plurality of donme-shaped

14. Cutting insert according to any one of claims 1 to 12,
characterized in that the dome-shaped recesses (30) at
the side of the chip forming step (24) form a
spherical dome-shaped concave surface (36) .

15. Cutting insert according to any one of claims 1 to 14,
characterized in that the rake face section (20)
between the cutting edge (10) and the chip forming step
(24) is bent concavely in the chip travel direction.

16. Cutting insert according to claim 15, characterized in
that the chip forming step (24) between the rake face
section (20) and the rake face plateau (22) is bent
concavely in the chip travel direction and joins the
rake face section (20) tangentially.

17. Cutting insert according to any one of claims 1 to 16,
characterized in that the recesses (30) are formed as
cylindrical domes penetrating the cutting edge (10)
with their cylinder axis being substantially
perpendicular to the clearance face.

18. Cutting insert according to any one of claims 1 to 16,
characterized in that the recesses (30) are formed as
conical domes penetrating the cutting edge (10) with

_
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r,ecesses (30) arranﬁed parallel ‘to-the cutting edge .. 10) at a

di stante from ed into —hadepEmed| section, limted
by their upperﬁmm I’”l'mHmrespect 8 ‘@Cé@ce seetion (20) and
partly penettat'ind tfe Eutting ede. and-uherern—riete are

provi ded several cutting edges (10) delimting a pol ygon and bei ng
penet ot o0 Y MR SRe N ace 13l Ui USRI (1t there
opposi te th@earmemdﬂg:ld@g@ t(cloahe/\mlcﬁarmmeeéas:eoe(ﬁ&id t he rake

face section (20), which step is limted by a | owner limting |ine on
the side of the cutting edge and an pper I|mt|r(gq l.ine away fromthe
cutting edgd?-and Cutting ifsqie a&ﬁqlidr?d‘ge(ﬁjbs'm(yl(ﬂn% SR 1y thdfer ed

in the regi @hdieiomariid® ireataretHS Veckisds ane Frartas to
each other via the.carner.s, of the ag:lftt'icn% i nsert i.nsert
cf]Z]'ed

ttin
according to clai h grs%q.d Harfsth omes per?ettﬁgttltnf?e%ﬁﬁl%d:léq@ges
(10) are chanf er ecddge. witdshesitr iloatdst isunfieee dginen hﬁ‘irtg”lesuh;?rtwertieﬁr]da/

bet ween _ thep%?:&fé‘?fd@@ﬁ ANg Ay O Ctéﬂgaq._q% recesses
(30). 5. Cutting 1 nslert aaccoraﬁJ ng tOré%J]DQIaI m 4 ar acter| zed in

that the cutting edges (10) are chanfered in the region bet ween the
recess adj agent tf@te;q rirsledt altdding to diﬁ)('for@‘%f NG ipes 3 My 1 so
the foll ow ng rece S in.continu charrftgl ext en.dl ng
fromthe rlze66 in that | 3?552‘&“

claine 1 to 5, edgma(r:lab)t and ethe mmmlnmedga pf ahe n:gsﬁsfaed Z(AB)O)veartges
tangential ly intohe Jake fé‘%% U 39 Asd than 504, Beldfi-ddiye (26)

at the side of the cutting ed
20% to 30% of ‘the distance between the cuttlng_edge

(10) and the plateau edge (28) at the side of the
cutting edge.

21. Cutting insert according to any one of claims 1 to 20,
' characterized in that the rake angle (B) in the region

of the dome shaped recesses (30) is 0 to -10° at the
cutting edge.

22. Cutting insert according to any one of claims 1 to 21,

characterized in that the rake anéle (o) of the concave
rake face section (20) is positive at the cutting edge
and is preferably 10 to 25°.

23. Cutting insert according to any one of claims 1 to 22,
having several cutting edges (10) delimiting a polygon
and being penetrated by dome-shaped recesses (30), '
characterized in that the linear or wave-shaped
limiting lines (26,28) of the chip forming steps (24)
form at a distance from the cutting edges (10) a
similarly contoured polygon.
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7.° “Cutting insert according to any ﬁ%@gﬁtﬁﬁéﬁm 6,

characterized in that the chip fornin

preferably sharp-edged into a central {face plateau (2p) _
arranged above the cutting edge at it$ Yppeg JULM97ng ~line (28)
away fromthe cutting edge. 8 Cutting insert according to any
one of clains 1 to 7, chayacteérirzed n that{the chip formng
step (20) rGipIMS: linearly ot_wave-shaped. subktantially parallel

"to the
recesses (3Q) wt

cutting edge (10) and either touching the dome-shaped

its limting lin 26).at_the, side ., . of e
cutting edge: " or i%btta’rr?%n)g'é%egt )go%iél%%cgormlng machining Qf r%?r?ai?lc
9. Cutti ng i nsevdrlaqeieces)g haviany ancledst|merscittindg,edge (10)

characterized in tlhﬁﬁi%&? | p fordn f%]ét BPsf g a ¢learance ?ﬁéggndﬁleé?lg)

wave- and/or zig-zag-s

aped manner w i

at the side of thehenimgheigeake face (16) sk o efakafacexdediienal20)
wavel ength correspiiid® the cutting dde CEIG LIS e Lipdderive

- recesses.

10. Cutting insert according to any one of clains 1 to-

9, charaks emakel (O tretaties cto pthoreitning dnged plane and
Jits 1initing Iine 4300, a0 10p of Ul dlEEHHALAI%30) wnich ar€X!ends
et ween t r

" wedge-shaped into the regions

ecesses W t he

wedge tip which p@HHanges! marakhel e the cutting gfge (10) at ajy.
Cutting insert aceirgldiged Ofxuly &ith Btk Mould& Uhto the rake face

" characterized in that, .t he i p. formng . ste 24) with ] its
liniting line (26)se<ﬁt’sqrﬁec‘g’f“%tfr%‘£r§}4 ??%’—g&&l’gr eég? with respect to

the rake face section (20) and partially penetrating
the cutting edge, wherein there is provided a chip
forming step (24) on the side of the recesses (30)
opposite the cutting edge (10) which projects'beyond
the rake face section (20), which step is limited by a
lower limiting line on the side of the cutting edge and
an upper limiting line away from the cutting edge, and
wherein the rake face in the region of the dome-shaped

recesses (30) has a neutral or negative rake angle (B)
with respect to the cutting insert plane (40),
characterized in that the recesses (30) are formed as
conical, cylindrical, ellipsoid or parabolic domes
penetrating the cutting edge (10) with their lowest
surface line being substantially perpendicular to the
clearance face (18). .

Cutting insert according to claim 1, wherein the rake
face section (20) is bent concavely between the cutting
edge (10) and the chip forming step (24) in the chip
traveling direction and wherein the chip forming step
(24) verges in a sharp-edged manner into a central rake
face plateau at its upper limiting line (28) away from
the cuttihg edge, characterized in that the chip
forming step (24) is bent concavely between the rake

face section (20) and the rake face plateau (22) in the
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ext ends -wedge- shaped into the dome- shaped recesses Wi t

wedge tip which points to the cutting edge, and““'lll ‘l“m}lw‘jﬁw‘s there t he
upper edge of the recess. 12. Cutting to any one
of clainms 1 to 11, characterized in t'hat echlpformng step
(24) This Sheet Has Been Repl aced extends wave- shaped

- and/ or zi g-zag- shdnasl tm'ra\helimg diredtior iaxgl | jaieng 28)e awese firaome t he
cutting edge S Iy d ' I:nhas ) the

limting I'ine (Zefzé%{lt)l%rﬂ Jf%%ga%ﬁ%?{ nalge‘le ge. %a& Q?%t‘?lnegél?nsert

~according to any Qﬁe@lei@%ge 1the aqytting edgfhar acterized in that the

- ‘done- shaped recesses (30) forma coni cal done-shaped concave surface
(34) which convergges t owar ds h cutting edge (10) a enetrates
the cutting edge.CUtBPg IRSRYT RFS rfg &2 ’ﬁ‘g BT?e Bt9clainms 1
to 12, charsetera¥ ecut tindaédgde ooe- cséﬂznpﬂd::rr@%s;&slj@ﬂ) and
t he side of the cghip form 4 0 a gydr)e-shaped
concave surface (C%fqg ﬁé&g&g%ﬁtl}ﬁgeq%sée%e ascl%:‘-’l J]‘.teo any one of clains
1to 14, chehamaetreérizied nin hthat Hehe skt Yimge @mﬂs oilqr®re

bet ween the cutting-edge ¢ INRAdrddeifNime U 1iltQRen the recesses

(30) which are adjacent to each other via the corners
of the cutting insert.

4. Cutting insert according to claim 3, characterized in
that the cutting edges (10) are chamfered
asymmetrically in the region of the corner area between
the corner (12) and only one of the adjacent recesses
(30), wherein the cutting edges (10) are chamfered in
continuation of the chamfer extending from the corner
(12) in:the region between the recess adjacent the
corner (12) and the next recess and possibly also the
following recess (30).

5. ~Cutting insert according to any one of claims 1 to 3,
characterized in that the chip forming step (20) runs
linearly or wave shaped, substantially parallel to the
cutting edge (10) and either touching the dome-shaped
recesses (30) with its limiting line (26) at the side
of the cutting edge, or being arranged at a distance
therefrom.

6. Cutting insert according claim 5, having several
cutting edges (10) delimiting a polygon and being
penetrated by dome-shaped recesses (30), characterized
in that the linear or wave-shaped limiting lines
(26,28) of the chip forming steps (24) form at a
distance from the cutting edges (10) a similarly
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(24) f's *bent concavely in the chip travel direction. . Qutting insert
according to claim 15, characterized in ' ﬁ“ p. form ng step
(24) between the rake face section “IHIIIM IE'" face plateau
(22) is bent concavely in the chip travel dirrectsi om and joins the

rake face section (20) tangentially. 17. Cutting insert according to any
one of clains 1 to 16, characterized in that the recesses (30) are

formed as v.l gwwmgc%ﬂasg@ﬂe&%@@f@ir@twgaﬂy%@téf r@}j&%@@air 1\?% 6'he
th th axi s being su n en

\é\’:ear anglarfg)c/el " e‘l ACket R Jrﬂs?e]i‘%tarc}&%r%}r%tgarf‘begﬁ %no‘f' %I%‘i‘?r%”igto

- 16, char act@igeedlﬁ)h ahdt thdel irtelase sed@d)ofirtehé Qréméls:@és (30) at

pom cal dofes PeNAIL ARG bhecful b M0 A005 (As Wb st preferaply! MOl

. | omest surface |ine g perpen
clearance face (1893 t°1 0% ofehe r@lﬁ\@?ﬁq Q@Weﬂ ghe ccupyinmeedde cl ai ns

1 to 16, chaxca)ct&ﬁdzeﬂelﬁléthééuté@gé SCRS)S Gt a&ﬁefﬁcﬁ@dofisthe
~ellipsoid or paraboligc d q&s penetrating the cutting edge.with their

"l owest surface |iTE IR IBst antial ly perpendi cul ar to the
. clearance face (18).

8. Cutting insert according to any'one of claims 1 to 7,

characterized in that the rake angle (B) in the region

of the dome-shaped recesses (30) is 0° to -10° at the
cutting edge.

9. Cutting insert according to any one of claims 1 to 8,

characterized in that the rake angle (a) of the concave

rake face section (20) is positive at the cutting edge
and is preferably 10° to 25°.

10. Cutting insert accbrding toﬂany one of claims 1 to 9,
characterized in that the chip forming step (24) with
its limiting line (26) at the side of the cutting edge
runs in a wave- and/or zig-zag-shaped manner and
preferably exhibits a wavelength corresponding to the
center distance of the recesses (30).

11. Cutting insert according to claim 10, characterized in
that the chip forming step (24) with its limiting line
(26) at the side of the cutting edge extends wedge-
shaped into the regions between the recesses (30) with
the wedge tip which points to the cutting edge (10).

12. Cutting insert according to claim 10 or 11,
characterized in that the chip forming step (24) with
its limiting line (26) at side of the cutting edge
extends wedge-shaped into the recesses with the wedge
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2Q.. Cuttlng insert according to any one of cldinms 1 to 19,

characterl zed in that the di stﬂwﬂ ﬁk“ﬂﬁmnnmcuttl ng edge (10) and
the limting edge of the reces the side of the plateau is
| ess than 50% preferably 20% t'o 3096 of *t he di st ance between the
cutting edge (10) and the plateau edge (28) at the side of the

. cutting edge. 2dip wiCuthipginbsetd theocdttiind ceddy, cned of oxrhai ttsede t O
20, charact zlglglp e K e ([err]) in the region

of the dome shape %eces%gsé?g%)ép t%g geg%(%at t he cutting edge.

22. Cutting insert according to any one of claims 1 to 21,

characteri zegl, i n ¢hetihdeinskee aag&@réﬁﬁg%ot&ﬁy CONEYE claims 'BKed ace
section (20) is positive at t IS preferably 10to

25[err].  23. W%‘@eﬁé%&tl%c%?ﬁuH@et%hla?nyf%%lf&ﬂ HeR n24 to 22,
havi ng se\ée[)al dc&:ttagdegkgiesh(iﬂ& tihi odhd NDie poisl)gCHWay frdorﬁlrlﬂqéhJEI ngh
enetrate (0] characteri ze | t hat the
i ) o STEASERRG 5T R aTE oriteq ana /o SN S

| i near or wave-sha nes form ng
steps (24) i’rl@i@ﬁmthabllxtmmhw@mrhmcmup’tgamlgwa(nns)l &o the

simlarly contourpthpel¥goline (26) at the side of the cutting edgd3
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