WO 02/ 058872 PCT/ 1L01/ 01202 CUTTI NG | NSERT FI ELD OF THE | NVENTI ON Thi s
invention relates to a generally square-shaped indexable cutting insert

wi t h f ourwouwRisssgz edges for mounting in mlling cutters f@®CTALelmEro2s| otting
operations or for left-hand and right-hand face mlling of right-angled
corners in a 5 metal workpiece. BACKGROUND OF THE I NVENTION In prior art
mlling cutters having square shaped indexable cutting inserts for mlling
of right-angled corners in a nmetal workpiece, the cutting inserts 10 are
generally nounted in such a way that a reference plane forned by'the four
cutting edges generates a negative radial rake and a positive axial rake
(helix). Each insert has a main cutting edge for mlling in a workpiece a
right-angled corner, or shoulder, and a transversely directed secondary
cutting edge. The secondary cutting edge generally conprises two.

sections, a section adjacent the 15 main cutting edge that serves as a

wi per for formng a snmooth basgwpirnef I§¢§prEhoul der and a non-operative
section. The cutting insert is designed and nounted in the mlling cutter
so that a small clearance is forned between the non-operative section and
the base wall of the shoulder. Since the cutting insert is nounted with a
positive axial rake it W 02/058872 PCT/1L01/01202 -2 preferably has a
positive geonetry in order to ensure a clearance between the base wall of
the shoul der and the side flank of the insert adjacent the base wall of the
shoul der. A cutting insert nounted as described above in a mlling cutter
would have a relatively small cutting edge wedge angle and a | arge radi al
relief angle. 5 Consequently, during nmachining the cutting insert would be
suscepti bl e to breakage

FIELD OF THE INVENTION

This invention relates to a generally square-shaped indexable cutting
insert with four cutting edges for mounting in milling cutters for either slotting
operations or for left-hand and right-hand face milling of right-angled corners in a

5 metal workpiece.

BACKGROUND OF THE INVENTION
In prior art milling cutters having square shaped indexable cutting
inserts for milling of right-angled corners in a metal workpiece, the cutting inserts
10 are generally mounted in such a way that a reference plane formed by the four
cutting edges generates a negative radial rake and a positive axial rake (helix).
Each insert has a main cutting edge for milling in a workpiece a right-angled
corner, or shoulder, and a transversely directed secondary cutting edge. The
secondary cutting edge generally comprises two. sections, a section adjacent the
15 main cutting edge that serves as a wiper for forming a smooth base wall of the
shoulder and a non-operative section. The cutting insert is designed and mountéd
in the milling cutter so that a small clearance is formed between the non-operative
section and the base wall of the shoulder.

Since the cutting insert is mounted with a positive axial rake it



in the region of the cutting edge and the mlling cutter can al so suffer
fromchatter. |t has been found that the cutting insert's perfornmance can
be i nprovwo oziosss7t he cl earance between the workpi ece and PCaLomBeszt ' s si de
fl ank adj acent the workpiece is reduced in the region of the main cutting
edge but is not reduced in the region of 10 the wper. O particular

I nterest are generally square shaped cut2ing inserts with four cutting
edges that can be used for both left-hand and right-hand mlling. Such a
cutting insert is disclosed in U S. Patent No. 5,951,212. However this

| nsert doegreRpiblpayadfsiiie ddmiceyS el & EROREs LRatdiEe RANGH @etsk: Ded
15 It is an object of the present invention to provide a novel generally
squar e shapeall ofithé sigpuildereartd thietsidd fank ofithé ngerddprehhtte Inas Wall vSekk f or
both left- anld and right-hand mlling and that provides_inproved
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bet ween the bottom surface and the top s ace
t he gener alin $hapeiaf ofitheMustinke ddgeodndothe nhitlirgg &utter \¢he wlsofsulffee fiomt thatger.
i nsert; each side surface being | ocated between two corner side surfaces;
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surface; each cutting edge conprising a ry cutting edge ex
bet ween0t wehe wiper.

Of particular interest are generally square shaped cutting inserts with
four cutting edges that can be used for both left-hand and right-hand milling. Such
a cutting insert is disclosed in U.S. Patent No. 5,951,212. However this insert does

not provide for improved performance in the manner described.
15 It is an object of the present invention to provide a novel generally
square shaped cutting insert with four cutting edges that can be used for both left-
hand and right-hand milling and that provides improved performance in the manner

described.

20 SUMMARY OF THE INVENTION
In accordance with the present invention there is provided an indexable
cutting insert for use in milling cutters comprising:
a top surface, a bottom surface and M substantially identical side surfaces
extending between the bottom surface and the top surface, the top surface having
25 the general shape of an M-sided polygon in a top view of the cutting insert;
each side surface being located between two corner side surfaces;
each side surface sloping outwardly from the bottom surface toward the top
surface and intersecting with the top surface at a cutting edge, the cutting edge

being located between two corner edges and being substantially parallel to the



W pers, each wi per being adjacent a corner edge; each side surface
conprising at |east two conponent surfaces, a first relief 5 surface

adj acent wbe2psdsnmary cutting edge and a second relief surfratgLomrgizng with
the first relief surface at a boundary line and intersecting with the top
surface at the two wi pers; wherein Mis an integral nmultiple of four and
the first relief surface has a wdth di3¥ensi on neasured perpendicularly to
the cutting edge, the width dinension 10 having a m ni mum val ue proxi nal
to the two wipers and a maxi nrumvalue at a central region of the cutting
edge. | n adpptodanegcstth the present invention, the first relief surface
forms a first non-zero relief angle with a |ine perpendicular to a

ref erence pl aneacheuting edget domprising apyineatyecuttispedgd extendind wawbers twie
surface, and the second relief surface fornms, 15 in the region of the first
and second WPFEy §achVIREE SRMLASHACERY B COIBET @48Cngl e, wherein the second
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relief surface conprises two simlar constituent relief surfaces nerging
at the centWRIWIPEEs:; SNt he side surface. Preferably, each one of the two

constituent relief surfaces sl S war dl fromthe copner, side surfaces
towards the centr Xl &f éléegﬁ&@uﬁﬁge Q?:iéu%ap‘fiﬁh"e.f{rﬁ%rél’fe%% aF%&}aSt%é’VlfiH} st
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with the present invention the cutting insert has a through bore
centra] region of the cutting edge.

In accordance with the present invention, the first relief surface forms a first
non-zero relief angle with a line perpendicular to a reference plane containing the
cutting edge associated with each side surface, and the second relief surface forms,

15 in the region of the first and second wipers, a second non-zero relief angle, wherein
the second relief angle is greater than the first relief angle.

In accordance with a specific embodiment of the present invention, the
boundary line of each side surface comprises two equal substantially straight
boundary line sections meeting at a central region of the side surface

20 Further in accordance with a specific embodiment of the present invention,
the second relief surface comprises two similar constituent relief surfaces merging
at the central region of the side surface.

Preferably, each one of the two constituent relief surfaces slopes outwardly
from the corner side surfaces towards the central region of the side surface.

25 If desired, the first relief surface is ground.
Further if desired, the two constituent relief surfaces are ground.
Still yet further if desired, the second relief surface is provided with a recess

centrally located therein.

In accordance with the present invention the cutting insert has a through bore



WO 02/ 058872 PCT/ 1L01/ 01202 -4 passing through the top and bottom
surfaces. Preferably, the cutting insert conprises a pressed and sintered
powder boap.02/05887accor dance with a preferred enbodi nent ofPfCrheopriexent
invention, Mis equal to four. 5 In accordance with an enbodi nent of the
present invention, the second relief surface is provided with a recess
centrally located therein. BRI EF DESCRI BTl ON OF THE DRAW NGS For a better
understanding the invention will now be described, by way 10 of exanple
only, with reference to the acconpanying drawings in which: Fig. 1 is a

perspectiv%aggiﬁg\/ﬂ%ugﬂql%gta!\??g,v%&g?p{,’ﬁfaicg&accordance wth the present

I nvention; "Fig. 2 is a sid e cutting insert illustrated in Fig.
1, Fig. 3 is @refepablychecfiitingenst comgrises agiressell labg sindéred potwvdet Bodyl: 15
Fig. 4 is a cross section view of a portion of the cutting insert along the
line 1V-1V inlgjagcomtaney vitls aj prefgried cysbediment of he wrestnt inyentioonVbfis t he
cutting insert,.along the line V-Vin Fig. 3; Fig. 6 is a perspective view
of the cut teﬂHi)”Prfg)B’gt in accordance with the 20 present invention with a

recess sn §ACHBREARE WRh! & RIbLIRGSH §F fe ﬁﬂésér%tﬁir%ﬁhw fﬁ'ét L&hon! nrggg.f ch

are seated cutting inserts in accordance W e preséent 1 nventi and
Fig. 8 is fsarfeedrslgronided wtitles récessidbnehllplccasRbthestigut ting inserts in

accordance wth the present invention. 25 DETAI LED DESCRI PTI ON OF
PREFERRED EMBODI MENTS
BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding the invention will now be described, by way
10 of example only, with reference to the accompanying drawings in which:
Fig. 1 is a perspective view of the cutting insert in accordance with the
present invention;
Fig. 2 is a side view of the cutting insert illustrated in Fig. 1;
Fig. 3 is a top view of the cutting insert illustrated in Fig. 1;
15 Fig. 4 is a cross section view of a portion of the cutting insert along the line
IV-IV in Fig. 3;
Fig. 5 is a cross section view of a portion of the cutting insert along the line
V-V in Fig. 3;
Fig. 6 is a perspective view of the cutting insert in accordance with the
20  present invention with a recess in each second relief surface;
Fig. 7 is slotting cutter in which are seated cutting inserts in accordance with
the present invention; and
Fig. 8 is face-milling cutter in which are seated cutting inserts in accordance
with the present invention.
25
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Attention is first drawn to Figs. 1 to 5. The cutting insert 10 in
accordance with the present invention has a top surface 12, a bottom surface 14 and

four substantially identical side surfaces 16 extending between the bottom surface



Attention is first drawn to Figs. 1 to 5. The cutting insert 10 in
accordance with the present invention has a top surface 12, a bottom
surface IWOanasssfour substantially identical side surface®CIfLextierdi ng

bet ween the bottom surface WO 02/ 058872 PCT/ 1L01/ 01202 -5 14 and the top
surface 12. The cutting insert is preferably manufactured by pressing and
sintering a powder body. As seen in Fig-5-3 the top surface 12 is generally
square-shaped in a top view of the cutting insert 10. Each side surface 16
ext ends between two corner side surfaces 18. The corner side surfaces 18

are 5 radi ygednd hB¥I 188 SurfRsl M TRAIM&; ' and
decreasing to a mni r%um radi us proxidnigll&{ gﬁkﬁﬁsb%%{%%ﬁxjﬁ%gﬁe.cﬁggh&gi de
surface 18 psésspmps andsintering 1 powdert bedybotAsosaeauin Bige 3lthd ypREEFide1s 9P
surface 12 and intersects the top surface at a cutting edge 20. In other

wor ds, and 288etely sguatgedhaped irs ep, viewanfdhe pyttingansent 10. nGa¢hnside surficehb a
so that each side surfa forms 10 _an acute wedge
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edges 22. The cutting edge 20 conprises two portions, two w pers H or

auxiliary outwandly cgethe botfanentfathdd iGvadrthetoedgesce?R2 andl iteiREttswh/
cutting edge 26 extendi ng between the two wipers 24. The top surface 12
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contral 1 ogr BPS00e it 18RS R bodba Boomtiu, 51 Tk o ide SHEHGRIBdoRes 1 he
theCent T e BGeMERG e GOGE wifl R SpRiet AARRAE: Jerif Seld g ARNOAARES " ©
iy e R o el ok Svo AR b 880 phrgen doveyailes ane
central regithe @0ting indeet 1bpEsch futting 2@gaRd is substantially parallel to the bottom

surface 14 and extends between two radiused corner edges 22. The cutting edge 20

comprises two portions, two wipers 24, or auxiliary cutting edges, adjacent the

15 corner edges 22 and a primary cutting edge 26 extending between the two wipers
24. The top surface 12 comprises a chip rake surface 28 that slopes downwardly
and inwardly from the cutting edges 20, the wipers 24 and the corer edges 22
toward a central region 30 of the top surface 12. The primary cutting edges 26, the
wipers 24 and the corner edges 22 are all capable of cutting and therefore the entire

20 circumference of the top surface 12 forms a continuous cutting edge from which
the chip rake surface 28 slopes downwardly and inwardly. The cutting insert 10 has
a through bore 32 passing through central region 30 of the top surface 12 and
through the bottom surface 14 for receiving a clamping screw for clamping the
cutting insert 10 in an insert pocket of a cutting tool.

25 In order to strengthen the cutting insert 10 in the region of the primary
cutting edges 26, each side surface 16 is divided into two component surfaces, a
first relief surface 34 adjacent the primary cutting edge 26 and a second relief
surface 36 merging with the first relief surface at a boundary line 38 and

intersecting with the top surface 12 at the two wipers 24 on either side of the



t hrough the bottom surface 14 for receiving a clanping screw for clanping
the cutting insert 10 in an insert pocket of a cutting tool. 25 In order
to strengwben/osdse2 cutting insert 10 in the region of the pcrammsyoi2eutting
edges 26, each side surface 16 is divided into two conponent surfaces, a
first relief surface 34 adjacent the primary cutting edge 26 and a second
relief surface 36 nerging with the first relief surface at a boundary I|ine
38 and intersecting with the top surface 12 at the two wi pers 24 on either
side of the WD 02/058872 PCT/1L01/01202 -6- primary cutting edge 26. The

first reli @‘rirﬁaryfo@qmééﬁ%?%.a wi dt h di mensi on W neasur ed perpendicul arly
to the cutting edge 20 that, in accordance with a first aspect of the

present i nventliberfirstuzdiefi surifaierfdrhasal wilth dioménmsidn Wonidasuredpegamdidul@ges 22
and a 5 maxi Lr}glm val.ue af a_central region 40 of the cutting edge 20. Wth
this const?8f; gHlingedegn2@haedn a9¢0rdance | withes firshaspsat saf the ipedsestir f ace
34 is generally. triangular in shape. Furthernpre, this construyctio

i mpart s tolﬁeﬁlg& ﬁaﬁggirﬂwaaﬁlg E’;PM?#?M QuttWONnSPIDEE qiges &Czbén s&d as
ei ther 8 rightimbandedyOrat! gf Ul qﬁﬁﬁ ec agpect of
t he present1 i nvgﬁrtpi on %oarﬁcgr%eglﬁtaﬂggggﬁi g?,&gghéc eaé%necjzdg’?A%? tﬁgﬂgi ﬁgse
surfaces l@opétriding us ch bel fefrih tAO fightest A AR GElidH d@RMCBBY isC e'ﬂe?ﬁ}?l a
reference plane P containing the cutting edge 20 associated wth each side
surface 16 tiigngwddn instapsi Reghemone, ¢histcongredipe igpaits to tHestuating alsest I9at al | el
to the bottom surface altlﬁh%t he reference plane s _also parallel to the

P
bot t om sur FYRESY hat e itt0ihe ysgdias sather a gight handedber kedichandedmugting. | n

accordancei .eg' a second aspect of the present invention, the first relief

surface 34 Torirs a first relief angle ai with a line N perpendicular to
the refigrence plane Recand 4sp8ctSBEARE pRE&MRT rntifs CcdferdsO S relibf, t €

regi on of the wipers 24, a second relief angle u, wherein the seconid

clearance, of the side surfaces 16 of the cutting insert 10. In the description and

claims, a reference plane P containing the cutting edge 20 associated with each side

surface 16 is defined. Since each cutting edge 20 is substantially parallel to the

bottom surface 14, the reference plane P is also parallel to the bottom surface 14 of

15 the cutting insert 10 as can be seen in Fig. 2. In accordance with a second aspect of

the present invention, the first relief surface 34 forms a first relief angle o3 with a

line N perpendicular to the reference plane P, and the second relief surface 36

forms, in the region of the wipers 24, a second reliéf angle o, wherein the second

relief angle a is greater than the first relief angle aii. As can be seen in Figs. 4 and

20 5, in accordance with this aspect of the invention, the wedge angle p; in the region

of the primary cutting edge 26 of each side surface 16 is greater than the wedge

angle B2 in the region of the wipers 24. Clearly, the presence of the first relief

surface 34 strengthens the cutting insert 10 in the region of the primary cutting edge

26 due to the increased wedge angle. In accordance with a specific non-binding

25 example, oz = 14° and gy = 8° thereby increasing the clearance at the primary

cutting edge by 6° whilst strengthening the cutting insert by increasing the wedge
angle along the primary cutting edge 26.

As can be seen in the figures, the boundary line 38 of each side surface

16 comprises two equal boundary line sections 38a, 38b meeting at a central region



relief angle a2 is greater than the first relief angle ai. As can be seen
in Figs. 4 and 20 5, in accordance with this aspect of the invention, the
wedge angwe opiosssm t he region of the primary cutting edgePgé/1nét/|aeh side
surface 16 is greater than the wedge angle R2 in the region of the w pers
24. Cearly, the presence of the first relief surface 34 strengthens the
cutting insert 10 in the region of the gimary cutting edge 26 due to the
i ncreased wedge angl e. In accordance with a specific non-binding 25

exanple, a2 = 14 and ai = 8 thereby increasing the clearance at the primary
cutting edgp By tke Wid &hf&terf@gtmeaudagda&fae &Hﬁtd &fbﬁé&%&nﬂ?&alfn@ﬁ{ %?%hé‘g the
wedge angle along the primary cutting edge 26. can be seen i n the

figures, theedontuim@nsioh,ithe b8anddry ¢inekectiche 38as 3&1@&6 sthignhpes Jas dinblaequal
boundary | ine sections 38a, 38b neetin 8 at a_central region WO 02/058872
PCT/ 1L01/ OTe@mer, thejzeeind kliesi siefasar 3econisises rma:c@umﬂmncensmmmtarehef
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outwardly from adj acent corner side surfaces 18 towards the central region
42 of thethesidesurfﬁea:whandheyrrtmgae merge. Although for many purposes it

will suffice to manufac the cutting e illustrated in Figs. 1 to 5
by pressing and si Y %gi%rtm@mpwwwtm@rsufﬁee Heaaiagigre @ﬁe‘é&t@@g
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Attention i's now grawn to Fig. "6, illustrating ting tnsert 10 In
accor dance Mierdfotd)eif tdeaired,nys fofst réiefmuefaeat34 ivvargroond surfasd)i Furthae Hf
second rel Id?e];ired, the two constituent relief surfaces 36a, 36b are ground surfaces.

Attention is now drawn to Fig. 6, illustrating the cutting insert 10 in
accordance with the teachings of the present invention, in which each second relief

15 surface 36 is provided with a recess 44 centrally located therein. Each constituent
relief surface 36a, 36b is divided into two regions, an upper region 46a, 46b and a
lower region 48a, 48b. The lower regions 48a, 48b of the two constituent relief
surfaces 36a, 36b of a given side surface 16 slope outwardly 'from adjacent corner
side surfaces 18 towards the recess 44. On the other hand, the upper regions 46a,

20  46b of the two constituent relief surfaces 36a, 36b merge at an upper central region
50 of the side surface 16 above the recess 44.

Figs. 7 and 8, illustrate preferred applications of the cutting insert 10 of
the present invention. Fig. 7 shows a slotting cutter 52, in which only three
identical radially mounted cutting inserts 10 (10', 10") are shown. The cutting

25  inserts 10 are mounted as both left-hand inserts 10' and right-hand inserts 10". The
cutting inserts mounted as left-hand inserts 10' have an operative wiper 24
proximate to one face 53a of the slotting cuter 52, whereas the cutting inserts

mounted as right-hand inserts 10" have an operative wiper 24" proximate to the

other face 53b of the slotting cuter 52. Fig. 8 shows a face-milling cutter 54 for



15 surface 36 is provided with a recess 44 centrally |l ocated therein. Each
constituent relief surface 36a, 36b is divided into two regions, an upper
regi on 4680 04@8and a | ower regi on 48a, 48b. The | ower regirane/ose, 48b of
the two constituent relief surfaces 36a, 36b of a given side surface 16
sl ope outwardly' from adj acent corner side surfaces 18 towards the recess
44, On the other hand, the upper regionss-46a, 20 46b of the two constituent
relief surfaces 36a, 36b nerge at an upper central region 50 of the side

surface 16 above the recess 44. Figs. 7 and 8, illustrate preferred
appl i cat i ongetathahlied eMilinghef hRE6kpidQ, Usingt ARtiR e loniestd WBin 7
shows a sl o?gti ng cutter 5 in Wni%h 6n|1§1g: hrée‘(g I g%\tllogl};'] I’gpl acFleFthunt ed

cutting i nghe treskat (eention0(gnlaronesinsor is Thewalit tlong s&bilin seinnsr, 1QitBre
mounted as .both | eft-hand inserts 10' and right-hand inserts 10". The
cutting i ndBs Hbiheerprdangecyith {he greserteinvention cambe used Gper faceeillinger

cutti hg 1 nebr e bAoAl SRR 19 10" “have an opor at i ve wi per
cut ting | . er a
2 taceoni |11 ng out t o BEibe bEge I utlor B P LI b % eclfin fifenfinaoa

mlling of partrearity] #chouldsbergnduritbdd that vadousmbdifidations and ane@tivhs Ban t he

present invention (onlg one insert is shown). In a simlar nmanner, cutting
i nserts 10 bermade viident departing v ghespint of seanst oothe davertionuaselibreimaier

face-mlling. cutter for left-handed mlling of rk. piece. 5 Although
the pr esentcgarlﬂ]\? nt 'anewlﬁ’etglﬁ 1{]%@}%@[?}?& kfe(?géi%é‘étﬂ?eﬁjwltaéﬁl?@t & a cutting

parti cul arij i cﬁﬁfge_ i i fi i and
alterati Onéﬁ%@gtﬂﬂhﬁ%%%h%l&ﬁ out g%@gg?? %Eg‘g f ;’egﬁmbfﬁ'ge ésﬂgﬁfrl‘% %&gb g@@‘ffgve&f t he
i nventilon adlse heveatioafis by nacheaneestrfopdd Rxa0BltRe ihigt Wi kbRl SqRERD
described with respect to a cutting insert that is generally squgr e- shaped
in a top vishepeskgaomeetrsutlt wilj berappraciated thay ére inventicreapplies regually iveelby @10

means restrigcted to uttin nsert w,th a generally square-
cutting msert that 1s gene?aﬂy octagon\ghy-shape in a top V¥6W %f the cutting insert.

In general, the invention applies equally well to a cutting insert that is generally M-

shaped in a top view of the cutting insert, where M is an integral multiple of four.



shaped geonetry. It will be appreciated that the invention applies equally
well to a cutting insert that is generally octagonally-shaped in a top

vi ew of tWwe oewsssing insert. |n general, the invention appCrasogea |y wel |
to a cutting insert that is generally M shaped in a top view of the
cutting insert, where Mis an integral nmultiple of four. W 02/058872
PCT/1L01/ 01202 -9- CLAIMS: 1. An indexable cutting insert for use in
mlling cutters conprising: a top surface, a bottom surface and M
substantially identical side surfaces extending between the bottom surface
and the topcyuAfM&e, the top surface having 5 the general shape of an

M si ded polygon in a top view of the cutting insert; each side surface

bei ng | ocat #¢d bet wedm indexabis aatingﬁ@enmﬁ@qﬁ&nilﬁ@gbu@érgeoﬁgﬁfsﬁg? sl opi ng
outwardly fromthe bottom surface toward the top Surface and Intersecting
with the top sudftepeusface, & bottongsuthpe, andhM substamtipllydiglentibali side lsafated

bet ween two_corner .edges and, bei ng substantially parallel to the 10 bottom
surface; e ag}ﬁtﬂa&“’gi ‘?’?S‘%S% glecB?nglT‘ gpzr‘féced theatop” pitace ntpedap susfhce having

bet ween 4 wo ' ] - 1hel ' t_.a _corner edge; each side
surface %:on%lre &eﬁ%ﬁg?aféégfsétﬂ I?F\Kngnldg&;hp&%%gﬂﬁég%gg&’s‘?{tﬁef’}l&?% h3§het surface
adj acent the prédohrsidesirfibentigRcatd bawRAME dophdridsSuifRge Merging with
15 the first relief surface at a boundary line and intersecti’ng with the
top surface at edeh sidevsurfhgeeslopingharterrdijfican aite bottewr airfavstowaketef topour
and the first relic?{.surface has a wi dth _di nensi on neasured

per pendi cul Srface; an ngli‘?ﬁ?tﬂgw&’l @@,mpt’?@ff&fl@tah adeyttingiesige, Heveutting aedgai num
egion of ¢ pane PpieRd it BROTeARE, Budleit Bl dboiniftny TeeiBlabribe,
wher ei ni ¢ hebdttarh surfatd;ef surface
each cutting edge comprising a primary cutting edge extending between two
wipers, each wiper being adjacent a corner edge;
cach side surface comprising at least two component surfaces, a first relief
surface adjacent the primary cutting edge and a second relief surface merging with
15 the first relief surface at a boundary line and intersecting with the top surface at the
two wipers; wherein
M is an integral multiple of four and the first relief surface has a width
dimension measured perpendicularly to the cutting edge, the width dimension
having a minimum value proximal to the two wipers and a maximum value at a
20  central region of the cutting edge.
2. The cutting insert according to Claim 1, wherein the first relief surface
forms a first non-zero relief angle with a line perpendicular to a reference plane
containing the cutting edge associated with each side surface, and the second relief
surface forms, in the region of the first and second wipers, a second non-zero relief
25  angle, wherein the second relief angle is greater than the first relief angle.
3. The cutting insert according to Claim 2, wherein the boundary line of
each side surface comprises two substantially equal straight boundary line sections
meeting at a central region of the side surface
4. The cutting insert according to Claim 3, wherein the second relief

30  surface comprises two similar constituent relief surfaces merging at the central



forms a first non-zero relief angle with a |ine perpendicular to a
reference plane containing the cutting edge associated with each side
surface, wod2wbss75econd relief surface forns, in the regirpea/inél/dibe fir st
and second wi pers, a second non-zero relief 25 angle, wherein the second
relief angle is greater than the first relief angle. 3. The cutting insert
according to Claim2, wherein the boundarg- | ine of each side surface
conprises two substantially equal straight boundary |line sections neeting
at a central region of the side surface 4. The cutting insert according to

daim 3, m?éﬁbﬂo?ﬁﬁa ﬁ?@@ﬁ@a&fe‘?l ief 30 surface conprises two simlar
constituent relief surfaces nerging at the central W 02/058872
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according to Claim4, wherein each one of the two constituent relief

surfaces sl epesitoentwghel surfacsmslapss cubwandlys fien s ¢erves sidowarfdses toveards

central region of the.side_ surface. 5 6. The cutting insert according to
Cl ai m 3, m@?%?%tﬁﬂiée@??gfthﬁ 1‘5%?“?&?1‘ ace is ground. 7. The cutting insert

around, 8. She cutt kg ra fhbABcREPREEIRHCE whEGhL Bl A% HARTR A

insert has & gibdnfihrough bore passing through the top and bottom surfaces.
9. The cutting insert according to Claim?2, wherein the cutting insert
conpri ses a7pressedThedcwiing énsedt poseddingltod{laih06, Fheredmtthe mgoi cwstituent
according to Caim2, wherein Mis equal to four. 11. The cutting insert
accor di ng t selighypu AGCSAC UKL ecedi ng cl ai ms, wherein 15 the second relief

surface is Y ovi dedllffletcﬁtt?ngr &R %cgfra}nrgatlol é(lahﬁ%ja%v%%retilq%g iClE]fting insert has a
10 through bore passing through the top and bottom surfaces.
9. The cutting insert according to Claim 2, wherein the cutting insert
comprises a presséd and sintered powder body.
10. The cutting insert according to Claim 2, wherein M is equal to four.
11. The cutting insert according to any one of the preceding claims, wherein

15  the second relief surface is provided with a recess centrally located therein.



