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CUTTI NG NSERT FI ELD OF THE | NVENTI ON The present
i nvention relates to a doubl e-si ded, indexable and

woevEreiobe cutting insert for nmetal cutting PCT/IL2006/000662

operations, in general, and for 45 shoul der
face-m | ling operations, in particular. BACKGROUND CF
THE | NVENTI ON Such cutting inserts are generally
provided with curved corners. US 6,196, 771 di scl oses a
cutting insert having first and second side faces.
Each side face includes a pair of mnor cutting edges
at each corner of the insert. The two mnor cutting
edges are | ocated on two opposing sides of a corner

bi sector B, together form ng an obtuse inner angle of
about 170, and are mrror-imaged about the bisector B
Two maj or cutting edges intersect respective ones of
the m nor cutting edges whereby each major cutting
edge and its associated mnor cutting edge together
forma cooperati ng palUTHINGINSEREdJges. There are
two such cooperating pairs at each corner of each side
face, whereby the insert has at |east sixteen
cooperating pairs. During amlling operation the
insert is oriented so that only one cutting corner
engages a work-piece, and only one of the cooperating
pairs of cutting edges of that cutting corner is
operative. Only half of the major cutting edge of each
cooperating pair is effective. The mnor cutting edge
of the operative cooperating pair of cutting edges
constitutes a w per edge, by being arranged paralle

to the surface of the work-piece, that is

per.nendi cul ar | n axis of rotation of a mlling
kB Iﬁrbmﬁﬁ ﬁﬁ]{g—% I(?Ng insert is nounted. Adrawback
of these known inserts is that the mnor cutting edge
of each crgPpfeabhithlibn Rfatds $ORSIGIBle3RIdd, MHISHBIE and
during the machining of the work-piece. Posiftioning
devemible cutiingt insert dot inetali custéng opelatibhs,dn tgeneral, and for 45°
cutterbod

shoulder fage-milling operations, in particular.

BACKGROUND OF THE INVENTION

Such cutting inserts are generally provided with curved corners.
US 6,196,771 discloses a cutting insert having first and second side faces.
Each side face includes a pair of minor cutting edges at each corner of the
insert. The two minor cutting edges are located on two opposing sides of a
corner bisector B, together forming an obtuse inner angle of about 170°, and
are mirror-imaged about the bisector B. Two major cutting edges intersect
respective ones of the minor cutting edges whereby each major cutting edge
and its associated minor cutting edge together form a cooperating pair of
cutting edges. There are two such cooperating pairs at each corner of each side

face, whereby the insert has at least sixteen cooperating pairs. During a



10

15

20

25

of a mlling cutter in which the cutting inserts are
mount ed, or axial bending of the mlling cutter (which

worego7oees under demandi ng machi ni ng condi t i ONBYT/IERP06/000662

result in either a wi per corner adjacent the main
cutting edge, or a w per colner distal the main

cutting edge of the cooperating pair cutting into the
wor k- pi ece face, and thereby marring the face of a
mgk}g%mwmmﬁhngn%ﬂ isedientsd 9 thatordy ong cuitingLoEney pngages
i ndexabl e cutti I ns for face mlli f [ nhe
BIvGRkePIse. sk oty GHE Offbe RoRFRiAE Sairm, ot apHung RaRof that
supstantial Ly i I.C =S u
Biimesfrmy i pREEEVGE TORLARARLEE e SR CufianRie B Bich
R¥o éljzll_.ring 'olgl?r SUIfrREESe. T1Me aflimsrenittinkdedgal of abesoperative
connect each other via a snoothly rounded corner.
Efb@;iaélaﬁngl saiefoftchetinpoedes cBnitétutds4 wipet cdgafbyebdiepgtmnged
0

he insert, and therefore the setting_angle gets .
pardle] tothesnofade @f dee wipnkphesenthah ﬂﬁpweﬁdlcﬂf%él%ﬁg’inr?éﬂs of

bl ock when the insert I t he b [

ERBAB AgPULBE (901an B RB FHOY G IR T Rt |

serves in nmachinjng the shoul.der aof K: pi

}Nﬁ| I I as iAquaWhafhP ﬂieﬁﬁgnP‘XBénWStlﬁ@%ﬁﬁ%@m%ggg%@&%%ﬁﬁ of
e last pass of .the m|ling.cut . '

SRR p Sl pER Pl dind e e

W%ﬂ('é@gcé. (?srittioniﬁg 'd%v&'ﬂgﬁ%tftﬁegclﬁﬁhg [veft rélatibe tdcutter body

subject matter 1 n-accordance wth The clai ns. SUMVARY

F 2 T ih DMERNT iR Hioh ercndieniasetts ale hoentpd ssrexdal bending of

invention there is provided a doubl esi ded reversible

ahd millttexatitee (whidt mgy ionswrundss dpmiasiling maelninggonditions)

3155,%?%3 hin sithes SAERRPTOHADMEPAUE MARLR AHBE LS O & Wiper
t - b .ends. b . .

(e it S BRI SRR G O ComRRdnd Haizyfiehd Byto the
gﬁgﬂ%ﬁle@g e 14 ﬁ#ggﬁgﬁ%ﬁ%% fale offiarﬁ%rkaﬁi‘éﬁ B6@B4nilled.

ces and a t axl s extendl ng

per pendi oyt &rd3p,04Y @idelosédvn iadiatile phatg inddrefardhed miling
insert has a Y-fold

of engine blocks of cast iron. The insert has two opposing, substantially

identical, generally square-shaped upper and lower surfaces which are
perpendicularly connected by four side surfaces. Two adjacent side surfaces
connect to each other via a smoothly rounded corner. The radius of the corner
R is 1/4 to 1/8 of a length X of the insert, and therefore the setting angle gets
close to zero degrees during machining of the engine block when the insert
gets close to the border line of the work piece. The corner of the cutting insert
serves in machining the shoulder of a work-piece, as well as in finishing the
face of the work-piece during the last pass of the milling cutter.

It is an object of the present invention to provide an improved
cutting insert. This object is attained with the subject matter in accordance

with the claims.
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rotational symmetry about the through-bore axis. The
peri pheral side surface conprises Y ngjor side

wamo7aeress and Y nminor side surfaces, each m noPCEII}e06/000662

surfaces interconnecting two adjacent mgjor side

surfaces. Each minor side s@&face is a section of a

single cylindrical surface having a given radius; the
ven radi us |s reater _than a m nor side surface

1053: NIEN surface fromthe

through bore axis. Preferably, each m nor side surface

has an asgaeiatgtte W thepiedant fvaxiisn terekdrodded a double-
parallel to the through-bore axis. Further preferably,

stdednresBrbibie eadoihdeteble ehttingginsed exoimprisieg identicak opjeosing
surface subtends a m nor central, angl e of Iess t han

1t Yd fseeonbrensk dhegsalsing, at m@nﬁhﬁ@ﬂ sidat punfacen ggending
herbomReny A SRR LitshPon o PR E*%fs%dail@%ﬁgﬁsa 5 to, the

gﬁrﬁ% gfl‘;c%) ?Ilglr ﬂgésg e’gﬁgg@@ngﬁgl?e@ é Qrﬁ‘? ac% ‘f)fjagl% extending

Hla%eds i HR LR sé%@nﬂ N £R64 hAA aofhréﬁglﬂ-%éﬁc hﬂf@ eEﬂ(tendmg
maj or side surface and a respective one of the first

Preepartiaidrientrdughehe rhadibn planr. Thgeuiting tnseetchasta Yrfold
i ntersection of an associated m nor side surface, and a
rettienal snmetryaboutibe thiosghdmde gsisoldeawaiphad §1deasﬁaface

i nterconnects twq adjacent or f des
SOMPTICE Of DQFeS1E% FRiaces Jélﬂngr plglpssgatlaggsr, ﬁg?h mlhor side

f d
PR R
%ﬂ&g iLnRLt& 9?3‘@&1{ e Byl QMsHER 8B h&¥in8 d0Giverd Ii*@dms the

raised corner 1s osed farther fromthe nedi an
1&61@ it angicheer ks adnooside surfhée Histdnverofdash nedor side
e through-hol e axis and the m nor side surface axis
dim‘rfame feothitbe tronglpbareatibsect i ng the minor side

surface. The bisector plane and the nedian pl ane
defi ne a Picficrabbxeachabimor sidkisutfachbasdmassoeipigd minor surface

axis extending parallel to the through-bore axis.

Further preferably, in an end view of the cutting insert, the minor
side surface subtends a minor central angle of less than 15°.

Yet further preferably, the minor central angle is less than 5°.

Generally, the peripheral side surface meets the first and second end
faces each at a continuous peripheral edge. Each peripheral edge comprises Y
major edges and Y minor edges. Each major edge is formed at an intersection
of an associated major side surface and a respective one of the first and second
end faces. Each minor edge is formed at an intersection of an associated minor
side surface and a respective one of the first and second end faces, and
interconnects two adjacent major edges.

If desired, each minor edge extends between a raised corner, formed

at a meeting of the minor edge with a preceding major edge, and a lowered
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surface has 180 rotational symetry. generally, two
adj acent major nedian lines forned at intersections of

wo b@7edd@n pl ane with each of two adj acent nmapCrH/II20@#000662

surfaces, respectively, neet at an apex |ocated on the
m nor axis of the m nor side surface interconnecting
the two adjacent mmjor side surfaces. Typically, the
medi an plane intersects each m nor side surface at a
Rbtier, foemiedrat lai meetit of theabinor edge witlpdeollawimsmmajerrisdge.

is a straight line. Further preferably, .the mn Xi
Fihserisedapomer ds BsPATE] éartﬁ?rg fromydhe maeding Rlspe Rghiédn the

gd%ac nt major nedian lines. |If desired, each najor

? greglﬁqna e conprises a nedian surface extending
transver if%%ﬁ}%‘f‘@é?ifréﬁ %@thg@&%{—haﬁddx?@aﬁd R thi¥orBRledtirface
an intersec tHe nedi a

Ion o plane wth the naj or

St @6fne hesisr phage bigestingrible seiaondiderjuefaceddlise biséctor
further desired, each major side surfaces conprises

folarst amcth thesmedian slapgp define amhinoe exisxatend ivich itdagmiper side
nmedi an surface towards the respective one of the first
shitfage ban 48 heotatenad SYPMEJist further desired, each

' id f [ fi .0r i .
ol et s EerRa S AR T e I DB fciitns

i . . heidf.i
R

flefsdotivBR), aeseend aspa»;lp@;r locatsd 66 eke fgihor eaihofitheamin@ side
I nternal "Support angle with the nedi an plane, the

furice amercoaneciing e tefo sljadent aiggonsidashriaeesacut e

internal relief angle with the nedi an plane, anpdth
i nt er nal Bwpeadly thetgedianplanpiafersests %@c%g%mféi etfﬂléfﬂce ata
the int ec{.nah. relief angle. Further preferably, the

| I ARFIRRINEf angle is | argest adjacent the

Preferably, each major median line is a straight line.

Further preferably, the minor axis bisects an internal major angle
defined by the two adjacent major median lines.

If desired, each major side surface comprises a median surface
extending transversely away from a major median line formed at an
intersection of the median plane with the major surface, towards the first and
second major edges.

If further desired, each major side surfaces comprises first and
second support surfaces extending from the median surface towards the |
respective one of the first and second end faces.

If yet further desired, each major side surfaces comprises first and
second primary relief surface extending transvérsely the major edge adjacent
the respective one of the first and second end faces towards the support
surface.

Preferably, the first and second support surfaces form each an acute

internal support angle with the median plane, the first and second relief surface
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| oner corner and snallest adjacent the raised corner
of the major edge. Generally, the m nor side surface

wo goopeeqendi cul ar to the nedian plane. |f desiPEHIL2006/0662

maj or side view of the cutting insert, a mgjor side
line parallel to the major Aedian |ine andpassing
through the |l owered corner is |longer than the major

L
SR P R RS Bt oner

present Fﬁi’tﬁgﬁe féx%@elﬁbgzvh tislemtdgl Feiet anileds Pargbstr adistent the

advant ages: ause the entire I ength of each m nor
es\ger 6Nt andismsllest wiljpeentatig eaispd sotieo nfithedmajcatedge. of
the cutting insert in the insert pocket may not }éead .
to reducé&nerrlly, fip péngrosidesueace sopepardichlar ip (¢ median
edge may be able to continue machi ning the work-pi ece
Plae. substantially without conpronising the
snoot hne of. the wor k- pij. . t: j :
of the  AhASHE Bt bauger SRR ORER (E ultfhg 15ert Pl side
' ' RMResihg iredue thelowietdduvinng is
it pafl1dl 5 flciafBE el gh qg% e oo
R6RERIGhan fRRYREF mddign iueti ng i nsert of the present
invention is capable of reducing the effects of )
posi t i ondf futtherr desioad, i 2 honer side vissy oLihp gYitme HeRThG 1BINOT
t he peripheral side surfa

e. BRI EF, DESCRI PTI THE
neparadlel fo tha moruwaéﬁgtla}?d?%%%&%&ﬁ%% g;et lowered
[ t.i d,t howh b i ed t
Rt Aol bl SO I T 0% S et O
acconpan VTH%QQ/rgééfl‘l‘f’i D tir%hl'f)lrm'ﬂ@i‘th%ifEllo&iﬂg%r@ferred advantages:

perspecti've 'vView o0 Ing cutter having a cutting

i nse rﬁeghﬁ%egﬁg%ﬁ’@@ fhoth P chOPnRAESEdPe éNEERItEPR wiper edge,

mounte
positional deviation of the cutting insert in the insert pocket may not lead to

reduced cutting performances, so that the wiper edge may be able to continue
machining the work-piece face, substantially without compromising the

smoothness of the work-piece face and to the quality of the finished product;

peripheral surfaces of cutting inserts are often ground to reduce
positioning deviation and to achieve a high quality finished product; however,
the cutting insert of the present invention is capable of reducing the effects of
positional deviation without necessitating grinding of the peripheral side

surface.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention and to show how
the same may be carried out in practice, reference will now be made to the

accompanying drawings, in which:
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Fig. 2 is a perspective view of the cutting insert
shown in Fig. 1; Fig. 3 is a top view of the cutting

WO p@ene428bown in Fig. 2; Fig. 4 is a major si deCwII2on6af00662

the cutting insert shown in Fig. 2; Fig. 5is a mnor
side view of the cutting in$ert shown in Fig. 2; Fig.
6 is a section view of the cutting insert, taken al ong
the line XI - Xl in Fig. 2; Fig. 7 is a section view .
of t Hég.clistd pRySPent@etview A @nméﬁ@g] guiterchgviipg a gufting 1Rpegrt In
in Fig. 2; Fig. 8 is a section view,of .the cutting
RReEdance ‘é(!@gﬁﬁ%\l'%‘??ﬁnf w&e?ﬁl%n%“ilreﬂhﬁﬁl?a in Fig. 2;
Fig. 9 is a perspective view of an insert pocket of
t he WigJ2 iscp perspestivetiaew dfrth&cytting: insgrg shawn i Fig.flg ont
view of the of the mlling cutter showmn in Fig. 1;
Fi g. Fl%. 3 f:s @tcfﬂl Piely of 8W caftiddias@t shéwon i IFig g cutter

n Fig 1

shown Fig. 12 is a radial side view of the

per pliigrkin AR SOE ks Shihe i inspref88Rn Big. 22

13 is _a detail view show ng a wiper edge of the

cut t iFig. § iseminemside ¥iew af gledm’f%% ﬂnﬁﬁﬁsﬁ%wﬁhmi Figt Pe

i nsert pocket of the cutter tool shown in Fig. 11;

Fi 9. Fi8. 6 & @scttibaiviewiofheduttihginsentptaken gbongfthe hiae XT - X1
cutting insert shown in Fig. 13, nounted in a devi ated
pondiig.i23n. DETAI LEDDESCRI PTI ON OFA PREFERRED EMBODI MENT
Attention is first drawn to Fig. 1. A cutting insert

20 i 'Figp Gofd angetivh t iekhef I@lﬁ@%ﬁﬁln%' YRR, italter 31dRC theetine
to a cutter body 22 of a rotary mlling cutter 24 by a

CXHrmXIlI}irﬁEirgEW, 26. The cutting insert 20 is of a
doubl e- si ded, indexable and reversible type, and is

genergbl ¥ A0griRtohOviBs bPHR cRfifig #rt, taken along the line
XIII - XTII in Fig. 2;

Fig. 9 is a perspective view of an insert pocket of the milling cutter

shown in Fig. 1;
Fig. 10 is a front view of the of the milling cutter shown in Fig. 1;
Fig. 11 is a front view of the of the milling cutter shown in Fig. 1;

Fig. 12 is a radial side view of the of the milling cutter shown in Fig. 1,

taken perpendicularly to the radial plane P in Fig. 10;

Fig. 13 is a detail view showing a wiper edge of the cutting insert
mounted in a correct position in the insert pocket of the cutter tool shown in
Fig. 11;

Fig. 14 is a detail view of the wiper edge of the cutting insert shown in

Fig. 13, mounted in a deviated position.
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45 shoulder-mlling a work-piece (not shown).
Attention is now drawn to Figs. 2 to 5. The cutting

WO p®e004280 has i dentical and opposing first anPCEHEQ006000662

end faces 28, 30. In an end view of the cutting insert
20, best shown in Fig. 4, edch of the identical first
and second end faces 28, 30 is of a general formof a

squar e havi ng cur corners. [ '

Atk DERGR B TRoN I AR EE RO ERCER B Es T
second end faces 28, 30. The cutting insert is of a
negat i ve AR ofREIftNABIRICFINe. Pedutiheidert0da accordance

surface 32 is generally perpendicular to both end
forigie the2Sres@f. invartiretsi seoareal toen dutter atye2 321 hastdrgumilling
i dentical major side surfaces 34 of a generall )
wattet 24 bygrdampirigscsena 2, Hredcwttng insesnd( st an‘ﬁ%thle-&ded,

side surfaces 36, also of, a general parallel ogranpatic

dndgrableandireverabledype ang s goacHyly; #Bf%&ﬂr@& ﬁ%@' and
lLacent. maj.Qr_side surfac 4 gi ven maj or side

2& fsgggldggnhﬁglgl%Wolrlg-tpé?qeo(ﬁigf a%%%@ét ry about given

major axis | associated therewith and eﬁtendj ng

general | _\,Atpmti@?ria m@u{c dramn m@ﬁét%t%@g hThecpiting pgert 20 has
i ' ' 3 18 ' | . .

Sormae] 9 BBORTBS DT ACrOILATE 130t P a R AT ERvisw ofihe

%rﬂlgtllﬁéfsr%lpﬂgn@‘é %%Str sq’{olvxyn &eﬁfé‘? Qg Egéﬂ G 1f191‘f‘t'i@dtl B QU second

nor axes are co-planar and

iéhglefaégsc ?8,‘3‘30 &of 13RhErat €98 of @ qRaftehavifig drvétbesrers. A
nmedi A Qi

an plane M ven major axis | defines an axis

phefal @fdedurRict 13 2exgéndsrbetivaar thexopposing fifsearmlisaciond end
i'nsért 20 is provided with a clanping through-bore 38
efaten @Bn30beTheenittingdnsgrtis of auegatte typs and dhergfgre the

second end_ faces 28, 30.The cl anpi.ng.through-bore 3
 perinhspal sl v 4ce 321 is BRACTe N DERERGIHHATde PR S8 Eeepa s, 30.

KRR B a7 Ry R G B Bhods 34 o
h ' C h . i

R RS e o i i so

SYIBORI ¥ BR&l pabfllelogrammatic shape. Each minor side surface 36

interconnects two adjacent major side surfaces 34.

A given major side surface 34 has 180° rotational symmetry about
given major axis I associated therewith and extending generally
perpendicularly therethrough. Similarly, a given minor side surfaces 36 has
180° rotational symmetry about given minor axis J associated therewith and
passing generally perpendicularly therethrough. The major and minor axes LJ
are co-planar and intersect at an insert center C to define an insert median
plane M. A given major axis I defines an axis angle a of 45° with a given

minor axes J.

The cutting insert 20 is provided with a clamping through-bore 38

extending between, and opening out to, the first and second end faces 28, 30.
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t hrough-bore axis T. The first and second end faces
28, 30 have each four raised corners 40 and four

wo cweedocor ners 42. The rai sed corners 40 of PREDIL2006/000662

the first and second end faces 28, 30 lie in a first
and second end planes Ep, ES® respectively. The nedian
plane Mis parallel to, and |lies m dway between, the

Eﬁé{e?éa%%%ﬁ {ronish et N1 B RS o e b8 Rk Aing sy 26.

e SR ro b S TR, R B0 R 0 Fonding
ARERG flg R& 18 @Qﬁla@@dﬁl\/ﬂ thP&fzhthe itsert center C, so that the

es ective hown I1n Fig. 4, a mgjor side

| ﬁﬂé@én&edohd@ﬂdtﬁbds% BB each Bavto SuntaionaBdymameiry about the
extending fromthe | ower ed corner 42 parallel to the
rthyarghrolicaaxid Tne Li is | onger than the major nedi an
line Li. As best shown in Fig. 5, a minor side lines S

| yi ng on Theefirst and seiod ead fics@8a30 haxe %uﬂlifngrtaimqmers
| onered corners 42 parallel to the mnor npedian |in

40 andfquedowneed comeerritA ol hawaisechcoinges 40 of geghiof th Bt and
Dol s 2! BPELESHY el AT AT B B

f fi
s ”éfﬂ%ql%ép AR pr fg@eﬂ% REEN MG Btwpen, the
a3 ehakE ﬁo }glﬁﬁeé‘EQ O STHE W&feafc%n%&s ALRE didRer to the

bet ween t ent naj or side surfaces 34. In a

p@é&iaﬁlﬁlaﬁew’ﬂ%ﬂﬂtﬂe@&sed bemnefy4®r angle mis a right
angl e. Abi sector plane B passes through the

t hr ough- bBhemajorsind naindr sille surfaqee 34) 3 arcieadh ingersectdd by the
extend| ng per pendi cul ar | y to the nedi.an plane Mto,
pingdian plaee Mo nnan@péa i maReT median lispgbr, duy teapestivaly. As

ecti.o of aS| Ily‘rlcal surface ex endf 934
sk shaVhAR il el etV bl e S ital
s %@gniagg%mo%e@%@m paRP e X 5B ian line Ly

man associ a
is longer than the major median line Ly. As best shown in Fig. 5, a minor side

lines Sy lying on the minor side surface and extending from the lowered
corners 42 parallel to the minor median line Ly is shorter than the minor
median line Lj.

As is best shown in Fig. 3, imaginary extensions of the major
median lines Ly’, Ly’ of two adjacent major side surfaces 34 meet at an apex A
to define an internal corner angle p. The apex A lies on the minor axis J
associated with the minor side surface 36 extending between the adjacent
major side surfaces 34. In a particular embodiment, the corner angle p is a
right angle. A bisector plane B passes through the through-bore axis T and the
respective minor axis J extending perpendicularly to the median plane M to

bisect the corner angle p.
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m nor surface axis N lying in the associ ated bi sector
pl ane B parallel to the through-bore axis T. The m nor

W@ kae/oe2nd ace 36 i ntersects the associ at ed nm NPCT/HX066/090662

at a mnor surface distance D fromthe insert center

C. Cenerally, the mnor surPace radius Ris two to

twel ve tines greater than the m nor surface distance

D. In the particular enbodinment, the mnor surface

radi us REach appoosidessusfaces G@ristd peatiafy ebaasinglgpylindeical
m nor surface distanceD. The m por side_surfaces .do .
satface pxiendmg: Hareyorsady 4a eéy?ﬁ%ﬁa rRsi%ff ur ﬁa@% mingy, side

e 34 5, MG S LRI i By
SERP T i R b gpP PR il 1 o

itlﬂroﬁgﬁ-%%kf Lhe TPeridPhgid!side hefase Bb agersdés te &sociated minor
peri pheral edge 44. The peripheral edges 44 have each

fhei&r T aFd Alinergagactalistance Dafrenh th tiserheedel @ c éhenenal]y the
side surface 34, and four mnor edges 48 associ ated
whihbr suréacedjadisR isitworto swelvedimesagieater thamihie minor surface

i, T R SO
cor ner. i i : .

cPparimatele B sin SRR R AR i Ao SHLAR S RRLUBP e minor
%?&ehgﬂfaciég Qo' TR Q.ﬂlan ofth 19th & 84RS cﬁ}ﬁ%dﬁ@al RB¥face. The minor

It
constitute maj or m nor cutti ng edges,

ISRPaETAee3d sulRadpanticatd afinenbadidrangldaspleferablyapDless
cutting edges and four mnor cutting edges associ ated

whish 1 8acln ofort-binding etanapld, the nuner eenittal angle v Bappsokimately
for a total of eight major and eight mnor cutting
efgds. The first and second end faces 28, 30 have each

G P SR iR ) A e BB B
T i e
W 5 Al paeld s sl gt a4
tfofr ¥iflor edges 48 associated with the adjacent minor side surface. In the
particular embodiment, a given major edge 46 extends between given lowered
corner 42 and given raised corner 40, and a given minor edge extends between
given raised corner 40 and given lowered corner 42. Each of the major and
minor edges 46, 48 may constitute major and minor cutting edges, respectively.
The particular embodiment has four major cutting edges and four minor cutting
edges associated with each of the first and second end faces 28, 30, for a total
of eight major and eight minor cutting edges.
The first and second end faces 28, 30 have each a peripheral rake
surface 50 extending in an inward direction of the cutting insert from the

respective peripheral edge 44 towards an end abutment surface 52. The end

abutment surfaces 52 may be generally flat, and substantially parallel to each
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abut ment surfaces 52 has a general formof a square
havi ng bevel ed corners, which is rotated relatively to

wo b@7nepect i ve end face 28, 30. The peri pher abCT/HRE06/000662

surfaces 50 conprise each four major rake surfaces 54
associ atedwi th the maj or edbeés 46 and four ninor rake
surfaces 56 associated with the m nor edges 48. The

maj or and m nor, rak f 54,. 56 8|
ohesmnA Ak Biometias pine N 1n (RpRLTEVAbiRe QuPRaEsTh the end

djrections.tr erse to e _associ at '

abHSEer gt 57 s @ pengial RvERGH e Raf i Yoy gompers.
i : . , : .

SV B G sElo TS 5 e PonckB Clpd B 18,5403 ¥Rk EAPheral

?%t@&ﬁmceg 8¢ cbﬁ;pﬁgg & il nft§oiohiké herfaces B# atdoceatedvith the

edge 46, while the mnor rake width Wdecreases froma

HEagbrreligds #@and fker wiidbihraAd) scfacts Shessadisted wish the naigor

to a mniml mnor rake w dth adjacent the |owered .

edgeed8 4 Thefmajoe andapiser irake snkases Sdg 86 Jgve pagippAad grinor

k .
%%kg iﬁéﬁlps?ré%g Wt FREPPESLE: SOl i SHBE ARy Dearyits fo the
. .58 . .
3i9eied 396 SERIRT AT 464 FRhselfef dn8 HHHBE Rl wiam
é&g? ué;%sgg ?rolﬁl?a mifﬁi’r?al%ﬁ% Br P& %ﬁgﬁgﬁ] L& BRSI®wered corner 42

e
roma m ni mal” step adj acent the

|18 WEhEHntR Wi br ke bl deh adjucemIthsiafedwroht4(of theeadpective
the raised corner 40. In the particul ar enbodi nent,

trhgjoricdico®d6, stldife thei wivor mkeewuith We deajeasessfram a maximal
sur f aces 34 conprise each first and second prjnmary )
relricefralewidth edjasent the raigpdeemer 40 éna grinimal Tinog rakg,yidth

zond end f 2 , [ .
rrdssenuit ossangh 2 yf‘?@q fepeafefuat ega®ag,” "
o or mech AIpeTAaRe SRS BentorEd hef el depitfal rake

SHASE e BF Sptastotirnanel i, s edonn 5
SaxtbdeFoadhe B4d abutment surface 52 transversely to the median plane M
to a step height Hs. The step height Hg increases gradually from a minimal
step height adjacent the lowered corner 42 to a maximal step height adjacent
the raised corner 40. In the particular embodiment, the minimal step height is
Zero.
The major side surfaces 34 comprise each first and second primary
relief surfaces 62, 64 adjacent each of the first and second end surfaces 28, 30,
respectively. Each of the first and second primary relief surfaces 62, 64
extends from the adjacent major edge 46 towards the major median line Ly.
First and second side abutment surfaces 66, 68 extend along each major side
surface 34 away from the first and second primary relief surfaces 62, 64,

respectively, towards a substantially planar side median surface 70 extending

therebetween generally perpendicularly to the median plane M.
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respectively, towards a substantially planar side
nmedi an surface 70 extendi ng therebetween generally

weespeaddcul arly to the medi an pl ane M Attent i PCI/IIR0060080662

drawmn to Figs. 6 and 7. In each major cross section of
the cutting insert, taken ihla plane generally

perpendi cular to a given major side surface 34, the
first and second primary relief surfaces 62, 64 nmay be
st r ai ght Attentiphey navy dvaws davitigsy6 amdy éd. InTeashnyjair cross

k f i
oy eoirednal i Ay SRl ioa iven
lines .EF, Es t nt. to the fj . [
e e AT 45E g B PO R O may
TRV _ : :

R e
3RGhGidht "ShES nesss @tcaélyayyed I Biralagdgetdirl pradnary relief
edge. The variation of the relief angle f may be in

aaes TjaFetahgemnty thesfirsedndeteond pomaryiveli¢h surfacen 2, 64,

second side abutnent surfaces 66, 68 formeach. an, .
afﬁsneeﬁséldeatatbg respactivngrioredgr 4 Torm eaeliamacyle inferigy relief
The, si de ahut nent angl be..general | y constant

AWl Orih Py BPaian BUATA Y ot TeHET angle authgd B pafiptynt or may
equal . to, .or _greater t . ' .
ST e LB SO o gl G P00 Byl BodBo n
SAUBkdahOe 189S d&iRAWMmAtoRNIR S dindCaitbnd fvedd ebetment
corner 42, and decreases along the major edge 46

tAMRACES 66168 fairh &dch ahneitel Bide mbaitimbnibangly s withstht anedian
define a hel ically twisting primary relief surface 62,
6lancAMi <Tlixesidestoomentaiigly.c B1ayi be gerdrally senstenbaleong the
section of the_cutting ins? t 20, taken in a

qunier sideysupiaep A damd is general %egﬁl@’éﬂ, %%64@%%%%%?6%&@ angle
e e
A e e

géod%%%d RRvRlis IRt Alde@ofneraMdnash havdy s iodeflneselidlically

n accordance with the present invention nounted
eREbtihg peitndrpyelitf packet 67,204 Asiiddesashave i Fég. §,rinntach

minor cross section of the cutting insert 20, taken in a plane generally
perpendicular to a given minor side surface 36, the minor side surface 36 is
perpendicular to the median plane M.

Attention is now drawn to Figs. 9 to 12. The milling cutter 24 is
rotatable about an axis of rotation X defining a front-to-rear direction and a
direction of rotation Z, and has four cutting inserts 20 in accordance with the
present invention mounted each in an insert pocket 72 provided at a cutter front
end 74 of the cutter body 22. It should be noted that directional terms
appearing throughout the specification and claims, e.g. “front”, "rear", etc.,
(and derivatives thereof) are for illustrative purposes only, and are not intended

to limit the scope of the appended claims. The insert pocket 72 comprises
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end 74 of the cutter body 22. It should be noted that
directional terns appearing throughout the

wa@p@ciob42eat i on and clains, e.g. "front", "rearPCT/Et2006/000662

(and derivatives thereof) are for illustrative

pur poses only, and are not lAtended to linit the scope
of the appended clains. The insert pocket 72

conpri sesadj acent inner a

@éﬁfcrggnyertandm%drﬂgéﬂa 2% g%ﬁixﬁggvgﬁéﬁ‘ﬁ’ﬁé%m‘é‘?ase 80.
e ke YA o M HGE lpeafioR S8 pf ucfmer
9] i ) .

LIRS Rl oS ohmis B g i

ReRket, RAaS] Bledsed REEuh 88 thd iAnar Whll 760 Ttepotkettast 80 is
recelving the clanping screw 26 in order to secure the

Gib¥ided withsethirealzdibore BO fonseeitinmthk etanT@ng \siew 261 order
cutting insert 20 is secured in the insert pocket 72,
doseaire thecdtiing tinsenti2@ éx thednseréippeled 228, 30, e.g.,

: gﬁg%in[ ?_taflrfﬁ%?ﬂé?q%gvég irseit 2D seruRelEen thR nsErins et 17n opt of
0 i i

Ol s s 2 S T B BB R T oo
%é{?ﬁ%%{ﬁéﬂag@gg {rﬁ&w ﬁgkvgg%ly%) theitediRnPEE kbthBBR Y of the

eYive e ting surface 52 abutting

tﬁlﬁliﬁ? chifitr, RAS BoRRitufdsfahWperaificaindab©92 eTle s8€oraf eddhiace
operative end face 92 constitutes an operative major

30 tomgitedge saPpothig endafdee¢not stiavor), endés povtione wath the
operative end face 92 constitutes an opg{)at i ve m_nor

S&f]t)mjge @ggabngm%ﬁg&fgeaﬁ%@wiw therpockigbbasei §fl Adjast outer
utting e . i .
alzﬂéj%r?%fe{%ipg the Gposlise <ogr e O SRFTBHERAT OPEGERELgor
a cen oRey at ks

358 M 0, SPGB0 g 85, Y MPBBERILE iy 2
; u(?l'{stiltﬁg%‘%ﬂ gﬁetﬁﬂ% agRsr 8dttin8 ©dgd 102 hidoriatsd Gattauoperitive

ace an outer rear major side surface (not

Sﬂﬁj’&)c@ﬁ’ﬁ%iéﬂgé oBheThY €€t Jide abighdnacarfade §6cbfl ar atned rear
adjacent the operative major cutting edge 98 abuts the
otrafur sidecsirface (sotrshaven) Spcatkd aticentshe pppratineend face 92 and

opposite the operative major cutting edge 98, abuts the front and rear location

surfaces 84, 86. The first side abutment surface 66 of an outer rear major side
surface (not shown) adjacent the operativé end face 92 and located adjacent the
operative major cutting edge 98 abuts the outer location surface 82 of the insert
pocket 72.

The cutting insert 20 and the milling cutter 24 shown in the figures
may be used to face-mill a work-piece (not shown), machining a 45° shoulder
on the work-piece face, and therefore the cutting insert 20 is located in the
insert pocket 72 so that, when the milling cutter 24 is rotated about the axis of
rotation X, the operative major cutting edge 98 describes a frustoconical

envelope having a generator line G forming a generator angle n of generally
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The cutting insert 20 and the mlling cutter 24 shown
in the figures nmaybe used to face-m ||l a work-piece

W@ pv/osf206in) , machi ni ng a 45 shoul der on t he WeCRIRIEGND0662

face, and therefore the cutting insert 20 is | ocated

in the insert pocket 72 so that, when the mlling

cutter 24 is rotated about the axis of rotation X, the

operative major cutting edge 98 describes a .

#sestiticiheiaxid ofsotetionpX. aeidey taprende ahigh-qualily work-piece

formng a generator angle h of general|y45 with t.he .

dxgesrebtiviedy e Srpix machinipganarks Oﬁlbieﬁmléggsa th @H@faﬁé{P fpigor

wor k- pi ece e relatively fr.ee Q hi ni_ng:

st e o pfiSus  Faks HER 4 D6 BTRA 0 RS HirBLR foce

functions P iciftef24. Th

(0 DS 5ty P58 RS, SABAGAPKES thomIBG R clRerd. The

[@!e%ﬁx%rinaﬁoia Eutting eﬁgé b§ HSrrEdY p¥itivmajbh exiapeikatanyle v, with
jor cutting edge 88 fornms apositive major axial rake

anglii] plane Phpasingdhadughl araise® cpass #A tharbofmglhrwughitiseakis

corner 40 thereof and through the axis of rotation X

aff rotagioni X loff thye willingrcupter %gb@swh@vm nkigilg) 12). The

cutting insert 20.sho i}g t he féeg%lr es maX Be.i(id_eged th
in ;he .@mutb?gk@erb ﬁ%\w 1n ¢S HIRPERS JRE BF dOgRGCE 1 the
'. 0 H . 3 . . .

b HoeRor 72 gt s JBRE-BAE AP JC Mo B Stey B 99, Rach
S B R R S gt A gl o g

AR, | TRe efinkdtsert R0tm&) 8dditioasily bbecwasahsh thad the first
face 30 nay beconme the operative end face 92,

néreMviade 28 rheybecas theanapoftivesmdfapo (nasdhewn) endithesecond
can be indexed to the position of the operative maH'or_
centd faog 38dyey beonw:theraperativecanshiage 92 rprovigiag foppdditional
m nQor edges, 46,, 48 constitute

( "fyll effective" .
chiesh FyIAarsiess 46, which;¢pn ‘éﬁw%l}feéeéi? é‘?ﬁe PB%elﬁé‘é\éﬁ the opfative
| d m d ' bl &4.af .
R o oSl ALY B I FE KR odecs 4, 8
\(I:M&Er{?ititﬂ%eé RRAT ffaive™ REuAE 84X, 1.8 SBleten?ie bRteAE 6PEAANGLthe

e present invention is preferably nmanufact ured
biyaftr dRdofess etigetis bapabie ofpenformiingynmoHiningbperatigns m a

J

given position of the cutting insert 20.

The cutting insert 20 in accordance with the present invention is
preferably manufactured by form-pressing or injection molding and sintering
of metallurgical, ceramic or cermet powders. The peripheral side surface 32 of
the cutting insert 20 may be ground to increase positioning accuracy thereof in
the insert pocket 72, which may be desirable in milling a smooth, high-quality
face of the work-piece. However, in accordance with the present invention, it
may not be necessary to grind the peripheral side surfaces 32 while maintaining
desired smoothness and quality of the milled face of the work-piece.

Attention is directed to Figs. 13 and 14, showing the cutting insert

in accordance with the present invention machining the work-piece face 108



of metallurgical, ceramc or cernet powders. The

peri pheral side surface 32 of the cutting insert 20
woreap7/0es206 ound to i ncrease positioni ng accur acRCT/Hen&daf0662

in the insert pocket 72, which nay be desirable in

mlling a smooth, high-quall4y face of the work-piece.

However, in accordance with the present invention, it

may not be necessary to grind. the periphera [

Y | _si )
sliecheang szuvRd dheaiting Gwisyinreoresd pBneiepH R d Sy ina
uality of .the mlled face of fhe .workspi . .
briatd pivitien rigedtain Begiect B3IRR R o e vyoprgdee
t i NSert: | 3 {4 . .
b irtle SRR P ASARIARTEE WirkchiE e FRCORANL ¢ g wiping
' | fits bn 110 @xfeAtiChetivesh thefisect
?%igﬁqgﬁl)be%ttﬁg%innrﬁ gisgge?gtﬂe%rﬁp%si ti )én ( Fri%g[?e 14). In tS (-r:]ceor
oliiletB tanfaBé hbsutidted operhiye ndjer vuipap eelggd8lddowtveheven
cutting insert machines the work-piece face 108 at. a
fwhest moiuptedgin thyi devied| pesiicn (Big. 44).i thetwigiepedge 1006 still
portion 110 extendi ng between the bisectar elanel?lanq d
opachirasdhe Mosk-Topreface 108, pheat at A seron WaRige region K, locate

However, .even when nted.in & he deyi g |
oPrigsecehd Wb B TLa5En s R G HiEhER AP R 08y from
- i kt at a second w ping region
ﬁﬁ%égé%gggg%ﬁgFgéggﬁéﬁggggf portion 112 extending from
t he bi sec Y g [ ' :
cut ting. g B, pleSHRinl £ BEs BRER RSP oertain
Qﬁg%&@ﬁgaﬁmvaﬂ@, R/ shehlddhé uf@akeRdohap eatibed hiaératiyns and
shoul d be undérstood that various alterations and
macdificatiohocsuld belmadeewithoiet depattng framphe spimig of seopetdfghe

spirit or scope of the invention as hereinafter
dhuéntian, GLremafter claimedibl e- si ded reversi bl e and

i ndexabl e cutting insert conprising identical opposing
first and second end faces, a peripheral side surface
ext endi ng therebetween and a cl anpi ng t hrough-bore

ext endi ng between, and opening out to, the first and
second end faces, the cutting insert having a nedian
pl ane M ext endi ng between the first and second end
faces, a throughbore

~D=LD
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axis T extendi ng perpendicularly through the nedi an
pl ane, and anY-fold rotational symmetry about the

wo boooghzedor e axi s; the peripheral side surfackBCT/IL2006/000662

conpri si ngYmaj or side surfaces andYm nor side

surfaces, each m nor side sdbfaces interconnecting two

adj acent mmj or side surfaces; wherein each m nor side

surface is a section of a single cylindrical surface

HabARMSa gi ven radius R the given radius is greater

than a mnor side surface distance D of each m nor

si.de sur fRdeublewidédrevetyibléghdindexabld suttidg iddeet comprising

cutting insert of claim1, wherein each mnor side

sdefiticad dmpesing fsstosnditsedond eod fages,az epeaipheral side surface
e through-pbore axis

di Il el . 3., Th
%E%%ég fhebeharwern anda F{AmpipE SHORERBoTe AR ERANE hefy g, and
t tti ' t, t i i .

e i P B2 e b S P st RS RBbRhe o
' lﬁg(gi%%l ga{r]negida%dﬁrﬁ]in%%ﬁ?é&l thB $irfb Qs ERd {:RRE] LthtSugh-

I'e e cutting Insert of claim1, wherein

thiste BRIS TPEGEAdIng ipdepsiidi ity theetgh tHeenédiss planethnslendifold
end faces each at a continuous peripheral edge, each
petatimal symestyy abowp thesthsoughvbprsraxasiges andYnmi nor

edges, each major edge being forned at an intersection
of a”thé?éﬁﬁhéﬂaﬁéid@@hﬁbc@é S4hE ¥oRaRgide siFfaReehnd Weminor
one of the first and second end faces; each m nor edge
beitle guifssespehchtmimor sidt enrfems imtarcohnestingswocididcedt majooside
side surface and a respective one of the first and
ssutavds;enbertiites, and interconnects two adj acent maj or
edges. 6. The cutting insert of claimb5, wherein each
ni noreastigeinex sideguribet isserection af 8 singtaeindrichbyurEage having
a neeting of the mnor _edge with a precedi

etigwenaadiug R, Sieeivandedinefs gr%ffﬁﬂ@n@tmal%g% sa”l‘_é‘fa%? disfapee
B seSh 8Bl e BBy Al e hla BB able 1 sed
2. The cutting insert of claim 1, wherein each minor side surface has
an associated minor surface axis N extending parallel to the through-bore axis.
3. The cutting insert of claim 1, wherein in an end view of the cutting

insert, the minor side surface subtends a minor central angle of less than 15°.

4. The cutting insert of claim 3, wherein the minor central angle is less
than 5°.
5. The cutting insert of claim 1, wherein the peripheral side surface

meets the first and second end faces each at a continuous peripheral edge, each
peripheral edge comprises Y major edges and Y minor edges, each major edge
being formed at an intersection of an associated major side surface and a
respective one of the first and second end faces;

eacﬁ minor edge being formed at an intersection of an associated minor
side surface and a respective one of the first and second end faces, and

interconnects two adjacent major edges.
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the nedian plane Mthan the |owered corner. 7. The
cutting insert of claim1, wherein the through-hole

w@z2003/0e4206 t he m nor side surface axis define aP®QI/H20064000662

pl ane B bi secting the mnor side surface, the bisector
pl ane and the nedi an plane #efine a mnor axis J about
whi ch the m nor side surface has 180 rotational
lal[)n’retry. 8. The cuttin {'nsert of claim7, V\,heéei n

adj addstcutang insesph Alaimny sWherei gach minor edge extends

intersections of th di I Wit h. of .
S6f s e Sernth Toed R Paging of o iRk 48, with
apex 4 o0c¢ t i i f i i .
SRR Pl sy BRIt Bk B et e i
?%ﬂgé 38T a f&l?%ﬁ% lﬁﬂ‘tdrie@%e,i e ehise@bofleriigipovdiefaiber from

.medi an plane in ersects each m nor side surface at
gherimpdiampldhaM kharethe 10weikdecarnet i ng i nsert of claim
8, wherein each ngjor nedian line is a _strai gh line.

{

iy TE e diletqutdng msertof efain laiwherain thadrergh-hale axisand the
axi s bisects, an i.nternal jor angl e f i ned th .
e e B Bkl s R i i s
i nsegrt of .¢laim wh ' ' ' .
e M

ik i | ° B&rhikgysecti on of
tdﬁe rrglaggﬂﬁ%ﬁ %ﬁg b%rf?%é {kﬁsefgrlrjaqu’%t%g? face, Et&!c;)hvvar ds the
fg.r st andriseantidg iljcer ofeclais 7, kdereih ewouididcegt magmrmedian
of claim 12, wherein each mgjor side surfaces

domgsrfosmsd fat irgersaationeebiy magisormlars withceasheodt tradigeent

fromthe nedian surface towards the respectiye one of.
t1Raj oF St SUEiges deRatiEsly, meelad an ppex !ﬁ?élﬁ’@cm ﬁ\fﬁdnm% 3%‘15 of

STy L RS8R g e
eyt endi norfd é'tﬂﬁ}ig rh?%gb/ ?f HeMRI7OWIRAAR tREhRUMH plah€ intersects

respecti vé one o irst and second end faces
t QAR o RRIeSHPRIQE fat & WhindF thedian line.

10. The cutting insert of claim 8, wherein each major median line is a
straight line.
11. The cutting insert of claim 10, wherein the minor axis bisects an

internal major angle defined by the two adjacent major median lines.

12. The cutting insert of claim 1, wherein each major side surface
comprises a median surface extending transversely away from a major median
line formed at an intersection of the median plane with the major surface,
towards the first and second major edges.

13. The cutting insert of claim 12, wherein each major side surfaces
comprises first and second support surfaces extending from the median surface
towards the respective one of the first and second end faces.

14. The cutting insert of claim 13, wherein each major side surfaces

comprises first and second primary relief surface extending transversely the
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15. The cutting insert of claim14, wherein the first
and second support surfaces formeach an acute

w0 niogoabe support angle with the nedi an pl ane, P€TBE.2006/000662

first and second relief surf7ace form each an acute
internal relief angle withkhe median plane, and the
i nternal support angle is equal to, or greater than,

the internal relief angle. 16, j ' f

SRUTES, o Gers fionabrioe A of oy SHLHDF RaR] tnd faces
agent 0 orner and snal | est adj acent the

%’ﬁ%@%ﬁ‘&%@g’hﬁw{aﬁg' mej or edge. 17. The Jcutti ng

{gsert ofhgLaitimginseth6f Qhit L havheein theifist sidrsbeced support

perpendi cular to the median plane. 18. The cuttin

suy$sdck fofmehelh om Scutatintesial sippart meglorwich the median @?aneh the

cutting insert, a major side line parallel ta the .

finjtandsectinadrelicheurdans fornspelyan AFUEEHC rqlishangle with the

corner js longer than .the j or ,nedi an,Line.

Bandia o thoriniagh SBPORHELY Jf S1ak Loy oy B8, the

vi.ew of .t tting insert, a mnor side |line parallel

frge gr?]rfegéép% 2di an 'ine and passing through t Ee

hgner ed §RENSGEASIRBRI a8 Whére therinteedilaslitf megle is

largest adjacent the lower corner and smallest adjacent the raised corner of the

major edge.

17. The cutting insert of claim 1, wherein the minor side surface is

perpendicular to the median plane.

18. The cutting insert of claim 8, wherein in a major side view of the

cutting insert, a major side line parallel to the major median line and passing

through the lowered corner is longer than the major median line.

19. The cutting insert of claim 9, wherein in a minor side view of the

cutting insert, a minor side line parallel to the minor median line and passing

through the lowered corner is shorter than the minor median line.



