; } ~e3e6\ h6Y\ X*6Th; 11 WO 02/ 058873 PCT/ | L02/ 00065 CUTTI NG I NSERT  This
invention relates to a supporting arrangenent for replaceable cutting @
inserts fwo asRsd7s cutting tools for netal machining in mpdimgedEsd ! |1 ng
and turning operations. 5 BACKGROUND OF THE | NVENTI ON A maj or problemin
the design of cutting tools in which a replaceable cutting insert is
retained in an insert pocket, is the acelvacy with which the location of an
operative cutting edge of the cutting insert can be determ ned. For cutting
inserts that are generally square, rectangular or dianond shaped, the

i nsert pocket has an overall correspondi ng shape and conpri ses a base
support wall and two adj acent side support walls that extend generally

-per pendi cul ar fromthe base support wall. Since insert pockets are nmachi ned
in the tool holders the surface flatness of the support walls of the insert
pocket are sufficiently accurate. On the other hand, cutting inserts are
‘not al ways produced with the sagﬁgﬂﬁgggggﬁﬂyggcuracy as the insert pockets.
This is particularly true for ¢ inserts for netal cutting
that are made by pressing and sintering carbide powders. During the
sintering process the cutting inserts shrink in a manner that is not

absolutely determnable. In other words the cuttj h becone
distorted to a certain 10 15 A~ WD 021058873 mmm”maﬂm@ 00065 degree
and the surfaces of the sintered cutting insert w g |y not have the
required flatness. Since three adjacent surfaces, tWo’'¥f de surfaces and a
bottom surface, of the cutting insert, abut the side support walls and the
base support wall of the insert pocket, the accurate |ocation of the
cutting insert in the insert pocket 5 and consequ k t he
operative cutting edge, wll be dependent on the nw‘mmlﬂmmﬁmmm tness of the
surfaces of the cuttigﬂ;i nsert. One approach used to sQly«ng the probl em of
t he accur at FIEEIEOF RRE EBNVENTHAN| ocati on of the operative cutting edge is
to grind the insert.surfaces. Another approach used is to sign, the insert
pocket i th thr e SHEHOMVeRBPM ERRY tnel BUBBoUpESTmetmaRL T TR or
points on o : t f 4 oS t : 3 oi nt
n The. ot her g inlts O uEhTE g 30, B RRRA mAHinie 0 InfPife SPRGL bnd

appr eci at edniirighgeations) | ed in the art that the use of the term "support
poi nt" does not inply a geonetrical point having no di nension, but rather a
physi cal S point which will have a small area, the size of which is to be

desion the BACREEOURBOFIHEINVERTION: °2rc or ovl ded on the i nsert

surfaces, Instead O{Aa@l'a!‘/cir toﬁl‘éﬂpﬂ{&me"@ési ch&tﬂlﬁgit{}&?rih mgﬁﬁ}l}egﬂit}&fble

approach is particu tractive becalse It nore cost effective than
the other apptiggdhsest is@otaied ifa8 idRdpooket, dOBR dedtrace With whighithelioeatia® of
the insert surfaces and on the other hand it requires |ess machinin

oper ati ons wh@n qpevaliyei euftingredge obthe guttirgtinserthcamppé detegmirted. tFom cittamgr oach
two net hods. have general | een used. In one nethod, fla nd copl anar
Suppor t 18ur INSeHS 1t vt Bendrally Savise, Tektamgner s BAmiond shiaped oA nseR PEERGE her

rounded projgc taho&%ﬁ%{ %?ﬁgfﬂéggggre%ﬂagg a‘?f&a@{ggrgéégtié lb%lge? support wafl h%rl(gaLREde ghas

a di sadvantage 1nt sur ITe a ree

of surface hiijatagsside supporrwhlds \Wit! extend Renératly| papéndiculal fiohe thodasé i ve

cutting edge. The latter has a disadvantage in %lhat t he rounded projections
form what Bappast avalled Sincei imset gposkets zas¢ maghénesyins theTtoatholders sthe rsatfaceie

|atter can qnly be_.produced wi th it die tool sets..It, is an object of
the. or ecant Tampsnof Bie upporoyrlsofie insirhBoski are Suiticienly acqpise/ OB8EY S - 3
. PCT/ 11024 00Qfnr hand, cutting inserts are not always produced with the same degree of

accuracy as the insert pockets. This is particularly true for cemented carbide inserts
for metal cutting that are made by pressing and sintering carbide powders. During
the sintering process the cutting inserts shrink in a manner that is not absolutely

determinable. In other words the cutting inserts become distorted to a certain



support arrangenent, with a viewto the elimnation of the above-nentioned
di sadvant ages, so that when the cutting insert is nounted in a cutting
tool, it wddyosggrstatically retained by a well defined thrgampesossSupport
arrangenment and have an accurately |ocated operative cutting edge. 5
SUMVARY OF THE | NVENTI ON I n accordance with the present invention there is
provi ded a repl aceable cutting insert fe2- use in a cutting tool conprising:
a top surface, a bottomsurface and a plurality of side surfaces extending
10 between the bottom and top surfaces, each side surface intersecting with
the top sur{gsRe ahdaht Wrfad@eofithd fAktedcRbnkiiRerd vilMpenBral9Nivh iHave She @
cutting edge;"a plurality of corner side surfTaces, each sidé surface

-ext endi ng bedquired flathéssst Sinoe niee Aidfkeestusurfaves,atvwb sids esuofades andharbatiote
surface; a recess in at |east side surface, the recess being | ocated bel ow

the top edgsurfaceanfi theacutting anserty abut{he) side syRpors pyadlsiang the baseappertaral! an

: d t het . fl,rst d m id f dj h
obess. ot PLI PReH FPRken sy Accfiis FRaR0 R P bR IR bCBEp LAY | om
the 1175 Shie GHBERYY Rl b She OPBRTive! GRIREHGE WilR abpehfigil of ET LI On

of the second mnor side surtface extending fromthe secon e edge to the

second corndég&b@fﬂaufe‘sgoethe\sbﬁhedsmftﬂliecmﬁngmn,a portion of 20 the first
m nor side surface and the at |east a portion of the second m nor side

surface are flat annsapprosghaned to sohdngitks problam ef the acsueate deteommation of
the first mnar side sugpface extends.outwardly fromthe fir cor.ner, side
Sur face t o PR foeatort PbeRsEAiye FUNE cdbe i1 riad s Hvert Suftaces cABatheh
i id i f t
The b eoong SPRoaSs uSePREorESIR BleknddrORbKIP IR CARE SRIAR pathCorb " ASE | ©

pr esent 19 nvenppartwallngvé bipporepsinsemonst of thertwsi aifacet §ide stpacivallawsd a
portion bordering on the upper edge of the recess. Further 1 n accordance

with a pref enesupporbpeintemtheosthetenemnfdbe o adjagentiside, suppeortiwallst Itwill becond
m nor side surfaces, sl qpe o rdly fromthe botfom 02/ 058873 -4
surface towdPprecied @b%?ﬁg@\gﬁ ipdhy 0t 49t dbd Bee ﬁt&?ﬁ%ﬁ/\?ﬁuﬂ@w%ﬁﬁéj&e% th a
referred e i f r ... t] e fir . nor

g i de surf an@Pgllrngﬁ{] ée#tof%egﬁ? (_:a[f Heo Eﬁaf(l:%\,ér g’r@cgﬂv%nfstoga bf;l)l'F é@??gﬁl@gn%ggﬂ%ﬂrﬁt of

the present yHiMewill Bave hRfhall 4rb4, tthé8izé BF WHicH'RIo RWetdrhfifedby fiRGRBuracy
Further, in accordance with a preferred enbodi nent of the present

i nventi ¢f, twéguirdch of the four side surfaces is provided with a recess. In

accordance with a specific¢ application qof the present inventiop, the side
surfaces of the pl uPYaatiawﬁ@f 2BDERACH, ph 3% 40 ABiEN {BiR tnses S0 1bat the FUBPOR,

the first and. Je S e ' .S
provided i n?§5@§§§£§@? l%%[ %I?#ﬁ%?‘%trelétssg%ag:&ha%%ﬁedogf 8§q§lejtsgp ﬁ%& t%V 5"2]15 (ﬁat\l}an an
insert pockeghserd phckedle Thist apitohdS & bartituRR§OhEABEPe Webduseig iPR&RNEost
i nvention retained therein, wherein
effective than the other approaches. On the one hand, it does not require grinding
20  of the insert surfaces and on the other hand it requires less machining operations
when producing the insert pocket. In applying the third approach two methods
have generally been used. In one method, flat and coplanar support surfaces are
used, see for example US 5,441,370, and in the other rounded projections are used,
see for example US 6,126,366. The former has a disadvantage in that the support
25 surfaces still require a high degree of surface flatness in order to well define the
location of the operative cutting edge. The latter has a disadvantage in that the
rounded projections form, what is referred to in the art as, undercuts. This means

that the latter can only be produced with split die tool sets.

It is an object of the present invention to provide a cutting insert with a



the insert pocket conprises a base wall, and adjacent rear and side walls
15 extendi ng generally upwardly fromthe base wall, the rear and side walls
bei ng pr oWigdpsssh rear and side contact edges, respectiWiymofoReof the
rear or side contact edge abutting the cutting insert at first and second
abutments points located on the first and second side edges, respectively,
of the recess in the at |east one side slirface of the cutting insert. 20 In
accordance with a preferred enbodi nent of the present invention, the
cutting insert has four side surfaces. Further, in accordance with a
preferred egpditBRingdmdMe vaIE2Ciew 1Y SRk SHimirlafiBn €6C B TabbiEnicatibnad de
surfaces is provrded th a recess and the rear contact edge abuts the

‘cut ting i nsdisadvantdges,sdo thadwher theccutting imsert s mounted ih acattarg tool, ‘it W] bée
first and second side edge res ectively, of one side surface and t he side
cont act edgeatawlr/sretamectgy i wellideBiaed threc-pointisuppers armepgempsli 3nd hadeated on

‘the first side ace surface. It will be appreciated,
that in acc?)‘fc&féagglgqﬁﬂtﬁg%‘?@hﬁ %‘Ré? ggeerrbodr ment the cutting insert is
retained in the insert pocket by a three-point WO 02/ 058873 -5 support

arrangement. PCT/1L02/ 00065 In accordance with a specific application of
t he present SUMMARYOR THFEINVENTIONes of the plurality of side surfaces

are identical. In accordance with a preferred_ enbodi rent of the present
i nvention, the 5 frkrsaccardangemmhmprﬁﬁensmentsm thetels nravided areplaceable i on
bordering on h%ﬁ%?‘efbr e Oflgé%i cess.. Further in accordance with a
preferred e $HE At fool GOWRIISWE: the first and second ninor

Sur surfaces Sé QQII?I’ ggédx?héeﬂbé r S A(}%SECOH ([:ti’ %?%l&@\gﬁffgcegr@(témn e

surface. 10 If de support surfaces a
ground. BRI betweeS Ot BN &Xd s@w&éﬁ NeahFside auif@éd Bitergesiigsivithdthegop he

invention wll now be describe by way of exanple only, with reference to
t he acconpaswifacg atiaatop ndae atdemwhctlolﬁofﬁvlgpchponsiltatepemﬁmgctdge view of a

first enbodi nent i) la (gitr n ser in cordancte vvrthqs* present
i nvention; Fig.2pur4 1y ofj@Engyis P&eéi"jﬁ‘ﬂﬁj’“? Ackextengingbgtween afigst 3 j 5
a Cross-sec #.r?‘gﬁlf‘g ﬁ% qtfi Se%gﬁarjglq’ﬁrgagiﬁrﬁ&ovm in Figs. 1 and 2 taken

al ong the | IS a perspective view of a

second enbodi megireddss @n ﬁtlléaktnﬂdé Sodade, itie AResy H@iﬂ%@oéﬂtécﬁbélhﬁf theaspredge
invention; Fig. 5 is a perspective vi ew of a third enbodi nent of a cutti ng

insert 1% aamdhavdnga first and seeomd epmosing sideedgesrandngippér edgetherebeiveacni ve
i e formof 25 recess i

ber Spect | v vi cHRN serombping gidectiperadanert fiEh g et il °
CEET TRt e S A R
cutting i nsgirfade) aRE aP1ed3& Boiohlbfithe seéondafindr @i&rﬁdrfh@e extending from the
second side edge to the second corner side surface, wherein the at least a portion of
20 the first minor side surface and the at least a portion of the second minor side
surface are flat and non-coplanar, and wherein the at least a portion of the first
minor side surface extends outwardly from the first corner side surface to the first
side edge and the at least a portion of the second minor side surface slope
outwardly from the second corner side surface to the second side edge.
25 In accordance with a preferred embodiment of the present invention, the
first and second minor side surfaces each have a portion bordering on the upper
edge of the recess.
Further in accordance with a preferred embodiment of the present

invention, the first and second minor side surfaces slope outwardly from the bottom



-

WO 02/ 058873 -6 PCT/1L02/00065 Fig. 9 is a partial cross-sectional view of
the insert pocket with the cutting insert retained therein as shown in Fig.

7 taken alvo@osgesline I X-1X;, Fig. 10 is slotting cutter iprivbEbooes €
seated cutting inserts in accordance with the present invention; and 5

Fig. 11 is face-mlling cutter in which are seated cutting inserts in

accordance with the present invention. BETAI LED DESCRI PTI ON OF THE
| NVENTI ON Referring now to the drawings, there is shown in Figs. 1 to 3 a
10 repl aceabl e i ndexabl e cutting insert 20 according to a first enbodi nent

of the pres§iffadenty®iid e tor f\afadl ting insert 20 has a generally square
shape with a top surface 22, a bottom surface 24 and four substantially

identical side surfBurtser2ih escardatiosgwitht aepreferted eobodiménicef 2ize presendt t om

A

surface 24. . Each sige surface 26 intersects the top surface 22 at a top
edge 28. Thivgpdawthe first apd seponddningnside sutfaces ags idenfical. support of the

cutting insert 20 i I . Q0 A | of
the cutting edge. Tﬁ'e&gﬁ i(‘)&raib"wtalrllﬂejqdf ;(B)rre W%Q%%P ? ﬁg‘hgggéege\?‘ﬂ'ﬁ%%@&ﬁgge

descri begl apglting iNdett ha3Tbir §i6e ARFREed that at |east a section of the top
edge 28 constitutes a cutting edge. The cutting insert 20 has four corner

si de surfaces 30 wi Firtleaxshin sicderdancd awith 26 preferredii embduitmente of tthe presemér
side surfaces 3Q. 20 Since the four side surfaces_ 26 are substantially
equal , the iveptenthe gach ofcthe fopr sidg sustaces eproyided pathreregessoed wit h respect

A R e
particul ar -'gggug%é‘s A3 eE@F‘%&??ESﬁ%T‘%@e@e idenBeAvi ded with a recess 32.

The recess is loca e top edge 28, that is, it 25 does not

intersetd the top eHyksizéd, tHhfrst andsecond minogsupport durfacenaregirdynd. ocat ed in
the side surface 26 with respect to the corner side surfaces 30. The recess
32 has a boundary edhe isnalseeprovisiedsin rgeerdance) ayitthdhe Hresand BPPHIhGE si de

curface 26 PuriBedbPEaring o iscFOpoaet it e BN RERaR atonatn i dhe o6
The remai nd5fegﬁf‘tei%‘°@“ﬁ?‘g§%5§§§ﬂ%@ei“ wyl\g[qul 058873 _'J_ PCT/1L02/ 00065

bet ween t he sur and the bottom surface 24 is divided into two

pl anar, or fl attheninert pocket sompeisessa Hase Byal andasdjacentfreat and sideewalls as
flat as possi bly obtainable taking into account manufacturing tol erances.

Ther ef ot®, Extegding génerdlly upwardly iframithe base wall, the rearcandnside wadlstbaing ar e
manuf actured b essing and 5,sinterjng onl then it is.to be expegted
That  then REibd Sl Fes g s1g8 GPiach Bedt edinebeliafing Pf e S8 B Sidk on
were to be | A aferd ' @*% e 40
is divided ?é@g@gﬁﬁ %%&P%ﬁﬁ%% g@% gdc?jegtcéﬂnpgstthgﬂjr:gflg%@égr acésg?g?lﬁgnd a
| ower porti ¢ocafel ontthedirsgand @mdridesidemage@%gpmivé@, tof thbeedxst tinrthewt f ace
24. The upper and | ower portions are separated by an imaginary 10 |ine

r epr esent ed léagt ongesida shefdce dhtheaBitinghimsembper and | ower portions 42, 44 of a
given mpor side surface 40 lie.in the sane, pl.ane si.nce the given m nor
Side sutface 40 i s I aGcordance WithA PidrFrGABOAGINER OF thecRiEsRRt HIFaripByhe
respective r:.si nd neet at a centrally |located ~ joint
46,51 t uat eSO BLR R frohL AE furtihed

surtace 38 and the recess 32. Each | ower
portion 44 extends Puith&! dhyadcoriinde hbith & pecfeired @mbodiment OF therpresent30 to
a respective side edge 34 of the recess 32. As shown in Fig. 2 .the

cross- sect i amvestionnthereach @f tige faurtsidecsurfacenis prowidednwith airecass and dhe tears t he
si de edges 34 on e'thq%r side of t.he recgss a e%Oi ntg P. In F.ig. 3. a,line L,
whi ch coi ncicaB@CcLFAEs adyEs ne qutting ngarg a rstgrgfs ond abutments pYpGIQFAtEH ANt wo
poi nts b e i.nor..side. f 4Q: fare.:
Caut val ahe ShE M Gt SEndc A0 Bk reShetinRl. |l Side Mg 0 i

orrespondi Pl ortion sl opes
outwardly f cefitadhedfeSaiitatiRdcfang Sisetl stea Hifd ARamAt point ecasd G HiRes fissted

.side edge 34, neking an acute angle a with the line L. The val ue of the

angl e a depsid¢sdga of ap adjasenyrsidefsurfagecutti ng i nsert 20. In a non-bi ndi ng
exanple a = 0.6. As_w || be described in greater detail below w th regpect
to the retaining of It h\@ﬂlcul@etiwrmt@ai Beti 1 cacoPrianFe P8k dhis prefesed
cutting tool .t i pts . P.. 1 t 400§ t.h t.1g
iR Ao fAERRERET rALEAR! R Ohbbr SRINECDy W bl bl

insert 20 an



In accordance with the enbodi nent descri bed above, each m nor side surface
40 has a portion, nanely the upper portion 42, bordering on the upper edge
. of the wearmsss3® Furthernore, as can be seen in Fig. 2, pdraLieeEs Si de
surfaces 40 WO 02/ 058873 -g PCT/1L02/ 00065 sl ope outwardly fromthe
bottom surface 24 toward the top surface 22. Also, the two m nor side
surfaces 40 of each side surface 26 are-3-dentical. Attention is now drawn
to Fig. 4, showing a cutting insert 20 in accordance with a second

enbodi ment of the present invention. In accordance 5 with this enbodi nent,
each | ower g%bﬁ%raﬁgemamdi vided into two sub-portions, an upper
sub-portion and a |l ower sub-portion 50. The two sub-portions 48, 50
‘meeting at a sub- pdntacserdasiceitwipa speeifiampplicgiion obithe presentrinvetiong e e
with the second enbodi.nent, have.the same propertiies as those of the upper
portion 42 Yf€ Y a@@ﬁ%@é‘%ﬁfﬁlgew gees are \gBliediner portions 42 extend

‘outwardly from10 r i j :
centrally | ocated jlgllsa%F 8@@?@%%3%&8%”%? V\egfgé]ctcﬁﬁgﬁtr gﬁhg;ﬁ g%%ﬁffg(\:’gﬁ%@’ ghed t he
recess 32. fiRke aHBRREoRd BniR6Y il Rarfdces ¢d&h61€@@raj?6ﬁﬁm%éx’deﬁﬂ§ oReie ipper
enbodi nent, have the sane properties as those of the | ower portions 44 of

the first eedgedifitbeiteceShat is, each upper sub-portion 48 extends outwardly

froma respective corner side syrface 30 to respective side 15 edge 34 of
the recess 32. Therkuriies, i aceprdsnsss Withepi Bieterrseh € régnertthpfga@% PeENtpper

sub-portion : I . (T egtion havi f shown
T E g, 3. Biveon, te FET AR sy S8 sATaRS Sope bR oLl PR 26
are flat ang,-pRR16WRIEMBop hitffecordance with the second enbodi ment, the
abutment points P wll be on the side edges 34 adjacent the upper

sub- porto ons 48. | nifdesiredyshe first afdscd0Ond inmisadr suppoc swefates drogroumder
sub-portions 50 can have any desired geonetry and are not required to be
flat, or flat and non-coplanar. Attention is now drawn to Fig. 5, show ng

the cuttinggl ] r 1 id d enbodi nrent of the present
i nvention. Pﬁi?c‘éﬁmm @ﬁm%&mﬁgthe cutting insert 20 has
upper and | ower su L ; Walek ; ! hose
of the second errbogllE %Pb@a@m@gg}méﬁggﬂkgméeﬁ&@g28%6%{)?&1:% 12&(!53)1)'?? %
insert in acfexamapleonly, With refertidertd therberdmpant/ingadrawingslin efhichir f ace 52,

adj acent_the top edge 28 and that extends to the upper sub portions 48 and
to the Upper edBig. 36 s @hperspestivhaviewaely adlest eatbagimartt ol a cufting dnsent e
enbodi ment s _of &he cutting insert 20 described above, the WO 021058873
PCT/ | LO21008g8grdgnce W‘gb@@&r%sf“%wt"%tﬂ@l’to the bottomsurface 24. In Fig. 6,

there is shown ﬂiggrh%gq%&%&%%f% W‘@P‘g i}?@igsled as an alternative form

of recess in the esent | nventi on. sed T'edess 54 does not extent to
the bottom surf e K. a etReseMionahdiew 6F Btk EREAS Insedt SHowrDéh FiRd 1 ind2 any
one of the three enbodi ments of the 5 cutting insert 20 described above.
Attention i takenwlahgshe line IEIYsin Figt2y 11. A cutting tool 56, such as a
slotting cutter_b58, or a face.ml] 60_has inser ockets, 62 in which,

cutti ngg(? nsert sFif 4 1§ aPsEpaetivcevigH af ?rﬁé%‘i‘g§€‘>ﬂ°ﬁlm¢}t¥rﬂfi BKUEING INERThihed,

Each insert g%?@ﬁﬁ%g?%%%ﬁg\%m&g wal | 64, and adjacent rear and side

wal | s 66, 68X y upwardly fromthe base wall 64. The
rear and side WFE#.SS ®a ?&s@cﬁv@rﬁéﬂwd&da%frﬂ SrRBodiATeAt %ffhep@tﬂﬁgaiﬁéer?%ges
70, 72, respectively. Wth the cutting insert 20 retained in the iInsert
pocket 62 (aaordangs.with thegréent imventdan; cont act edge 70 abuts the cutting
insert 20 at first and second abutnents points Pl, P2 |ocated on the side
edges 34' of thFigdrissa pempeefive Miewsph@ aiiting deserowithgraakiemativee foranet 15
wwal | 66 ?nd t he side contact edge 72 abuts the cutting insert 20 at a third
abut ment? pof¥€S$3 | ocated on one side edge 34" of the recess 32" of the

side surface 26§26 @GeRksdelfive V& ¥ inS€rt pocket of a cutting tool with a cutting

insert in accordance with the present invention retained therein;

Fig. 8 is a perspective view of an insert pocket ot a cutting tool for retaining a

cutting insert in accordance with the present invention;




No reference has been nmade herein to the nethod used for securing the
cutting insert 20 in the insert pocket 62, since this is not a feature of
the 20 pr@ganjosggayention. In the drawi ngs, a through bore p&4aLsyslogyn in
the cutting insert 20 and a threaded bore 76 is shown in the base wall 64
of the insert pocket 62. It will be appreciated by those skilled in the art
that these bores are fore receiving a sefew for securing the cutting insert
20 in the insert pocket 62. It will further be appreciated that other
securing arrangenents can be used such as 25 clanps, |evers and pins.

Al though the prEpemtisi 9panial @fosaasctisiil vikes @Tithedndept focket Waihnthéeditesy of
particularity, it should be understood that various alterations and

‘nodi fi cat i oinsertaetained tireteinvstshown io &t taken aloogthebnsIXIXt or scope of the
invention as hereinafter c¢lained, For _ exanpl it. wi.ll be appreciated that

€ . [ e
wher eas ref er enFig- #ds plottmengter in whichoare seated cuttipg frserts i acesydansevith

‘cenent ed capbi de insert the present invention is equally applicable to
ceramc | ns@ptfg.eseﬂpl%cpﬁmﬁ’tﬂnﬁher be appreciated that the present invention

is not restrict 49 ; i i ' L s S
Shown i 17t he 11 0k a8 I ekt AL A G e A S L acE DR
insert by haithrthe prosemdasention he side 5 surfaces with flat and non-copl anar
surface portions on either side of the recess, can equally well be applied
to rectangular, triangular and generally pol ygonal shaped inserts. WO

021 058873 - : |l e cutting insert for
use in a cuhbl%ﬂ%DEWﬁémEmﬁaﬁpbottom surface and a
plurality of side s diyng vy . 1 0p r es,
each side surface iﬁ%i;e?lﬁshg t%q\[}\j Pﬁ' 9@1&%}%“@%@:&1?%@%@&1 ﬁgq:tl % 1e ge§a

| east aj@ectdpditeablevinderatsle utting irterta2@ WckordihL 49Q fisst REmbadimeit of ther ner
side surfaces, each side surface extending between a first corner side

sur f ace andpeesemtcinventomr. ndhe siutkings inserd 20, has a @eperally squarel shape vdtlea tople
surface, the recess being |ocated bel ow the top edge and having a first and

secong oppo§‘ilr|§§)ces7-7dea fb@ﬁ@%l ag&csr%erp@rfmada@st@&i@%{i@aém}e@ﬁﬁ SP_Fﬁa%S %dh
Frret m nor chaneRem@E fueTon Hifebe 1 ind RET sufthes 72° Bafh S5 Shilgeq 26 o °
corner sidejg sE&E?r}eO%?ﬁ]u?facE 99?133 agt_ ggzﬂgé 98. OThé E&s@%ﬂ@%ﬂmﬂ“ﬁrcoﬁb%gd

surface extendi ng e Seco | dge to the second corner s

sur f ace]s whevig the stigp@t of ¢rsduttingdinisert Q0 iffa chitting®ol kfid hotwiththé paticalar f ace
and the at | east a portion of the second m nor side surface are flat and

non- copl anashapgnef thecewiting tadgeat Thesafare athgdormoef die eutting iadge wilhoet be de
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relief surface 38 adjacent the top edge 28. The remainder of the side edge 26,
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10%r& () - 948X Bubwardly &BHMHe(Bottofn S EAce324 Mviatite Qé}p s PIcLOPATE A9, the
1 10%& () - M *S#L10%ME () - (' 1 10% &' ()- & 10%r& () - 4567DHbC 3"
10%&' () - s108&0 fminoridide aftfactd 40 9F tdcksidd Jurface 26 are identical.
@10%m8 () - 6210%m& () - HhwDdEbC' 3" sf 10%& 9 - MLO%& ()-° 109%& ()-° _
109& () -3"s109%& () - Attestor s now drawn to Fig. 4, showing a cutting insert 20 in
accordance with a second embodiment of the present invention. In accordance
5  with this embodiment, each lower portion 44 is divided into two sub-portions, an
upper sub-portion 48 and a lower sub-portion S0. The two sub-portions 48, S0
meeting at a sub-portion joint 52. The upper portions 42, in accordance with the
second embodiment, have the same properties as those of the upper portion 42 of
the first embodiment. That is, the upper portions 42 extend outwardly from
10  respective corner side surfaces 30 and meet at a centrally located joint 46, situated
between the relief surface 38 and the recess 32. The upper sub-portions 48, in
accordance with the second embodiment, have the same properties as those of the
lower portions 44 of the first embodiment. That is, each upper sub-portion 48
extends outwardly from a respective corner side surface 30 to a respective side
15 edge 34 of the recess 32. Therefore, if a cross-section where taken through the
upper sub-portions 48, the result would be a cross section having the form shown in
Fig. 3. Clearly, the two upper sub-portions 48 of each side surface 26 are flat and
non-coplanar, In accordance with the second embodiment, the abutment points P
will be on the side edges 34 adjacent the upper sub-portions 48. In contrast to the
20 first embodiment, the lower sub-portions 50 can have any desired geometry and are
not required to be flat, or flat and non-coplanar.
Attention is now drawn to Fig. 5, showing the cutting insert 20 in
accordance with a third embodiment of the present invention. In accordance with
this embodiment, the cutting insert 20 has upper and lower sub-portions 48, 50
25 having the same properties as those of the second embodiment. However, each
side surface 26 of the cutting insert in accordance with the third embodiment has a
relief surface 52, adjacent the top edge 28 and that extends to the upper sub-
portions 48 and to the upper edge 36, that can have any desired geometry.

In the three embodiments of the cutting insert 20 described above, the
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invention. The closed recess 54 does not extent to the bottom surface 24, Clearly,
the closed recess 54 can be used with any one of the three embodiments of the
cutting insert 20 described above.

Attention is now drawn to Figs. 7 to 11. A cutting tool 56, such as a
slotting cutter 58, or a face mill 60 has insert pockets 62 in which cutting inserts
20 in accordance with the present invention are retained. Each insert pocket 62
comprises a base wall 64, and adjacent rear and side walls 66, 68 extending
generally upwardly from the base wall 64. The rear and side walls 66, 68 are
provided with rear and side contact edges 70, 72, respectively. With the cutting
insert 20 retained in the insert pocket 62 (see Figs. 8 and 9) the rear contact edge
70 abuts the cutting insert 20 at first and second abutments points P1, P2 located
on the side edges 34' of the recess 32' of the side surface 26' adjacent the rear
wall 66 and the side contact edge 72 abuts the cutting insert 20 at a third
abutment point P3 located on one side edge 34" of the recess 32" of the side
surface 26" adjacent the side wall 68.

No reference has been made herein to the method used for securing
the cutting insert 20 in the insert pocket 62, since this is not a feature of the
present invention. In the drawings, a through bore 74 is shown in the cutting
insert 20 and a threaded bore 76 is shown in the base wall 64 of the insert pocket
62. It will be appreciated by those skilled in the art that these bores are fore
receiving a screw for securing the cutting insert 20 in the insert pocket 62. It will
further be appreciated that other securing arrangements can be used such as
clamps, levers and pins.

Although the present invention has been described to a certain degree of
particularity, it should be understood that various alterations and modifications can
be made without departing from the spirit or scope of the invention as hereinafter

claimed. For example, it will be appreciated that whereas reference has been made
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cuttmg inserts having a generally square shape as shown in the figures. The

support arrangement provided to the cutting insert by having a recess in the side
5  surfaces with flat and non-coplanar surface portions on either side of the recess, can

equally well be applied to rectangular, triangular and generally polygonal shaped

inserts.
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" 1098 () - 93100&:t0N Surfags, (3 botpmesyriace dnd a plurality of side surfaces extending
| between the bottom and top surfaces, each side surface intersecting with the top
5 surface at a top edge at least a section of which constitutes a cutting edge;

a plurality of corner side surfaces, each side surface extending between a first
corner side surface and a second corner side surface;
a recess in at least one side surface, the recess being located below the top
edge and having a first and second opposing side edges and an upper edge
10  therebetween;
first and second minor side surfaces adjacent the recess, at least a portion of
the first minor side surface extending from the first side edge to the first comer side
surface, and at least a portion of the second minor side surface extending from the
second side edge to the second corner side surface, wherein the at least a portion of
15 the first minor side surface and the at least a portion of the second minor side
surface are flat and non-coplanar, and wherein the at least a portion of the first
minor side surface extends outwardly from the first corner side surface to the first
side edge and the at least a portion of the second minor side surface slope
outwardly from the second corner side surface to the second side edge.
20 2. The cutting insert according to Claim 1, wherein the first and second
minor side surfaces each have a portion bordering on the upper edge of the recess.
3. The cutting insert according to Claim 1, wherein the first and second
minor side surfaces slope outwardly from the bottom surface toward the top
surface.
25 4. The cutting insert according to Claim 1, wherein the first and second
minor side surfaces are identical.
5. The cutting insert according to Claim 1, wherein the cutting insert has
four side surfaces.
6. The cutting insert according to Claim 5, wherein the each of the four

30 side surfaces is provided with a recess.
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the insert pocket comprises a base wall, and adjacent rear and side walls

extending generally upwardly from the base wall, the rear and side walls being
provided with rear and side contact edges, respectively, one of the rear or side

10 contact edge abutting the cutting insert at first and second abutments points
located on the first and second side edges, respectively, of the recess in the at
least one side surface of the cutting insert.

10. The cutting tool according to Claim 9, wherein the cutting insert has
four side surfaces.

15 11 The cutting tool according to Claim 10, wherein the each of the four
side surfaces is provided with a recess and the rear contact edge abuts the cutting
insert at first and second abutments points located on the first and second side
edges, respectively, of one side surface and the side contact edge abuts the cutting
insert at a third abutment point located on the first side edge of an adjacent side

20 surface.

12. The cutting tool according to Claim 9, wherein the side surfaces of the
plurality of side surfaces are identical.

13. The cutting tool according to Claim 9, wherein the first and second
minor side surfaces each have a portion bordering on the upper edge of the recess.

25 14, The cutting tool according to Claim 9, wherein the first and second
minor side surfaces slope outwardly from the bottom surface toward the top
surface.

15. The cutting tool according to Claim 9, wherein the first and second
minor support surfaces are ground.
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