WO 03/074218 PCT/1L03/00099 -1 TANGENTI AL CUTTI NG | NSERT AND | NSERT HOLDER
FI ELD OF THE | NVENTI ON The present invention relates to a tangenti al

i ndexabl ewouBwr42gs i nsert for use in metal cutting proces®e3/iiLos/@eeral and
for radial and axial turning of a stepped square shoulder in particular. 5
BACKGROUND OF THE | NVENTI ON Tangential cutting inserts, also known as
on-edge, or lay down, cutting inserts,-lare oriented in an insert holder in
such a manner that during a cutting operation on a workpiece the cutting
forces are directed along a major 10 (thicker) dinmension of the cutting
insert. An advantage of such an arrangenent being that the cutting insert
can withstand greater cutting forces than when oriented in such a manner
that the cutting forces are directed along a mnor (thinner) dinension of
the cutting insert. Another advantage of such an arrangenent is that with
the m nor di nension directed perpendicular to the 15 cutting forces it is

possi bl e to mano w e to the
wor kpi ece. For tﬁfmgiﬁ% ppe square S]%Rcl er %ﬁ@%ﬁ\;ﬂm plrJgggé a cutting

tool assenbly requires a cutting insert with an acute operative insert
cutting corner, a tool back clearance angle along its inoperative cutting
edge and an WO 03/074218 PCT/1L03/ 00099 -2 obtuse entering angle along its
operative cutting edge. Such an entering angle enables an outwardly
directed feed out novenent to square out a shoulder, in  particular, an
outwardly directed radial feed out novenent in the case of external axial
turning operations and an outwardly directed axial feed out novenent in 5
the case of radial turning operations.

FIELD OF THE INVENTION
The present invention relates to a tangential indexable cutting insert
for use in metal cutting processes in general and for radial and axial turning of a

stepped square shoulder in particular.

BACKGROUND OF THE INVENTION
Tangential cutting inserts, also known as on-edge, or lay down,
cutting inserts, are oriented in arr insert holder in such a manner that during a
cutting operation on a Workbiece the cutting forces are directed along a major
10 (thicker) dimension of the cutting insert. An advantage of such an arrangement
being that the cutting insert can withstand greater cutting forces than when
oriented in such a manner that the cutting forces are directed along a minor
(thinner) dimension of the cutting insert. Another advantage of such an
arrangement is that with the minor dimension directed perpendicular to the
15 cutting forces it is possible to manoeuvre the cutting insert between obstacles
close to the Workpicce.
For turning a stepped square shoulder on a workpiece, a cutting
tool assembly requires a cutting insert with an acute operative insert cutting

comner, a tool back clearance angle along its inoperative cuiting edge and an



In view of these restrictions, cutting inserts for turning stepped square
shoul ders are usually either rhonboidal or triangular;, thereby having
respect i WeDy3/0t4208 or t hree indexabl e insert cutting cornePSTD#3/00099
single-sided cutting. inserts. Such cutting inserts are, for exanple, as
illustrated and described in US 10 4,632,608, each insert cutting corner
being forined as a protruding nose portiZon at the junction between
centrally depressed insert sides. The cutting inserts are preferably
doubl e sided so as to be respectively formed with four or six indexable
insert cut bbiie CIRES an¥let dloag isevpdrative cutiigy adgd. hSuohiraneenteofing wngiang
corners, a fully 15 1 ndexabl e non-tangential cutting insert is scri bed
in US.6, 074ndbies aiheutwuirdiyndiredted deed ovprovearert dars@iaghs odhei SomdeEoltave
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limted.s | gyd agde oftAGiATRIthIR opteRltnOf cut is linited to less than the
| ength of a side of an imaginary square, in which the insert is inscribed,

in a top view of theIhneiemt of Rheseheesimicions, teutidng dnseatst forgiuning stepped ng
insert. Figs. 1 and 2, show a cutting tool 20 with a tangentially seated
25 cutti ng sqnewr shouddersr atsoupual élth%dh?@épgiaﬂ%r H?arﬁ’@ugage?[g ﬁeg}‘ist}avé]il%o
known as | ongit.udi nal and, face,turnin p ' — i | Q86Rs 22
is orient eaeﬁqchvgfrye%ygpr égd?ﬁarbz%a’%;?‘% C&%@& ‘(11; g{;ﬁxg{s %ﬁ&ﬁgg}% gF&tdur ni n

oper ations; e§hdrY Bli¥ing i el R DedAgsie! a2 AlfiastcdnendaecRibed dn WIS t i ng
corner 24, lggﬁﬁ?s?ﬁ hrg‘%lﬁ)(lflﬁglhﬁ%rﬁs-cop’er at?ve. cﬁtti ng corner 26 during axial
t ur ni ng1Eper,632,608, @it iAsEeonidg tooahdri bregng forma0 B3 PRAALEN LTI PABIO0GO99
-3 operative cutting corner 28 during radial turning Qperatjons. Mjor and

m nor  cut ttheguadges bedyeqp cextrali deprossech 1n6e siges-at 1R CHING HYCHSAT8r 24

and non- O%erzz etrél?ﬁ? dcolljluel sq eg g(r) gg Ecg bg z%ésp%gssf;ively formed with four or six indexable

insert cutting corners.
With a view to increasing the number of cutting corners, a fully
15 indexable non-tangential cutting insert is described in US 6,074,137. The cutting
insert comprises four substantially concavle side edges extending between
substant'ially square opposing upper and lower surfaces. Adjacent side edges
meet at a cutting corner having an angle in the range of about 83° = 5°. Although
the cutting insert is substantially square and although it offers eight cutting
20 corners, ité depth of cut is limited. In fact, the maximal depth of cut is limited to
less than the length of a side of an imaginary square, in which the insert is
inscribed, in a top view of the insert. Furthermore, it is not a tangential cutting
insert.
Figs. 1 and 2, show a cutting tool 20 with a tangentially seated
25 cutting insert 22 for both axial and radial turning operations, also known as
longitudinal and face turning operations. The cutting insert 22 is oriented with
reliéf angles y1 and y2 for radial and axial turning operations, respectively. The
cutting insert 22 has one operative cutting corner 24, a first trailing non-operative

cutting corner 26 during axial turning operations and a second trailing non-



Fig. 3is an illustrative drawing showing the cutting tool 20 during 5
either radial or axial turning operations of a workpiece 33. Dashed |ines
34 show wp Bdeals square shoul der and t he dash-dot |ine 3®CrrgLemnonyvagi nary ..
extension of the worked face 36 of the workpiece 33. As can be seen, for a
radial turning . operation, the second trailing non-operative cutting corner
28 and a portion of the major cutting eftge 30 are oriented such that they
"extend beyond" the inmginary 10 extension 35, of the worked face 36 and
woul d engage the workpiece 33 if an attenpt were nade to increase the
depth of cuwpdpgyanduttingegirhen 28 cditringdradidiereninghepetaidred Majer and enmect s
the major cutting edge 30. Thus, the depth of cut is_  limted during radial
turni ng of auttngadgesBOuBdeextemdbeaxeen thaiopenave reutting comsifidyaRdtiosn
shown in Fig. 3, the depth of gui is also limted to d. Any increase 15 in
the depth OIPEMVGHSHIIBEICOHETE dSa2ton- square shoulder. Simlarly, the insert

dept h ofbeEveBHE Satfion | il e
operation, - the TSt A g RaraakediaR shifiug Bl ARUAY'GY 20 0HRE

portion of &ihfrFhal or Sxihl hiRSingdgRrARorl & divepgsiect $3.Chakhed lihdiey4 sloowhat
it has Tmted depth of cut. I Kewi se, the insert could be configured with

an ori ent atamiteabsduaa¢ shoulesarad t@ dashidosdindSt is anfinmgindry extepsionaodi the and

radi al turning operations due both to the first traili non-.oper at.i ve
cutting corW@%(%f%ﬁ@d:”ﬁ Qothe syprkpicca St ndF @l bs r?&en:eg‘gfeasi’?d’e?gou%@g to

the second trail.i ng, non-operat.i ve cutti c [ {.Qn t he
maj or cutti ?%efaﬁa%qéﬁ ?e?@%iegalyﬁggﬁ)ﬂé%gergév? ﬁ%tﬁglgéé g%‘%%n%édn?ﬁ é%\dot%ooggrhgvi de
a tangenti (el o5 BPSLE brichRY ehaRat el MekRAdURPbAIOMeCitadin

radi al andaﬁggﬁglétdr Fﬁ egp%g Té)tngpped squ%re Zhoul de%?n a wor kpig];cer.y It

i s a funphegxtehdient3sobf the worksdfacd 36 amid wouldepgage the workipser 833 ifiahder
for retaining the tangential cutting insert. W 03/074218 PCT/|L03/ 00099
-4 SUMVARY @fermpiEwerevENTle N ingrease theddenth ofi qul bewane aedsdit of ikl Bheteher e

'S provi dedthaendashed line intersects the major cutting edge 30. Thus, the depth of cut is

limited during radial turning of a square shoulder. For axial turning in the
configuration shown in Fig. 3, the depth of cut is also limited to d. Any increase
15 in the depth of cut would lead to a non-square shoulder. Similarly, the insert
could be configured with an orientation such that for an axial turning operation,
the first trailing non-operative cutting corner 26 and a portion of the minor '
cutting edge 32 are disposed such that they so that it has limited depth of cut.
Likewise, the insert could be configured with an orientation éo that it has a
20 limited depth of cut for both axial and radial turning operations due both to the
first trailing non-operative cutting corner 26 and a portion of the minor cutting
edge 32 and also to the second trailing non-operative cutting corner 28 and a
portion of the major cutting edge 30.
It is an object of the present invention to provide a tangential cutting
25 insert, having an unlimited depth of cut for radial and qxial turning of a stepped
square shoulder in a workpiece.
It is a further object of the pres'ent invention to provide an insert

holder for retaining the tangential cutting insert.



i ndexabl e cutting insert, for use in a cutting tool for turning operations,
conprising: 5 two identical opposing end surfaces having 180 rotati onal
symet ry welmsotr42as first axis (R) passing therethrough, aproanigmer® side
surface extendi ng between the two opposing end surfaces, and a peri pheral
edge forned at the intersection of each end surface and the 10 peri pheral
side surface, at |east two sections of e4cth peri pheral -edge constituting
cutting edges; the peripheral side surface conprising: two identical

opposi ng maj or side surfaces having 180 rotational symretry about a second
axi s (R2) pSEMNMARNOR THIENVENEIOACoONd axis (R2) 15 being

perpendi cul ar to the fi rst axis (R); .two identical, opposing m nor side
surfaces having 180 r Bt sccerdance syihethey pesent I%quoﬂdt@%ls(mw?ﬁé%@ng

t her et hr ough, , t th| d ax perp endi.c o t.he first. axis
(R and & nEidesagia Culine™ tasbyt. "Tor A%t B b LRGSR fPr Bt pRERHOBE o s
(R') and thgcgﬁ?ﬁgilﬁg axis (R2); 20 a mnor plane (P 1) defined by the first
axis (R1l) an hird axis (R3); a median plane (M being defined by the

second axi s (R2)twniddoieal bppatingend sirfddes leadhg ¢80° sotaficee shawmdatgy f our
corners, two lowered corners and two raised corners, the | owered corners
bei ng cl oseabous a fist reidi(Rd) pregieg threthheught he rai sed 25 corners ; in a
side view of one of t nor Si sur f ace |l four _corners are

i | Stant. 1 ont PEIRHGGH piea utIaRs 1)cXtprine SheueRN eiiofor PRI €, or
side surfac || %@ur corners are equidistant fromthe major plane (P2).
WO 03/ 07421 83/ 00099 -5

a peripheral edge formed at the intersection of each end surface and the
10 peripheral side surface, at least two sections of each peripheral edge constituting
cutting edges;
the peripheral side surface comprising:
two identical opposing major side surfaces having 180° rotational
symmetry about a second axis (R2) passing therethrough, the second axis (R2)
15 being perpendicular to the first axis (R1); |
‘two identical opposing minor side surfaces having 180° rotational
symmetry about a third axis (R3) passing therethrough, the third axis (R3) being
perpendicular to the first axis (R1) and the second axis (R2);
a major plane (P2) defined by the first axis (R1) and the second axis (R2);
20 a minor plane (P1) defined by the first axis (R1) and the third axis (R3);
a median plane (M) being defined by the second axis (R2) and the third
axis (R3);
each end surface having four corners, two lowered corners and two raised
| corners, the lowered corners being closer to the median plane (M) than the raised
25 corners ;
in a side view of one of the minor side surfaces, all four corners are
equidistant from the minor plane (P1);
in a side view of one of tﬁe major side surfaces, all four corners are

equidistant from the major plane (P2).



In accordance with the present invention, the cutting insert has a maxinmm
di stance DI between the m nor side surfaces that is greater than a naxi num
di st ance \OD oberazeen the maj or side surfaces. |n accordanc®CHILEB/tb® present
invention, in an end view of the cutting 5 insert, each mgjor side surface
is recessed. In accordance with the preferred enbodi ment of the present
invention, in an end view, the distance>-between the opposing major side
surfaces varies from the maxi num di stance D2 adjacent the corners of the
cutting insert to a mninum distance d2 at the intersection of the major
side surface wi tlh tbeordahes withnehe JfeddnR) invientiaw,c dhelacttingi irsett haspaci fic
application of the present invention, the mninmumdistance d2 is _given by
d2 = D2 - tmaximme dgkt@nocalﬂﬂe betweeryihe mipgr gide synfacestthat ah greatemthan a

accordance with the pres 112 i nventjon, .in an rejgf view of the cutting 15
insert, eacdRARIHBR t@%ceglﬁ ﬂ’&%e?%ﬁ’reéﬁﬁ%éﬁgs 25%tordance with the
preferred enboml%#co%arfc@?wﬁﬁ%@ reéscfhg%{lérﬁ;bané'iﬂ arfBn& Q%W'(ﬁ"‘ﬁhehaﬁtin

di stance between the opposi ng m nor e sur es varies from the ma%i mum
di st ances D j}sa4] aeR dhajbPSide QuAES i9tedebgedcutting insert to a m nimum

di stance dl at the infersection of the mnor side surfaces with the m nor
plane 20 (Pl). Ihnamocdandanvith whe preferpéenfhadimppt oL the preseit inventgedont

i nvention, the _mninmmdistance dl is given, by dl

=.D - s, whe h
value s is &1 oot Vig.othgslisianes bet e qp@Oé’éléoma%éé%\ﬁlﬂfﬁasqeﬁé’ag{egf’é%el
\ (o s > ) . . iy 4
sur face ai Genphbntt dfutsIds R EETRmas U BB GEER s RS, O

bet ween a g&i!ﬁ@cé A0S 8 HEO iiBFse o€ tRE rhifer i GriTRsd Rath eninfyer p@s and
a given |lowered corner of the other of oné of the two opposing end

surfacego |@2ccordance with the preferred embodi ment of the present
i nvention,

In accordance with a specific -application of the present invention, the
minimum distance d2 is given by d2 = D2 — t, where the value t is given by 0.3
mm <t <0.4 mm.

In accordance with the present invention, in an end view of the cutting

15 insert, each minor side surface is recessed.

In accordance with the preferred embodiment of the present invention, in
an end view, the distance between the opposing minor side surfaces varies from
the maximum distance D1 adjacent the corners of the cutting insert to a minimum
distance d1 at the intersection of the minor side surfaces with the minor plane

20 (P1).

In accordance with a specific application of the present invention, the
minimum distance d1 is given by dl=D1- s, where the value s is given by 0.05
mm <5 <0.25 mm.

In accordance with the present invention, each minor side surface merges

25 with an adjacent major side surface at a corner side surface, wherein each corner
side surface extends between a given raised corner of one of the two opposing
end surfaces and a given lowered corner of the other of one of the two opposing
end surfaces.

In accordance with the preferred embodiment of the present invention,



WO 03/074218 PCT/1L03/00099 -6 each cutting edge conprises a nmajor edge, a
m nor edge and a corner edge, therebetween. In accordance wth the present
i nvent i orwo®apoh2msmj or edge, corner edge, and m nor edge PSTIDeFM®A9at t he

i ntersection of adjacent major side surface, 5 corner side surface, and

m nor side surface, respectively with an adjacent end surface . In -
accordance with the preferred enbodinenté-of the present invention, the

maj or edges are recessed in an end view. In accordance with the preferred .
enbodi nent of the present invention, the 10 distance between the opposing
mej or edgesaviRrdi@ting redidet dempradsny Mmaios teaigee a MEn@dpdgenndtheonmrnedgesdges
to the m ninumdi stance d2 at the i.ntersection of the nmajor edges wth the
maj or pl andh¢reBytwdem. accordance with the preferred enbodi nent of the

present inventiqn, the, mnor edges are.recessed i.n an end view. 15.1n
accor dance wi t h [preecardanse uih éﬂ%&&‘?%ﬁﬂn‘fﬂiﬁf’ﬂee e PT p&%r&omer:{ €qate

di stance bet h%ﬁl&é{] %ggg RS Sfioﬁﬁfx?e{f%e%gﬁ%c\fﬁ)@.: §? gfﬁliéeb'ggf lﬂ%}ﬂ@éld@ Mudh&t ance

D1 adj acent edges he "mini mum the interséction

of the &1 n@En&dgas stirfdeel B8d T sidcBerfhd?, kkspdotivelsc withaae adpdceht thé
preferred embodi nent of the invention, each raised O corner forns a

corner cuttsunfpcedge and adj acent mj or and minor edges form najor and

m nor cutting edges, respectjvely. neral|y,. the jor cutting edge, has a
length LI that il& @ceéd@cetvwghthmne?@erm{e%be@% Ogﬂ.‘e Béff?@%ﬂvg{m? dDfi nor
cutting edgﬁ has .a Iengrth L2.t hat i@vﬁecry)rgr oximately 25 half the distance
D2. In accdPAinEaes gy PresSEd &t & FR jodi ment of the present invention,

}ogfweglrjlt E ihgg | NSEf {coridre WP PR progSréeinBoginterit TaHE Bréehtintehag the

10 distance between the opposing major edges varies from the maximum distance

D2 adjacent the corner edges to the minimum distance d2 at the intersection of
the major edges with the major plane (P2). |
In accordance with the preferred embodiment of the present invention, the
minor edges are recessed in an end view.
15 In accordance with the preferred embodiment of the present invention, the
distance between the opposing minor edges varies from the maximum distance
D1 adjacent the corner edges to the minimum distancé d1 at the intersection of
the minor edges with the minor plane (P1).
In accordance with the preferred embodiment of the invention, each raised
20 corner forms a corner cutting edge and adjacent major and minor edges form
major -a_nd minor cutting edges, respectively. .
Generally, the major cuttingiedge has a length L1 that is greater than half
the distance D1. ,
Generally, the minor cutting edge has a length L2 that is approximately
25 half the distance D2.

In accordance with the preferred embodiment of the present invention, the
cutting insert further comprises -an insert through bore extending between the
major side surfaces and having a bore axis coinciding with the second axis (R2).

In accordance with the present invention there is provided a cutting tool



maj or side surfaces and having a bore axis coinciding wth the second axis
(R2). In accordance with the present invention there.is provided a cutting
t ool WO 080034228 PCT/ |1 LO3/ 00099 -7 conprising: the cutt POG/ILOB®OL i N
accordance with the present invention, a shim and an insert hol der having
an insert pocket in which the shimand the cutting insert are securely
retained; the insert pocket conprising:-7a base surface, the base surface
being 5 abutted by a given major side surface of the cutting insert, a
first side wall . extending uprightly fromthe base surface, the first side
val | bei ng caiiprisesl:byhé cuiingeinser o acsirdansauwithcihegiresdnt inwntiong ai shsmy t |,
and a second side wall extending wuprightly fromthe base surface, the
first side andldn mserihoddgradering areinsaftarockpidn vehich dbe shiny andy

thereto; 1Q the shimconprises, a top surface that is abutted by a

non- oper at ileeTEFEC sSeqWelydstaedne cutting insert, an opposing bottom

surface that abudggi ﬁq@gﬂfééa%et S%Ogﬁn%ﬁiéggé{ a gg%hg?ﬁgéé nﬁfeej[bﬁ%rsﬁfﬁ@e eagiﬁggi ng

t her ebet ween; a m SCrew, ex Shi'm t hrough bore an

t hreadi ngl yp@R938£@ %Ne’ﬁ My sradeshrireontlthocatthly tiverts ecfind sideewsddl |,
secures the shimtio 1I5 the insert pocket; and a securing screw, extending

t hrough t hesxitersding uphightiyhrtmor the Hase sadfheyithe fiwsigside avall bring abnitieddsia

recei ving bore of the base surfatilg, secures the cutting . nsegt to t.he
¢

i nsert pockgiven pinge sideeprfacgof ulling mssrto g Resecopisty PRSI her

conprises two. rustuns ext endi £ : i I M g;jecat ed

onme)i t her s‘?ﬂﬂagh%% %ﬂlél %hr?ﬁacﬁg sﬂf%ﬁ%’n@ﬁ%@y%ﬁ%%ga%?g%e%ﬁr é@éﬁgﬁaﬁgmg im

in accordargqﬁfa%ta?dttﬁﬁs%ﬁg@ﬁgmtd;nventi on, further conprises a raised area
of the

bei ng a portion top surface of the shimprotruding fromthe top
surfaceiof the sfherghimhessptiséshe topsuffavs thatsis afbutted yoa-rymeoparitiee end

surface abut the raised area of 25 the top surface of the shim .
surface of the cutting insert, an opposing bottom surface that a%uts tlhe first side
wall, and a perimeter surface extending therebetween; ,
a shim screw, extending through the shim through bore and threadingly
engaged with a threaded second bore of the second side wall, secures the shim to
15 the insert pocket; and
a secﬁring screW, extending through the insert through bore, threadingly
engaged with a threaded receiving bore of the base surface, secures the cutting
insert to the insert pocket. )
If desired, each end surface of the cutting insert further comprises two
20 frustums extending away from the median plane (M) located on either side of the
major plane (P2), and the top surface of the shim, in accordance with the present
invention, further comprises a raised area being a portion of the top surface of the
shim protruding from the top surface of the shim; wherein
the two frustums -of the non-operative end surface abut the raised area of

25  the top surface of the shim..

BRIEF DESCRIPTION OF THE DRAWINGS )
For a better understanding, the invention will now be described, by

way of example only, with reference to the accompanying drawings in which:

-



BRI EF DESCRI PTI ON OF THE DRAW NGS For a better understandi ng, the invention

w Il now be described, by way of exanple only, with reference to the
acconpanywog@3grams ngs i n which: WO 03/074218 PCT/1L03/ 0009eT/IL&/M0Y. 1 is
of a side view of a typical prior art cutting tool; Fig. 2 is an end view

of the cutting tool in Fig 1; Fig. 3 is a plan view of the cutting tool in
Fig. 1in aturning operation. Fig. 4 i% a perspective view of the cutting -
insert in accordance with the 5 present invention; Fig. 5is a first side -

view of the cutting insert in Fig. 4, Fig. 6 is a second side view of the
cutting insert ghewnid bf Fisiile viewrdfQ typidab peior atesitiectootinal vi ew of the

cutting insert shown in Fig. 6 taken along CGC, 10 Fig. 8 is an end view
of the cutting ifige2tis shend view Bf ghe auttipg §ooldnitdgd; si de view of a cutting

tool in accordance with the present ‘i.nventi.on. Fig. 10. s.an end view of
the cutting tool¥ign3 s gpie ‘F‘P\Qf.()%f]% P‘émaggﬁ’(&ﬁn@’f‘%vé %fa‘?dﬁ%m&ﬁpﬁ Yt ool in

utting toolfie 18° patispelitiiend B PRV ol i
Fig 1215 & ot Ag° GRBamsps LRV i tuting B il act OGN ARTRS, O

cutting gooégeg&tqﬁ%ﬁgﬁ@ce with the present invention in a radial turning
operation; Fig. 14 1s a detailed viewof Fig. 13; 20 Fig. 15 is a

per spective explPBige8 ivadirsofide widw nfjtheonitting ingerionddgcd with the present
invention; and Fig. 16 is an end view_of a cutting inserf shown insert in
accor dance wit h Fighé ipassepnd $1ﬂ9éf#ﬁW@i§fﬁhez‘§1tDE$Aﬁ9%[§1ﬁ¥§tﬁé*grﬂl\l OF THE

| NVENTI N Fig. 7 is a cross-sectional view of the cutting insert shown in Fig. 6 taken
along C-C; .
10 Fig. 8 is an end view of the cutting insert shown in Fig. 4;
Fig. 9 is a side view of a cutting tool in accordance with the present
invention;
Fig. 10 is an end view of the cutting tool in Fig 9;
Fig. 11 is a plan view of the cutting tool in accordance with the present
15 invention in an axial turning operation;
Fig. 12 is a detailed view of Fig. 11;
Fig. 13 isa plan view of the cutting tool in accordance with the present
invention in a radial turning operation;
Fig. 14 is a detailed view of Fig. 13;
20 Fig. 15 is a perspective exploded view of cutting tool in accordance with
the present invention; and
Fig. 16 is an end view of a cutting insert shown insert in accordance with

the present invention.

25 DETAILED DESCRIPTION OF THE INVENTION
Attention is first drawn to Figs. 4 to 8, showing a tangential
indexable cutting insert 38 in accordance with present invention. The cutting
insert 38 is generally manufactured by form pressing and sintering a cemented

carbide, such as tungsten carbide, and can be coated or uncoated: The cutting



Attention is first drawmn to Figs. 4 to 8 showing a tangential indexable
cutting insert 38 in accordance with present invention. The cutting insert
38 i s genwpaBloys2m@nuf act ured by form pressing and sint eri RgTaALECRWew ed
carbi de, such as tungsten carbide, and can be coated or uncoated. The
cutting WD 03/074218 PCT/1L03/00099 -9 insert 38 is generally rectangul ar
in an end view and conprises two identi®al end surfaces 40, and a

peri pheral side surface 42 extending between the end surfaces 40. The
cutting insert 38 and the end surfaces 40 have 180 rotational symetry
about a fi fxdered8 $ Fnepilly Fatampadads dohemligiew led eonhpsised tee slet@icalSimte t he
end 5 surfaces .40 are identical, only one will be described, it pfing

under st ood stifaces #& ansk hperipherakside sutfage 4R extonsing petyees: thy cpdrairiapee
i pheral i face 42 ' i degtical . i -
D e, a0 i aiaen G SR TRALRE hah ARrBBBCIE B L300 GiigfBy Pyl
opposed COfaBS@té'fﬂ‘ﬁt SR &F i %‘ébéﬁﬁ?hgﬂﬁﬁekn%@rﬂbw%s'ﬁﬁcé% aees 46,
a comm e surtace

44 10 nerge a DN "corner s 8. The cutting insert 38 and

the maj oy sifdBessHh has RichbichiavalylSte will dei dusatibsd,ritbeing whiktttoad setdhel axi s
R2 perpendicular to the first axis of rotational symetry Rl and passing
t hr ough t hetheregndr susfate 40Urasddegicsbstri¢ivreut ti ng i nsert 38 and the minor

side surface 44 also .has 180 rotational symetry about a third,axis.R3

that passes through tHee peripheres s edé“rgﬁﬁ‘ef éée%orﬁﬁ I%dei"% (ﬂﬁ’roﬁ%(i]dii‘“c‘ﬁfcﬂ to
both the first. and secon i.S. 0 I j ' I

peri pher al RIngE Sé%r ?‘:’fg celdizﬁir@é)ré%&cq%gdéggﬁ%@%d%gﬂ%l%?g%%ae 4516’ %%grfljgg er al

edge 50. T*@g%@éd BhSIeRkiRAIRIREs 48MRLdiaesnttMBior lad@RhinoalsidenpesRes 46RIPT
edges 52, t I dentical opposed m nor "edges 54, and four opposed corner 20
edges 560 Adpmeenta cenmonacuner side serdjes 482, Thel cuigingeina¢rt 38cmdntbe rogioner
edge 56. The mmjor edges 52 are formed at the intersection of the.ngjor
side surfaids welaget #6t havenbSEurpttionaksymmetny abputedgsecamd & R med

A b ST £ e el or Yol ol ABER Y RIAH fldGin HrciithRE °S

major side surfaces 46. The cutting insert 38 and the minor side surface 44 also

‘has 180° rotational symmetry about a third axis R3 that passes through the minor
15 side surfaces 44 and is perpendicular to both the first and second axis of 180°
rotational symmetry R1, R2.

The peripheral side surface 42 intersects each end surface 40 at a
peripheral edge 50. The peripheral edge 50 comprises two identical opposed
major edges 52, two identical opposed minor edges 54, and four opposed corner

20 edges 56. Adjacent major and minor edges 52, 54 merge at a common corner
edge 56. The major edges 52 are formed at the intersection of the major side
surfaces 46 with the end surfaces 40, the minor edges 54 are formed at the
intersection of the minor side surfaces 44 with the end surfaces 40, and the corner
edges 56 are formed at the intersection of the corner side surfacés 48 with the end

25 surfaces 40. .

For further description of the geometrical properties of the cutting
insert 38, a minor plane P1, to which the major edges 52 are generally parallel in
an end view of the cutting insert 38, is defined by the first and third axis of

rotational symmetry R1, R3. A major plane P2, to which the minor edges 54 are



edges 56 are forned at the intersection of the corner side surfaces 48 with
the end 25 surfaces 40. For further description of the geonetrical

properti eaowB/or4re8 cutting insert 38, a mnor plane Pl, t®CEiLenobdve maj or
edges 52 are generally parallel in an end view of the cutting insert 38,
is defined by the first and third axis of rotational symetry R1, R3. A .
maj or plane P2, to which the ninor edgek0)-54 are WD 03/ 074218 PCT/ | L03/ 00099
-10 generally parallel in an end view of the cutting insert 38, is defined
by the first and second axis of rotational symetry R, R2. A nedi an pl ane
M whi ch i sengallpgadiltdliaran endoidw olfehé icusingaimdenrd8yris defined By, thedirst s
defined by the second and third axis of rotational symetry R2, F%J,A

wi dth di nensdcec@id akist ofr@adonalisyquneisr R 1,382 sAdaedizadlane Mauhich i

the. (i T SRRSTFGAIR bne rer RO DR it 1ot (RGN PhLer b Sl ' °
defined as _a glrrt?%iﬂn%ggtifslto%goqlagisggﬁét%-@tﬂggn&Q@dthn@hggnsﬁ}ndglsyf figces 46

measur ed pé’f‘ e second or the tangential cutting insert

38, the s dtidl #R551300s Dlefinsd 65 eabekinkitaniisincd engéision Beidieoniss arind.
Associ ated wth each of the four corner edges 56 of a given end surface

are four ceidessfaerdd meamredwarileite the tiitd axisRIed lengtl dinersier PEs
and two dianetrically opposed | gwered corners 60. Thed.l ower edb ornerﬁﬁ 60
are cl oseroftthe cuingeiaserh 381 1ad6Tined Ba s BARIHE dSiPREHATFINOEReeH (1S, i 4o

view of 15 either . of the m por sid [ 4 : C er 60
are equi di SPARF HIEHUrtages nal?e%}ugeﬁiz%ﬁ"tlai&??\maﬁlsq gé&\)ﬁ(gv%f ?{azlnt hIZ?‘B?'?e t he
maj or side fsbrt 3®UheCRINB EnRB5i0R0DA R @asticdlithiratie fength t he
maj or pl anetﬁlgésrﬁi%ggﬁﬁglé neSr silf’de surfaces 48 extendsgget ween a given

rai sed ¢@r nBmedSioafDpne end surface 40 and an adjacent |owered corner 60
on the opposing end surface 40. Each carner_ side 20 sur;g%e 48 has uniform

radi us of curvature ahesogiated Withhgesh oiile 9w eammey edgp fre FENERY| e of

9 3. The S%.lr aecg 21% If(r)] cro%*lngresdco%gﬁslir?g ; %ddiar%% ?cea'ilil 05p8posgc9 raised corners 58

and two diametrically opposed lowered corners 60. The lowered corners 60 are

closer to the median plane M than are the raised corners 58. In a side view of

15 either of the minor side surfaces 44, all four corners 58, 60 are equidistant from

the minor plane P1. In a side view of either of the major side surfaces 46, all

four corners 38, 60 are equidistant from the major plane P2. Each corner side

surfaces 48 extends between a given raised corner 58 of one end surface 40 and

an adjacent lowered corner 60 on the opposing end surface 40. Each corner side

20 surface 48 has uniform radius of curvature along its length, and typically forms

an arc angle of 95° + 3°. The alternating raised and lowered corners 58, 60

enable the cutting insert 38 to have four same-handed raised corners 58 for
indexing.

Adjacent major and minor edges 52, 54 extend from the corner

25 edge 56 of a given raised corner 58 with a variable slope to a respective lowered

corner 60. In a side view of the cutting insert 38, adjacent each raised corner 58,

the slope of each major edge 52 (see Fig. 6) is generally constant with the major

edge 52 substantially parallel ta the median plane M. Moving along the major

edge 52 towards an adjacent lowered corner 60, the slope gradually increases and



enable the cutting insert 38 to have four same-handed rai sed corners 58 for
i ndexi ng. Adjacent nmajor and m nor edges 52, 54 extend fromthe corner 25
edge 56 oWoasgi4ees rai sed corner 58 with a variabl e sl opePCo/IROI®8Pect i ve

| owered corner 60. In a side view of the cutting insert 38, adjacent each
rai sed corner 58, the slope of each major edge 52 (see Fig. 6) is
generally constant with the major edgel52 substantially parallel to the
medi an plane M Mving along the najor edge 52 towards an adjacent | owered
corner 60, the slope gradually increases and WD 03/074218 PCT/1L03/ 00099

- 11 fi nal | 53@sr Rrs@scadiesi theNeweesbsaaier 60NeAs 68n béseemiin Fég.steacti n
Fig. 5 each ninor edge 54 has a generally simlar forin to that of the

maj or edgesnindr edbe$4 hias agemspby simbarsfogm 10 tat of dath mapgroedzes P2ni BbEs edge
52, 54, has a simlar, wavy, elongated " S"-shage. 5 5n imhend view of the
cutting i ndBrrespertiveradenyicy %’&gé@a@? agd angn edge 52y g4, hay § SR HAYY ¢ he
maj or edge5152 agréa“%,ec]ggsed in an end view wherein, the distance between

t he opposede(r%% 7 ¢ g’é B> varies from approximately D2 adjacent the
corner egges 56 thQnanl VieWor e TuRREeinddt 38, tHtamhjdr@dsecs? are &indabe. Invaj or
edges 52 with the major plane P2. The m ni num di stance d2 is defined by 10
D2 - t. |n @haorededsditeg neametiges t52i aregressssd tiham endeviesl Wheréing then and
less than or equal 0.4 min. In an end view of the cuytting insert~3§g%each
maj or si de distaneabetween Eheyopposashaaier eASFN 2 r ErEess 9} APPHEINAREY MRhner

as its assocjate maj or edge It shoul d,be not t hat. i ation of
t he distan J%F@Pglg}?nc‘lt’rﬂsr ngﬁoéééo ﬁﬁ?’@ﬂm%gg?%’fe(‘%g %?Qgéﬁp%gﬁs {%e&g}ﬁ%osed
maj or side S : e [ NMiaht@ M i 8efifidd BYM
val ue D2 torﬁﬁ?gefggg%l %xnxlva uerﬁ%gi)%}aﬁg?flieﬁgg\#g\i}vﬁg@@lﬁtghcuttilér:gei nselraa);uI 38,
the mnpgs eggest.5%h anpnabBding exaaple, t ingeassrrthhmior rgnaleto 0.8 rhiveambjass
edges 52. The di stance between the opposed minor edges 54 in an_end view,

vari es frorthapprequabfd bl Indinaoshyiew bé tho ewdingcages 386 cach MaPn$iAem

di stance-dl ag the jntersection.of the m nor . .
surface 46 1s also concave, being recessed in the same manner as its associated

major edge 52. It should be noted that the variation of the distance between the
opposed major edges 52 (and likewise the opposed major side surfaces 46) need
15 not decrease uniformly from the maximum value D2 to the minimum value d2. -
In an end view of the cutting insert 38, the minor edges 54 are also
concave, in a similar manner to the major edges 52. The distance between the
opposed minor edges 54 in an end view, varies from approximately D1 adjacent
the corner edges 56 to a minimum distance d1 at the intersection of the m‘jnor
20 edges 54 with the minor plane P1. The minimum distance d1 is defined by D1 -
s. In a non-binding example, s is greater than or equal t0 0.05 mm and less than
or equal 0.25 mm. Likewise, in an end view of the cutting insert 38, each minor
side surface 44 is concave, being recessed in the same manner as its associated
minor edge 54. The variation of the distance between the opposed minor edges
25 54 (and likewise the opposed minor side surfaces 44) need not decrease
uniformly from the maximum value D1 to the minimum value d1.
It will be appreciated that'whereas the whole of the peripheral edge
50 can function as a cutting edge, in practice, sections of the peripheral edge 50

adjacent the lowered corners 60 will not function as cutting edges. In a



20 edges 54 with the mnor plane P1. The m ni mrum di stance dl is defined by
D1- s. In a non-binding exanple, s is greater than or equal to 0.05 mm and
| ess t harwoams/oegugl 0.25 mm Li kewise, in an end view of tPh@/ICes/todIsy i nsert
38, each mnor side surface 44 is concave, being recessed in the same
manner as its associated mnor edge 54. The variation of the distance

bet ween t he opposed ninor edges 25 54 (dadd-|ikew se the opposed ninor side
surfaces 44) need not decrease wuniformy fromthe nmaxi rumvalue Dl to the
mninmumvalue dl. It will be appreciated that whereas the whole of the

peripheral gdgfdane® ®#A b Usicifin a@?li@at@cbﬁ tofNthee Bfent AnARN] Gach SE&EhoNs
of the peripheral edge 50 "adjacent the | owered corners 60 wll not :
functi on asperipieralgedepg®6 has anee¥Ot8/ 10T LHBRET £dgH 66 0bavextendP frattendance
with a specific appljcation_of the present invention, each gi Vdeg}?t .

peri pheral a@geiatsg gixsn Faised [oERen3B AN, the BIVeh §ORSE €88 onan 8Y&Y from
an associated giyven.Jalsed.corner. 58 al ong, th LV e ¢ nd
the given Wﬂl%redé&g%i %’%r Vet 6?@8512“@?%%&% féflg{gh egggﬁ{lgﬁﬁ& gp%??rs%ﬁﬁph is
greater fs“%éﬁ&ﬁ%@@dff theh@idth difRnWortD1di REARIRAIPLIn ASCrtlimiaatvith- thei N
accordance wth the specific application of the present invention, each
peripheral gsigéid@ppHeation offthe gresent ninwentient ¢dchgperdgieersis edgmiS0ekaends

froman associated given raised corner .58 along the given corner _edae 56
and the gi veffestiveominaeuttings edge §8qgthab extendsotroduar | as§oddgd givgptmIsedo
whi ch is approxi pat el ne.half the of e ngt.h 10 di nensi D2. .
Attention i EOYHS&%PM% %Yﬁ%?o@%ﬁ‘ggel%?a%@%ﬁg%% R é‘g?()raa Pt i ng
tool 70.in gecardance Wbt ' i %t heabhotBS
has relief gﬁ%&es ng e)\‘}%&é%ﬂoé% g’rgg’gﬁ@ 2} hairﬁr%’g)gé%@%%lﬂglleseéfcor nfer 58'gtizl
outwardlyy gmdmReddDa. fromthe cutting tool 70. 15 Attention is now drawn
to Figs. 11 and 12, showing the cutting insert 38 in an insert holder 72
in a plan view duri ngAsientign a$ nowr driamg wpEigst P andof0, showingpidd viefuaoe a

shoul der 74 of, a workpi.ece 76 rotat,jng about an axj.s A o
cutting too{ 78 in accordance with %he present 1nnvent1on. The cutting insert 38

has relief angles v1, y2 and presents an operative raised corner 58° outwardly
projecting from the cutting tool 70.

15 Attention is now drawn to Figs. 11 and 12, showing the cutting
insert 38 in an insert holder 72 in a plan view during an axial turning operation of
a stepped square shoulder 74 of a workpiece 76 rotating about an axis A.
Adjacent the stepped square shoulder 74 is an operative major edge 52°, an
operative corner edge 56°.of an operative raised corner 58’ an operative minor

20 edge 54°, and a trailing lowered corner edge 78’. It will be appreciated that that
an operative minor edge 54’ constitutes a secondary cutting edge or wiper and
that only a small section of it adjacent the operative corner edge 56> contacts the
workpiece 76. Due to the relief angles y1, 2 and any other required orientation
of the cutting insert 38, an entering angle K is formed between the major edge 52

25 and the feed direction F1, and a back clearance angle Kn is formed between the
operative minor edge 54’ and a cylindrical surface 80 of the workpiece 76. As
can be seen, the trailing lowered corner edge 78’ is completely relieved from the
cylindrical surface 80 of the workpiece 76, Wherebyi the depth of cut for axial
turning is unlimited.



Adj acent the stepped square shoulder 74 is an operative major edge 52', an
operative corner edge 56' . of an operative raised corner 58 an operative
m nor 20 wo@a/05218 and a trailing | owered corner edge 78' PCItILed/dob9%be
appreciated that that an operative mnor edge 54' constitutes a secondary
cutting edge or wiper and that only a snmall section of it adjacent the
operative corner edge 56' contacts the -Morkpiece 76. Due to the relief
angles yl, y2 and any other required orientation of the cutting insert 38,
an entering angle Kis fornmed between the major edge 52 25 and the feed

direction Fl, and a bagfenfibgds anse dagheokripsi 93f adréd, ket wagn theheutting
operative mnor edge 54' and a cylindrical surface 80 of the workpiece 76.
As can be #meri,3% ineant imsert mgjdeniRied plon véew sliging 781 radial dBrpng opeation

relieved fromthe cylindrical surface 80 gf the workpiece 76 reby the.
depth of cuff peylingdnesl Sur@@ﬁ?%?gOﬂJ & WORKPIREE é.ro‘i?%nésahﬁhﬂa“ﬁ/ Y@@@F 99
-13 Attentign is.npw dra i 0 : | RY> t El pnsert
38 in an inst r'?ﬁmﬁfﬁﬁ@f S‘?‘%lc%%e(l)lziﬂ grrll O\Jfbl%_léw{‘%ulgn%%%lsa _rggi’a Pg?%{tllgggc&%%ti on
of a cyl 'sndﬁag@'se? légftﬁeeo&%tﬁfe oMfer kabe &3’ T 6pér_aﬁtzélgni5a1|@@lﬂd§ar54a;< ad A

Adj acent = the“cylindrical” surface 80 iS an operative mgjor edge 52', an
operative caaflgig ovestgd cdfier edge A8 odemvall be apprermmteéd{m that anropspaitret i ve

m nor edge 54', and a_trailing |owered corner edge 78", It wll be

appr eci at edmajeit cdgaB2Arcoppiigs o secongay @HdRS egge oW&RSt %Rvgeghaé QY ghdar y
cutting edge or, wi per and t.hat ly a .small_ secii ,Of i I :
operative cémﬁgrseﬁﬁﬁ% O%G{ja@f}ﬁ?rgggg opﬁ%at%rq?&l%rc%&ge% c{ﬂ?ééctt%ﬂiﬁg’%ﬁ&éfl%%fe
angles 71, , i rd-gn i i nNEf imsert
35° an ent er PhgDaaqP e e ABERN FEC R RN bl ki SRt 105
and t he feedudinceristan3s;2an @AtkringbasKlecKenr forardabgiveeinthe soffevatined mibet ween

the operative major edge 52' and a stepped square shoul der 74 of the
wor kpi ece 76dgas4e amdnehesteed, dirensions B2J pnd) 2 baaks el¢ainsica angle dan g fonmed

comi e ely Lelieved Lot Stepred. souahs Shoulder ih o eouel Piee
workpiece 76. As can be seen, the trailing lowered corner edge 787 is
completely relieved from the stepped square shoulder 74 -of the workpiece 76,
15 whereby the depth of cut for radial turning is unlimited.

The seating and securing of the cutting insert 38 will now be
described with reference to Fig. 15, showing various elements not mentioned
above. These elements include two frustums 82 on each end surface 40, an insert
pocket 84 of the insert holder 72, an insert through bore 86, a securing screw 88,

20 ashim 90, and a shim screw 92.

| The insert pocket 84 comprises first and second side walls 94, 96
uprightly extending from a base surface 98 of the insert pocket 84. The shim 90
comprises a top surface 100, a flat opposing bottom surface 102, and a perimeter
surface 104 extending therebetween. The top surface 100 of the shim 90

25 comprises a raised area 106 extending away from the bottom surface 102 of the
shim 90. A shim through bore 108 extends between the top surface 100 and the
bottom surface 102. The two frustums 82 of each end surface 40 extend away
from the median plane M and are located on either side of the major plane P2.

The frustums 82 are likely to impede chip flow, thereBy limiting the lengths L1,



The seating and securing of the cutting insert 38 will now be described
with reference to Fig. 15, showi ng various el enents not nentioned above.
These el ewori®74i2mgel ude two frustunms 82 on each end surfac@CHOLozwINSEr T
pocket 84 of the insert holder 72, an insert through bore 86, a securing
screw 88, 20 a shim90, and a shimscrew 92. The insert pocket 84
conprises first and second side walls 944-96 uprightly extending froma
base surface 98 of the insert pocket 84. The shim 90 conprises a top
surface 100, a flat opposing bottom surface 102, and a perineter surface

104 ext endi ng offies eResERNMiNDIRUtdR: sddsae 6800 of the shim 90 25 conpri ses
a raised area 106 extending away fromthe bottom surface 102 of the shim

90. A shimthrough boThe 5b8me%@ dndsciedwise the fesertopokats 8t avitfpdtsabetteme

bottom surface 102, The two frustu 82 of h d surface 4Q.extend, away
from the nesiréaceplhabyttang e SereRbs Wlﬁggheﬁ%gi gl?embfsq%gﬁ‘aje “Wane

Congt he L1 | e 6 S5k Bifa 5 o8GR FhRglieh|orishete it aiiiredied' e
cutting 6dogsffbof8110 'ﬁﬁssﬁﬁ% _@hl%gfgh $h Ssooneiddwall®d, Beairinghelaim®0 toi t h

its bottom surface 102 abutting the second side wall 96. The shim screw
92, ext endsthetins@tgbckdte84s hThe chitmegihsdrd B8 id 6eciuad in theeder gogketritfayed wi t h

t hr eaded 5 d b 110 i h h th i L9
etur a0’ he nonrantsivpend e hardd Pdisgerabeaap Seriace 100 onghs SuB: Poadhes
din the i ket .84 with. _ i :
i acent ¢ hEToIAS TN PES iy mither Yaf shEgeC LT b Fufihl L 3T adhing
the mnor syde SHERWE 48ulfhd %Jgpéi%%arﬂaeé%t BS tvwddrdshens BT SHok-ace

98 abuts the nmmjor side surface e two frustuns 82 of a non 10

operati Ve epgerativtand dRfaku0 kbet thei middaarea 10660fthet fop suwfacs iilack 00 of
the shim90. The securing screw 88 extends through the jnsert through bore
86 and t hr et 89! yTlenspayeingscrew dddedendscironghy theowmeer thrqughthgse §osand

surface 98 %regcgll%glyl Qr?gegtrg%S %O&léggdeﬁdffeceiving bore 112 in the base surface 98 of the

insert pocket 84. ‘
Tt will be appreciated that the particular form of the end surfaces 40

15 will depend on the design factors that take into account various working
conditions. For example, in order to increase the effective cutting wedge angle, a
land 114 is provided adjacent the peripheral edge 50 (see Fig. 7). A rake surface
116 slopes downwardly and inwardly from the land 114. If desired the rake
surface can be provided with suitable chip control elements.

20 ‘ It is advantageous to have recessed side surfaces and side edges to
take into consideration manufacturing tolerances so that the sides will not
become convex or partially convex, when viewed in an end view, and interfere
with the workpiece. It is possible to use straight side edges, i.e. the major side
surfaces 46 and the major edges 52 could be straight, as shown in Fig. 16, either

25 by tight manufacturing tolerances during pressing and sintering or by additional
steps of grinding.

Although the present invention has been described to a certain

degree of particularity, it should be understood that various alterations and



It will be appreciated that the particular formof the end surfaces 40 15
w Il depend on the design factors that take into account various working
condi ti onwO 0Bor42¢xanpl e, in order to increase the effectiPeTauexiony wedge
angle, a land 114 is provided adjacent the peripheral edge 50 (see Fig.
7). A rake surface 116 slopes downwardly and inwardly fromthe | and 114.
|f desired the rake surface can be provPded with suitable chip control

el enents. 20 It is advantageous to have recessed side surfaces and side
edges to take into consideration manufacturing tolerances so that the
sides will melifidaciefaseoainbe made pathoualdeyartionvism titeespivit esesdopa odrthend
view, and interfere wth the workpiece. It is possible to use straight

si de edges,invention hehemejraftesicthémedur f aces 46 and the maj or edges 52 coul d
be straight, as shown in Fig. 16, either 25 by tight manufacturing

tol erances during pressing and sintering or by additional steps of
grinding. Although the present invention has been described to a certain
degree of particularity, it should be understood that various alterations
and WO 03/074218 PCT/1L03/00099 -15 nodifications could be nade w t hout
departing fromthe spirit or scope of the invention as hereinafter
claimed. WO 03/074218 PCT/1L03/00099 16 CLAIMS: 1. An~indexable cutting
insert (3 8) conprising: two identical opposing end surfaces (40) having
180 rotational symetry about a first axis (Rl) passing therethrough, 5 a
peri pheral side surface (42) extending between the two opposing end
surfaces. (40), and a peripheral edge (50) forned at the intersection of
each end surface (40) and the peripheral side surface (42), at |least two
sections of each peripheral edge (50)



constituting cutting edges; 10 the peripheral side surface (42) conprising:
two identical opposing najor side surfaces (46) having 180 rotati onal
symet ry wbaat7fi1second axi s (R2) passing therethrough, tRPeTaREVII%AXI S
(R2) being perpendicular to the first axis (R); and two identical

opposi ng m nor side surfaces (44) having 180 rotational 15 symetry about
a thi rdcﬁméRS) passing therethrough, the third -axis (R3) being
perpendrcular to the first axis (Rl) and the second axis (R2); a major

pl ane (R2) d&hiindskable ctdtangum&tt(ag)somﬁh)su@‘nd the second axis (R2); a

m nor plane (P 1) defined by the first axis Rli and the third axis (R3); a
medi an pl anetV( eptipal prpesingendspriages ¢iDdrying i 80 (1RMLNRY SYRBICHi r d axi s

20 (R3); h end face ving four corners (58, 58, 60), two

| ower edak&Wﬁ i‘r§ta’?éé§¥iﬂﬁﬁsﬂéﬁ‘%‘?ﬁ@& gbr ners (58, 58'), the |owered corners

(60) being ¢ SRR

58" ) in a s% géﬁéklléergvl %P € Su{:ﬁg gé m n(%lgl é”sole e suttrh? %@%I@éaﬁﬁfﬁoﬁég

corners &nd8 ., 25 60) are eqU| distant fromthe mnor plane (P 1); in a
(405

side view of one of the major side surface (46), all four corners §58 58’
60) are equialipstipherai edge (5@) frajned 5l thngn‘(ep&e)ctlonz)f egmehi endesbice 40

t 8 d t I 1 th t t (3
hQi?Lumi@. ReripliEloF AR cTEER CHY i JfoPt S acCiPRa ATl &‘iﬁer
than a D2 bet th d f 46 3. A
Eﬁ?‘ﬁ%@“ lﬁggflg%e et ween e maj or side surfaces (46). An

mdexab?%p >3 8) according to claim2 wherein, in an end view

Surﬁ%’ 07421&1??@4:%%1%&@&&&3(@2)& a%ﬁsihgl ng insert (38), each major side

ace (46) ssed. 4. An indexable cutting insert (38) according to
cl ai m 3 whersye, identieal eppovingwmajohesidé ssuafares bé46/}eéuavtl1ge I$9Posotagonal] or
side surfaces (46) varies from.the maxi m |sg§’nce D2 ace&&z {;
cor ner sSuhmehy ahot iarggcPRd s () passing §1%‘-’aﬁ?ﬁ9 2xts (R2) being

perpendicular to the first axis (R1); and
two identical opposing minor side surfaces (44) having 180° rotational
15 symmetry about a third axis (R3) passing therethrough, the third axis (R3) being
perpendlcular to the first axis (R1) and the second axis (R2); '
a major plane (P2) defined by the first axis (R1) and the second axis (R2);
a minor plane (P1) defined by the first axis (R1) and the third axis (R3);
a median plane (M) being defined by the second axis (R2) and the third axis
20 R3); |
each end surface (40) having four corners (58, 58, 60), two lowered corners
(60) and two raised corners (58, 58), the lowered corners (60) being closer to the
median plane (M) than the raised corners (58, 58”);
in a side view of one of the minor side surfaces (44), all four corners (58, 58,
25 60) are equidistant from the minor plane (P1);
in a side view of one of the major side surface (46), all four corners (58, 58°,
60) are equidistant from the major plane (P2).
"2 An indexable cutting insert (38) according to claim 1 wherein, the cutting insert
(38) has a maximum distance D1 between the minor side surfaces (44) that is greater
30 than a maximum distance D2 between the major side surfaces (46).

3). An indexable cutting insert (38) according to claim 2 wherein, in an end view



S the intersection of the major side surfaces (46) with the -major plane
(P2). 5. An indexable cutting insert (38) according to claim4 wherein, the
m ni nrum wWoIBanees d2 is given by d2 = D2 - t, where the va&CEdLe3/40899gi ven by
0.3 mm-<t < 0.4 mm 6. An indexabl¥ cutting insert (3 8) according to ‘
cl gl nms 2 wherei nj inan end view 10 of the cutting insert (38), each m nor
side su . e ; i ; 1 insert (38
accor_dl(%tﬁ_% guét#%%b%t&# f%?n, |a Orasﬁlheén‘gga{\;c:ég?v?ﬁs?ﬁg&giegt ance be'g We)en t he
opposi ng i nRh A& chididesinkdt )3 §aadoosdifigao dlbien faxhersin, id iastendcae®]

adj acent the corners of the cutting insert %38) to a mninmumdistance dl at
the i ntéeshatncnbetveehahaiopposisigdeajousidecariacss (4Q) variasngom; the mMprEHE (P

1). 15 8. An indexabl tti i s . i . [ ' [

the m Bdlﬁ%@ﬁge S edineast dhe oGty Bhigyc i tser C8) koA angimne Pifntt 82"

gl ve . 05 <S5 0. 25. i e i ;

acc o? di @Erqﬁcngf)%o{ %b\%g%é%rﬁldégga%ﬁ%ﬁ‘ls @%Gr)' ‘?ﬂg)e%ﬁ@gﬁdr] %%h%] gfé’%)f‘ Sr‘rg ;eg SV\AS% h an
adj aceng naj g, ; Hgﬁabiéréﬁ&%(iﬂs@h 38)2aceOrdIfg 18i dlains ur ivieeein2the( Ad)imuwher ei n
each corner side surface (48) extends between a given raised corner (58,
58') of dismceid2t Begiven bypddsi Bg -ehdwheref theelgal 0)s ginenabyyOviemm sweFdy4

corner (60) of the other of one of the two opposing end surfaces (40). 10.
An i.nderuibl e cutting insert (38) according to claim9 wherein, each cutting

edge copprises .a.maj.Qr edge (52 ' i _nor 4" :

cdge ( 6, 28n8d5Kile undmar G8) Merti eI REREa pibret wl afRlagage e
acc i t.0. Gl al rel : i 52'), d
(56105607 tafidh Hoth (J8F'RLf miBRe P Rthce CEOTs fessod b sation of

adj acenty, maj @ isidegatsidrduaiig k6ot (38P hoeordiig slairh #ceher8d,, insardemd WmwW, si de
surface (44), respectively with an adjacent, end surface (40%. 30 12. An
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ed 52, 52 i i.
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the intersection of the minor side surfaces (44) with the minor plane (P1).

15 8. An indexable cﬁtting insert (38) according to claim 7 wherein, the minimum
distance d1 is given by d1 = D1 — s, where the value s is given by 0.05 mm <s < 0.25
mm. |
9. An indexable cutting insert (38) according to claim 1 wherein, each minor side
surface (44) merges with an adjacent major side surface (46) at a corner side surface

20 (48), wherein each corner side surface (48) extends between a given raised corner (58,
58°) of one of the two opposing end surfaces (40) and a given lowered corner (60) of
the other of one of the two opposing end surfaces (40).

10. An indexable cutting insert (38) according to claim 9 wherein, each cutting
edge comprises a major edge (52, 52), a minor edge (54, 54”) and a corner edge (56,

25 56°) therebetween.
11. An indexable cutting insert (38) according to claim 10 wherein, each major
edge (52, 52°), corner edge (56, 56°), and minor edge (54, 54°) is formed at the
intersection of adjacent major side surface (46), corner side surface (48), and minor
side surface (44), respectively with an adjacent end surface (40).

30 12. An indexable cutting insert (38) according to claim 11 wherein, the major edges

(52, 52°) are recessed in an end view.



13. An indexable cutting insert (38) according to clainms 4 and 12 wherein,
the distance between the opposing najor edges (52, 52') varies fromthe
maxi nrum wWogsanees D2 adj acent the corner edges (56, 56') POTILhE/WDIY NMum
di stance d2 at the ‘'intersection of 18he nmajor edges (52, 52')  with the
maj or plane (P2). 5 14. An indexable cutting insert (3 8) according to

cl ai m 13 whepgi L RBhe GHESE (3§ Pdcciing 8 R14iRGESRA 1D wiered theew.
15. An ?‘%dexégl {ehdg%%{tﬂieng&?n%ert (§8))5a€%orhigng to clains 7 and 14 wherein,

the digisaince baiweesntheheppmbosimgjori siges e@@es5T p4vartes' Jfromarthe snéxiomm he
maxi mum di stance D1 adj acent the corner edges (56, 56') to the minipum

di st ancdistincatD2 regjaceat ithe epmsetadgas ¢P6+ A6 nionthe wdgayn slistanes1dy a4itha t he
' | (P 1). 16.. An,i £ cutting i t ding t
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cutting j@gar)taléiigaesgg@ﬁfﬂiem{@v\gl aim 16 wherein, the major 15 cutting
edge (66) has a length L1 that is greater than half the distance DI. 18. An

i ndexabll®. cufAni hrgleixabler cut{iag)insert B8) rageending 40 raldimswheanst A4 wheret, ribe
cutting edge (68) has_ a length L2 that . is roximately .hal f.the di stance
D2. 19. distancadbsiawer thet PPRESIS JBior( _dges %@@ or AV NEHS GOm e RARIMH, ¢ he

cutting, nsert~.(3 furiher c i agh\nse - )
ext endi ﬂﬁtaﬁ’é’fv@éna(ﬁ%cee %rcogl!leggé) c{gfge@g’r ? gc)et;t) tﬁfﬁwﬁa%gﬂa@?%gcéﬁgo?temgxi S
coi NGl dipgrwbtidh bPEcSRERRGdX G4( B4)) wiR thPihdrd plade (POl (70) conpri si ng:
the cutting insert (38) according to claim19; ‘a shim(90); and an insert
hol der (§2) Ravimigxablel autting .ingartkaR) 4&brding tehclaims Hd whersig, 9gich @isednd
the cutting insert (38) are securely retained; the insert pocket é%%e
conpr i sicaiger 45 hakE) seinne éo(f%)‘?}lttt%eﬁdﬁs@%hﬂff‘hé@a?@ﬁ)maJﬁéﬂﬂén&BB P&FSby a
gi ven [Or. . Si urface (46 f the cutting i I to( irst side
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wal | (94)y beigyg; irfoMe(B ) ingdetss IAiRCe6 (Hhbredl, tHRCn®IeH i Ng
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15 cutting edge (66) has & length L1 that is greater than half the distance D1.
18. An indexable cutting insert (38) according to claim 17 wherein, the minor
cutting edge (68) has a length L2 that isl approximately half the distance D2.
19.  An indexable cutting insert (38) according to claim 1 wherein, the cutting insert
(38) further comprises an insert through bore (86) extending between the major side
20 surfaces (46) and having a bore axis coinciding with the second axis (R2).
20. A cutting tool (70) comprising:
the cutting insert (38) according to claim 19;
a shim (90);
and an insert holder (72) having an insert pocket (84) in which the shim (90)
25 and the cutting insert (38) are securely retained;
the insert pocket (84) comprising: a base surface (98), the base surface (98)
being abutted by a given major side surface (46) of the cutting insert (38), a first side
wall (94) extending uprightly from the base surface (98), the first side wall (94) being
abutted by a given minor side surface (44) of the cutting insert (38), and a second side
30 wall (96) extending ﬁprightly from the base surface (98), the first side wall (94) being

adjacent the major side surface (46) and transverse thereto;



30 wall (96) extending uprightly fromthe base surface (98), the first side
wall (94) being adjacent the nmajor side surface (46) and transverse

t heret o; W0 008/4278218 PCT/I1L03/00099 19 the shim (90) comPETITEER0009% Op
surface (100) that is abutted by a nor-operative end surface (40) of the
cutting insert (38), an opposing bottom surface (102) that abuts the first

side wall ( , I r ) it enRPebyEElive a
shim screw %é%)s,hﬁfeigtgg%gign g?%fgﬁ SP?]%@%&W&?%}E%%S}?NS) apf{l% 5e

t hr eadi gidll sureegdgeyofiticncuting ireseee@ 83.cronppdsarebétidan)sudhee hEIDdbatnabugs de
wal |l (96), secures the shim(90) to the insert pocket ( 42‘% and a securing
¥

screw (88 )firstsidenall{§4).andrgperimeter perace ¢(L9de aytsndtredhe &hr eadi ngl y
d with th ded iving.b 112 f.the,b f 9
Secuves the & angOeRodPE( Sping s ER i Btk ROTE, Borko D “d
ttl | i i B17Y f
The D capbiftingt! SheBBGERINTE hidafed sEdit BOR QIO IR0 L EHELMAL QOF) ety
from t hecupRdha@shiph 89 tohhe ideatRdken(8a)idiry side of the major plane (P2),

and the top surface (100) of the shim (90), in accordance with the present
i nvention, farsdearingospreivsd@8) extanding dheaugh10by imeprtgthaopgh t berg 6$g)r, he
( 100y ctreaqnali oneosey ithar Bmkadek ogb e T AL 1Pb5] 1B LRRG STERCORAT ot i ve
ond Sur LRGeS BObuARY b ($8) B3 HBR pdckBPY49! the Top surface (100) of
10 21. A cutting tool (70) according to claim 18 wherein, each end surface (40) of the
cutting insert (38) further comprises two frustums (82) extending away from the
median plane (M) located on either side of the major plane (P2), and the top surface
(100) of the shim (90), in accordance with the present invention, further comprises a
raised area (106) being a portion of the top surface (100) of the shim (90) protruding
15 from the top surface (100) of the shim (90); wherein |
the two frustums (82) of the non-operative end surface (40) abut the raised area

(106) of the top surface (100) of the shim (90).



