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18 August 2006 TANGENTI AL CUTTI NG | NSERT AND | NSERT HO.I:?%?\U E{"%EJO?: THE
| NVENTI ON The present invention relates to a tangential 4B utting
insert for use in nmetal cutting processes in general and for radial and
axial turning of a stepped square shoulder in particular. 5 BACKGROUND COF
THE | NVENTI ON Tangential cutting inserts, also known as on-edge, or |ay
down, cutting inserts, are oriented in an insert holder in such a manner
that during a cutting operation on_g workpiece the cutting forces are
directed along a major 10 (thicker) dinmension of the cutting insert. An
advant age of such an arrangenent being that the cutting insert can

w thstand greater cutting forces than when oriented in such a manner that
the cutting forces are directed along a mnor _(thinner) dinmension of the
cutting insert.  Anot her advantage of such an arrangenent is that with the
m nor . di mensi on directed perpendicular to the 15 cutting forces it is
possi bl e to manoeuvre the cutting insert between obstacles close to. the

wor kpi ece. For m&% thl ece, a cutting
t ool assenbly F‘L‘ﬂ‘@h@&@%{}ﬁm&éﬂiﬁﬁf E&ﬁﬂ@ﬂﬁ@ tive insert
cutting coner, a tool back clearance angle along its inoperative cutting
edge and an 18 August 2006 -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 r adi aI turni ng operati ons.

FIELD OF THE INVENTION
The present invention relates to 2 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, alse known as on-edge, or lay down,
cutting inserts, are oriented in an insert holder 1n such a manner that -duririg a.
cuiting operation on a workleiece the cutting forces are directed along a major
10 (thicker) dimension of the cufting 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

~(thifiner) dimension of “the cutting insert. Another advantage of such an
arrangement is that with the minor dimension directed perpendicular to the
15 ~cufting forces it is possible to manoeuvre the cutting insert between obstacles
- close to the workplece
| For turning a stepped square shoulder on a workpiece, a cutting
: tool assembly requlres a culting insert with an acute operative insert cuttmg _

."‘comer, a tool back clearance angle along its moperatwe cuttmg edge and an
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In view of these restrictions, cutting inserts for turningsi% &ﬁﬁﬂOGSquare
shoul ders are usually either rhonboidal or triangular; there § aving
..respectively, two or three indexable insert cutting comers. for
single-sided cutting 'inserts. Such cutting inserts are, for exanple, as
il lustrated and described in US 10 4, 632,608, each 'insert cutting coner
being fornmed as a protruding nose portion at the junction between
centrally depressed insert sides. Thg cutting inserts are preferably
doubl e sided so as to be respectively formed with four or six indexable
insert cutting coners. Wth a view to increasing the nunber of cutting

coners, | pteriiy ddpHO YRR Sis oA RRUGHI AR SOl BSARg bifggdescr | bed i

us 6,074?01%%‘3 éprﬁeerﬁ%ut I ng 'ngreka:{é conpr i segzé-ef%our substanti% f‘%/' concave

si de. edgemablkt @andiutgatdt dizested SeedstvEnhoedohent $ojsquare @ppasshogldepper and | ower

surfaces. Adjacent *side edges. neet a(iwg -cutting comer having.an angle in
e

t he rangePasticultsoan ogfavardiy dircgipd rasdigjrfe reQMeplenhin; the Spse qiexiciidt antial |y
. al h ifl.off ' - GUt 1] + ' ts f toi
it e PO Bplbei gl Sla°ark e ditedba S 2R S bPlER, 2 1 U0 1S

| engt hsofm@cge@rﬁiﬂwewm&square,, in which the insert is inscribed,

in atop viewof the insert. Furthernmore, it is not a tangential cutting
insert. Figs. | anli Tjevslofwhesectgstrictigns, cwitirgpingerih for tuanigerstenpely seat ed
25 cutting insert. 22 -for bath .axial and radial. turni erat.i ons, al so
known as S%Pﬁ?g?ﬁ{q?ﬁeﬁ%lﬂeaﬁﬁlﬁlﬂc@ﬁ}eﬁrrhpwgo‘é}ﬁgloét WIMTE%I%& HG8i nsert 22
i's orient | ' @ @hrain ANGidBd @kinb ur ni ng
operati on@%eyéﬁ%%cﬁvdgﬁ&ee%%%%ﬁ%ﬂ}lﬁ&ﬁasgfeﬁn 22 has gg%e oper at Fve cutting
comer 24,ingerfsi r&uichtonftingi ingeriacine, dpe exdonple, as itlustratetbarabdescriB&l sidBng axi al

t ur ni ng ggerations and a second trailing non 18 August 2006 , -3 operative

butti pd%,008 cady inpryt eutting rormer bringfaped a8 p orfTuding erseaREi®or  cutting
edges 50,0,32 O S RO ES ) oaPREal 18 HIA! Pnd Ul sBAardON

preferably double sided so as to be respectively formed with four or'six indexable

insert cutting corners.
With a view to increasing the number of cutting comers, a fully
15 indexable non-tangential cutting insert is described in US 6,074,137. The cutting
insert comprises four substantially con.cav'e side edges extending between
_suBstantially square opposing upper and lower surfaces. Adjacent side edges
meet at a.cutting corner having an angle in the range of about 83° & 5°. Althoﬁgh |
the cutting insert is substénﬁally square and .although it offers eight cutting
20 corners, its depth of cut is limited. In fact, the maximal depth of cut is limited to
less than the -leng‘t_h. of a side of an imaginary square, in which the insert is

inscribed, in a fop view of the insert. Furthermore, it is not a tangential cutting

msett. :
, Figs. 1 and 2, show a cutting tool 20 with a tangentially seated
' .25 cuiting insert 22 for both axial and radial turning bperaﬁons, aisc_» known as
longitudinal and face turning operations. The cutting insert 22 is oriented with
_reﬁéf angleé 1 and v2 for radial and axial turning operations, respectively. The
cutting insert 22 has one operative cuiting corner 24, a first trailing non-operative
cutting corner 26 during axial turning operations and a second trailing non-




~ .square -shou r rn a workpiece. It is a further

1 ; g
' b i

operative cutting coners 28, 26. Fig. 3 is an illustrativ raw showi ng
the cutting tool 20 during 5 either radial or axial turhﬁ%é?%%ﬂé@gﬁ ons of
a wor kpi ece 33. Dashed |lines 34 show an ideal square shoul der and the
dash-dot line 35 is an inmaginary extension of the worked face 36 of the
wor kpi ece 33. As can be seen, for a radial turning operation, the secend
trailing non-operative cutting coner 28 and a portion of the nmajor cutting
edge 30 are oriented such -that theys”extend beyond" the imaginary 10 -
extension.35 of the worked face 36 and woul d engage the workpiece 33 if an

attenpt were nade-to i ncrease the depth of out beyond a depth of cut, d,

Gopth of RAEHICHi FoBh 35°0ES RS ARLAE dpbiond $006: dRy L, | Fo
axi al turgitfifig ieﬂ%éshﬂ], 329@&%@%@&&9%@{@2%&0@ cﬁﬂnﬁg cornd: M4 gRPHhGL-- Of cut | s

also limted to d. Any increase 15 in the depth of cut would lead to a
non- squar epesaitie alging Sirmers 38J26. the insert could be configured with an

orientation such that for an axi.al turning operation, .t first trailing
non- oper ativecutt%ai‘% 3c’6r?§‘r1ﬂ§§ngﬂadéavﬂ83tsg‘6‘ﬁ f ?ﬁﬁmﬁgﬁ%ﬁaﬂc‘i}ﬂ%ng edge. 32
are di gpo : Pﬂ% | Qgﬁ? | Higtae f Li kew se,
t he in?grﬁﬁ%ﬁﬁﬁgg% |gufg(§a@ewﬂ'%s gii]a ori %%%3%2)%@%%%{34&?5 as .a 20

~limted dapidealdquarstshbwidebaidthadash-datithe38ds ah irhagina gxtepsioaof thes due bot h

to the first trailing non-operative cutti n&@comsr 26 and a portion of the

mi nor cut VPHgd 2eeS630f ey werknieaco33-heAs cabrig $9eai Fomg radial Gpaingt i ve

cutting c . 28 of.1 | oaj.or cuttd dge..30. .t is an

obj ect ofgﬁét_mé!’ g‘%&%fqun@aéﬁ% ﬁﬁ“‘?ﬁer%%% ¢ Le'"gac‘frﬁ?zfgiéf_ﬂ%dg ]9%1'891{1 Pﬂg]e 25 insert

havi ng anmujok iciiting dge B0 Rrdbrisitéd sih thadha) "eawlaaa@gahd'wé 'ﬁhﬁ%ﬂﬁfy a stepped
| de Kk obj ect of the present

i nventlDonextensporodF ¢f tha wonksweh face 361 abedr wodld engegd thengrotkipiece 33gi€rmani al cutting
insert. 18 Auggust 20a%6 VO 031074518 P /EbEéy03/ 00

9
attempl were made to 1ncrease the depth of cut beéyond a c?ep%h of cut, d, where
the dashed line intersects the major cutting edge 30, Thus, the depth of cut is

limited during radial torning 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. Sﬁnilarly, the insert
'ccu‘zl_d 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 |
cufting 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 trailin,;,r non-operative cutting corner 26 and a porﬁon of fhe minor cutting

edge 32 and also to the second trailing non-operative cutting' corner 28 and a

~portion of the THajor cutting edge 307
o It is an object of the present invention to provide a tangential cufting
- __25_ - insert, having an unlimited depth of cut for radial and axial turning of a stepped
5 | square shoulder in a workpiece. ' I' .
| | | It is a further object of the present invention to provide an insert
' -  - holder for retaining.the tangential cutting insert. o
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4- SUIVMARY CF THE I NVENTION I n accordance with a first aspect of the
present invention, there is provided an indexable cutti nd8PAHgest2006
conprising: 5 two identical opposing end surfaces having 180" rotational
symmetry about a first axis (RlI) passing therethrough, a peripheral side

surface exiE@nhiagg bet ween the two opposing end surfacescrafifngooper i pher al
edge forned at the intersection of each end surface and the 10 peri pheral

side surface, at least.two sections of each peripheral -e* constituting
cutting edges; the peripheral side surf#ce conprising two identical

opposi ng maj or. side surfaces having 180" -rotational symmetry about a
second axis (R2) passing therethrough, the second axis (R-9) 15 being

per pendi cul SUMMARYE OFFHEINVENRRIQON two identical opposing m nor side

surfaces having 1800 rotational symetry about a third axis (R3) passing
t heret hrough, the third axis (R3) being perpendicular to the first axis :
(RI) and the seclradcaadense (iRD) firstaspa} efithgprasest itFddior] Getaiggrobileddne first axis

f(RI) and thgys 20 a mnorplane (Pl) defined by the first
axis (RI') and ﬁ'ﬂ hg?axﬁ@?m a nedi an plane (M being defined by the

second axis (R2) and the third wls (M; each end surface having four.

corners, %wo I ovieoddentigal pppesing cndﬁmﬁp@ehawugrwﬂ%rotaﬁmml Hummelty coner s -
be1 19 o1 0k R ] R bR e 2 o002 corer cqui d; st ant
LT T B Pk s cuig i 1o e
suffaces and
a peripheral edge formed af the intersection of each end surface and the
10 peripheral side surface, at least two sections of each peripheral edge constifuting -
cufting 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 firstaxis (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); :
| . 2 major plane (P2) defined by the first axis (R1) and the second axis (R2);
20 aminor plane (P1) defined by the fist axis (R1) and the third axis (R3);
a median plane (M) being defined by the second axis (RZ) and the third

axis (R3);

each end surface having four comets, two lowered comers and two raised
" comess, the lowered comers being closer to the median plane (M) than the raised
s corners ; a '. |
| in a side view of one ofﬂle minor side surfaces, all four cornexs are |
) '_eqmdmtant ﬁ'omihemmor ‘plane (P1); | | |
; in a side view ofone of the major s1desurﬁaces allfour corners are
| , eqmd:sfant fromthe ma_;or plane ®2).
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equi di stant fromthe major plane (P2). 18 August 2006 Thlg cuff#'[ i nsert
may have a maxi num di stance D1 between the m nor side sur s i's
greater than a maxi num di stance D2 between the najor side surfaces. In an
end view of the cuffing insert, each major side surface nmay be recessed.
In an end view, the distance between.4.he opposing nmajor side surfaces may
vary fromthe nmaxi mum di stance D2 adjacent the coners of the cutting insert
to a mninumdistance d2 at the intersection of the major side surface

Wi th the maj oThe plt8Agin6ER may Hade BinitxifHikn HistdRaqs1 Q&WB@HtHégniﬁbrVﬁdli'e by d2 ;
mm n an en

D2-t, where th alue t ma be given by 0.3 nm<t < 0. 4

vi ew of t CEE&Q\{WQGFPW%K“@?{&& Pﬁnrfﬂsrta'g‘?eo%ZEWSB@“%@Ob@derecessed. In an

end vi ewsurfdeesdi st ance bet ween the opposing mnor side surfaces may vary

fromthe nmaxi E;I[Jm di t_aan: Dl adjacent .the corners of the cutting insert to

a mini mum di SARTE WEW gt thecutting insedeeqghgnaigk sife sufacsdpayheie surfaces with

t he m norecegdedne (Pl ). The m ni num di stance dl may be given by dl =D -s,
where the val ue s jven 0.05ymm < s . < 0., 25 mm Each m nor side

~surface may n@‘radbeﬂrﬁ?nwgﬁe ﬁﬁf@&%%mf?&mve SPRASINg PRigkddgeutaces Bid¥er si de
~surf ag e, vamabsi the efsdm@ard diReincs iDPeadjabeheme domerestthe dubRy e ta gi ven -

rai sed coner of .

Corner oD it 1ot dire e LB e SR BT 16 August
2006 - Gplee{Putting edge nay conprise a najor edge, a minor edge and a
corner edge, The minimum distance d2 may be given by d2 = D2-t, where the value t may

begiven by 0.3 mm <t <0. 4 mm.

‘ In an end view of the cutting insert, each minor side surface may be

recessed. ‘
In an end view, the distance between the opposing minor side surfaces may

vary 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 (P1).

The minimum distance d1 may be given by d1 =D1-s, where the value s may

be given by 0.05mm < s < 0. 25 mm.

Each minor side surface may merge with an adjacent major side surface at a
cormner side surface, wherein each corner side surface may extend 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.




v o
t her ebet V\éen. Each maj or edge, comer edge, and m nor edge nmay be fornmed at
the intersection of adjacent major side surface, corner 18i/Ag8ugi#O0dce, and
m nor side surface, respectively with an adjacent end surface. The nmjor
edges may be recessed in an end view. The di stance between the opposing
maj or edges may vary fromthe maxi nug distance D2 adjacent the corner
edges to the mninumdi stance d2 at the intersection, of the major edges
with the major plane (P2). The m nor edges may be recessed in an end view.
The di st 2aGcRMYERR PR RE 1Bt 8ffe, 8HIRS Y ah@eoddBabbe maxi mum
di stance D1 adj acent tér}gc cor ner ecfgegt%{eé the m iraf]urana |&Eanc 'dl at the
i nt er secteERedfeahe i nor edges with the mnor plane (131). Each raised
corner may f OESRAmSF 8&de, Ebthbt S BRE nARA oGk ARGHe (BRI atdRlyl M nor edges
formmajor and m nor cutting edges, respectively. Cener aﬁly_, the maj or
cut ti ng BIRGEHER otadiaceat maieh sie BHrfagearomer gde aureace: anpthmineasitlet he di stance
DL _Genesiplabl rebBeaitdip Giin GH ebjabeniadae e, have a length L2 that s
approximately_ half the distance D2. The cutting insert may further
conprise an i H&MRIOf RAGREIRALRA ecestasiirRgNd Migiveen the maj or side surfaces
and having a iy @s@iitSbanbasindi dpPodihg hadtedassma vaRPftotn &B%axuhnmaccor dance
ere is

with a second aspect of the present Tnvention, t provided a cutting
tool 18 %380k D2 adigcent the-enrper adors o theenipinum distanpe d2atthg shim and an

insert hﬁiefh%rcti&ﬁtdﬂtﬁgm%i'!'br!eﬂgééﬁlitm%_‘?ﬁéjo}ﬁlané"ﬁf‘ﬂh the shimand the cutting
insert are securely retained; the insert pocket conprising: a base surface,
the base sur fﬁl’?é“!ﬁ'@f BRPeRBNAN Rejrecessed in an end view.

The distance between the oppaosing minor edges may vary from the maximum

‘distance D1 adjacent the corner edges to the minimum distance d1 at the
intersection of the minor edges with the minor plane (P1).
Each raised comer may form a corner cutting edge and adjacent major and
minor edges form major and minor cutting edges, respectively.
Generally, the major cutting edge may have a length L1 that is greater than
half the distance D1. |
Generally, the minor cutting edge may have a length L2 that is approximately
half the distance D2.
The cutting insert may further comprise an insert through bore extending
between the major side surfaces and having a bore axis coinciding with the second
~axis (R2).
In accordance with a second aspéct of the present invention, there is
- provided a cutting tool
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by a gi‘ven major side surface of the cuffing insert, a first side wall
extending uprightly fromthe base surface, the first sidéAHavNst2886ng
abutted by a given mnor side surface of the cutting insert, and a second
side wall extending uprightly fromthe base surface, the first side wal |
bei ng adj acent the major side surfac% and transverse thereto; the shim
conprises a top surface that is abutted by a non-operative end surface of
the cuffing insert, an opposing bottom surface that abuts the first side

wal | t d| n tween SCI ew,

vl | i O BRE PhE P Bt A RUERSRRR I Al s o

't hr eadedwbisb dhaishivranddiie Clhtmgslasemdr@sad:ere\harletalnenecur es the shimto the

i nsert pocke C d 0 e i.nsert through

bor e, tﬁr eadfthnegf,‘g'&t @%gg‘l'ég""&%’ﬁ E%gﬁe gé%aecg {rhgg)gg% W-E"’%S“obreg'goqbui base

sur f ace, by agives snajtresidasuriang of theseitingtiserthe fitshside wap exleatiing Iﬁpnd;htlgnd surface

of the c rust uns |ng away

Trom t e o fabasrEhisoliie fil 488 el BORG aBincd R SfPh HlBor st ane ™ 2)

~.and the @ﬁibeQuﬂlngimemfarldwesemndsmwdImxtdmdmgmpnplntlys‘eormtheebesed area being a
ortion fo 1 he t surface of

_'ltohe Ish erfatvc\:,EgtP%‘ﬁ&@ f“?d\(ﬁ\%eﬁ'lgués urerg%g]"%ue 6N L@%&%ﬁﬁm\fén%"ﬁﬁseﬁurface abut

“the rai s@@rf%i@ea of the top surface of the shim BRI EF DESCRI PTION OF THE

‘DRAW NGS For fﬁelgﬁ{,ﬁ gé] stha é&théﬂ? weﬁwaolqo ﬁ%&‘%{?ﬁn e descri bed,

by way of exan& erence e’acco rawi ngs in
whi ch: 18rfagg 9§ thezatiBg In$r‘tFalg0pwoalng bmfttom siridee thatabuis ttaaeiﬁ:ypsn@saWalpri or art

cutting. ér%oé perithet8r suftfaes e2nGRg tdrE¥btREedNe Cutting tool in Fig 1;

a shim screw, extending through the shim through bore and threadmgly

- engaged with a threaded second bore of the second side wall, secures the shim to
the insert pocket; and

a securing 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. _

Each end surface of the cutting insert may further comprise two frustums
extending away from the median‘plane {M) located on either side of the major plane
(P2), and the top surface of the shim may further comprise 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 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:




Fig. 37%sa plan view of the cutting tool in Fig. 1in a rnin eration.
Fig. 4 is a perspective view of the cutting insert in acc QHWZZ%Qh t he

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 shown in Fig. 4,
Fig. 7 is a cross-sectional view of the cutting insert show in Fig. 6
taken along CGC 10 My. 8 is an end view of the cutting insert shown in
Fig. 4, Fig. 9 is a side viewof a cytting 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 inyention i . axi al turni operation; Fi.g. 12 is a detailed view of
Fig. 11; Fig. l{ié'a‘{]’sq %Jaﬁ%wewg&l/%&ﬁ?ﬂ@r@ﬁ?#ﬁ%ﬂ%%ﬁ’ in accordance with the
present i nveRklon;d rAdi %'ii’ctiﬁ%' jpn; Fig. 14 is a detailed view
of Fig. 13; 2 1%02;1.3 %5%df%bg£?%pect|5g&géﬁﬁ%§ed view of cutting tool in .
accordance w titg. 3 ise plaresiewtof ihewentingdool inlig. Fiby a tirfingHperatiend vi ew of a
cutting insert_shown insert in accordance with the present .invention. 25
DETAI LED DESCHiig™ 5N Ryesprriive XvrNf teawuting wsert Braceerdanceswitythenn (o Figs. 4

to 8, show a.t ntial indexable cutting insert 38 in accordance with
'presen$ iﬁ?g%ﬂlbvﬁ&&%ﬁe cutting insert 38 is generally manufactured by form

pressing and gipt®igfirsBsi@eIRM Gthe 6@fibg HRert SMP1y. 45 tungsten carbi de, and
can be coated or uncoated; The cutting 18 August 2006 -9
' Fig. 6 is a second side view of the cutting insert shown in Fig. 4;
. '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 cufting 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 furning operation;
Fig. 12 is a detailed view of Fig. 11;
Fig. 13 is a plan view of the cutting fool in accordance with the presenf
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 inirenﬁpn; 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 7
- Attention is first -drawn_ to Figs. 4 to 8, showing a tangential
indexable cutting insert 38 in accordance with present inventién. “The cutting
' insert 38 is generally manufactured by form pressing and smteriiig a cemented

. “carbide, such as tungsten carbide, and can be coated or uncoated: “The cutting
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i nsert “38is generally rectangular in an end view and co ses é

I dentical end surfaces 40, and a peripheral side surfacez%é ?Qﬁng

bet ween the end surfaces 40. The cutting insert 38 and the end surfaces 40
have 180" rotational symetry about a first axis Rl of that passes through
the end surfaces 40. Since the end 5 surfaces. 40 are identical, only one
w Il be described, it being understood that the other end surface 40 has

i dentical structure. The peripheral gide surface 42 conprises two opposed
identical mnor side surfaces 44, two opposed identical mgjor side
surfaces 46, and four opposed corner side surfaces 48. Adjacent maj or and

m nor- side s aces 4 10 mer a co n coner side.s ce 48. The
cutting |1H§eé—$§§ a&ﬁ@ﬁyﬁél%ﬂﬁuéﬁrm B glﬁ“f COMPTISCS £Vq ﬁ?agteﬁ i onal
symretry of
rotationa gérm@t rs"g&%%aggé%laés%? %‘gﬁoﬁ?ﬂggéxﬁ&d?eg E&rr‘gj%c}ffhél g'gtsg%%%‘cgces 46. The

cutting i40s€The Gatiag thsei 88rand dite andlerfaced 48 haviAl 8)° sotationsd syrhii@iryr ot at i onal

symmetry about a third axis R3 th 1:gl_passes t hrough the mnor 15 side
“surfaces amuhﬁaimtsm% R e dhat pagsesitirayghrthe gad syriages A Sdececihe eadi s of 180

ena. sust oG R} ik el ol MR RORk Sl Kbl upiRed IEECTTD, SO0

two i dentdibé endREEE@MO hasTidBicalefgemr®2, two identical opposed mnor edges
54, and four opposed coner 20 edges 56.. Adjacent nmgjor and m nor edges

52, 54 nerge at a Gbenperiphwniesidedyefass 42T¢£m1pmspertwed@1m98®21®n‘ecaflor med at

the i ntersecti on of _the or sid urfaces 46 w end ur f aces 40,

Lhe m normEgy sEesr e 4 T orRpsad et SRS el A6 sl

surfaces oﬁ)é Yidt Eheh 1S ﬁUésftf’S:eﬁ ﬁgcnt%ﬁg?lle?n 'Eﬁfe suf‘fﬁ gare forned
n S

at the i rsection o e comner s aces e end 25 surfaces

40. Fo0 frerfgbet adseﬁ:@mouoctomer gide $urfhce d8NETHe @aﬂmgamﬁesslaﬁéﬂoﬁmem cutting
i nsert 38, a mnor Iane Pl, to which the major edges 52 are generally
paral | el Sife surfagem A6y ihave oF80P heotatinnel rymmelet abgw 3 secnd | wdy the first

and thir dpe%:))(e!n uiar to the first axis of rotational symmetry R1 and passing through the

P

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 thmugh the minor
15 side surfaces 44 and is perpendiculer to both the first and second axis of 180°
rotational symmetry R1, R2.
The p_eripheral 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 idéntiéal 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

infersection 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 surfaces 48 with the end
| .2.5-- 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 cufting insert 38, is defined ﬁy the first and third axis of
. rotational symmetry R1, R3. A major plane P2, to which the minor edges 54 are



rotational- symmetry R, R3. A nmgjor plane P2, to which th(? 1rA\nor ﬁ&ges 54
are 18 August 2006 10 generally parallel in an end vi ew! DAUFHRE 2006 ¢ | ng
insert 38, is defined by the first and second axis of rotational synmetry
. R, RR. Anedian plane M which is perpendicular to both the first and

maj or plane PlI, P2, is defined by the second and third axis of rotational
symmetry R2, R3. A width dinension D of the 5 cutting insert 38 is defined
as a nmaxi mum di st ance di mensi on betwgen the m nor -side surfaces 44
nmeasured parallel to the third axis . Alength dinmension D2 of the
cutting insert 38 is defined as a maxi num di stance di mensi on between the
maj or side surfaces 46 neasured allel to t second i . For the

t angent | °0ERLY Pagleh Tt e’@g?’l%&a Cdt Wé#g%hlslﬁ%%flgfé}@ﬁ%ﬁthan t he

| engt h Jaﬁhgddemaﬁgl oPfotaiSR0 G YR ReaCA it BlahO M, wRIdRI s edges 56 of -

a given en surface are four toner$ conprising two dianetrically opposed .
rai sed coeependiBilar o dothvihe dirstrakiniejat ipjane filo iy defimed By coersscopé0. The

I d s .60, . Gl tot ' ) .Mth h i sed
comr et aisiet WPl SYBEITIER Bb. (hcVRARGIEG Rirabes 44, al
: ba el _ s a4,
i ew of - ardyi gt SRRl o 3Bl AfodrlfiBhIOh pRVRRT e minoE 2 £057

- equi di st asde §urfited e nivahiged pabhsletoRBe HEAT IS RILr Adenigh dBnerkredd?2 48 ext ends
bet ween a gi ven rai sed coner 58 of one end surface 40 and an adjacent

| ower ed oafrthe cdtling mnsetiS8dp dednadpsemurasioning distange dizaaisiondebreasithe 20 surface
48 has unif.ormyradi us of curvature al its length,.and typically forms
an are arfgier éf‘{ngu#mS f&rﬂﬁﬁ@'@ilﬁaé@f?iﬁpn@er%ﬁcgg‘ﬁi a§}‘?dﬁ|(i0\/vi:t‘%5&.ﬁecomars 58,
60 enabl g}tﬁﬁ' | 3 ; 3 Gkpt 3 coners 58
for indét;'?(ﬂlJ égﬁaﬁ ] ac%%%sleﬁrasﬁﬁﬁthiﬁg&%ag%\réﬁse&ggl %g%ﬁ%%?g%?end f%’ggn t he coner
25 edge Sfimehsien P2ven raised coner 58 with a variable slope to a respective

| ower ed

Associated with each of the four corner edges 56 of a given end
~ surface are four corners comprising two diametrically opposed raised corners 58
and two diametrically opposed lowered corners '60.' The lowered corners 60 are
closer to the median plane M than are the taised comers 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 corper 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.

enablé 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
725‘_ 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 to the median plane M. Moving along the major

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



coner '60. In a side view of the cutting insert 38, adjacent each raised
comer 58, the slope of each mmjor edge 52 (see Fig. 6) 18 Ajsner2000y
constant with the major edge 52 substantially parallel to the nedian plane
M Moving along the major edge 52 towards an adjacent | owered comer 60,

t he sl.ope gradually increases and 18 August 2006 finally decreases

adj acent the | owered coner 60. As can be seen in Fig. 5 each mnor edge 54
has a generally simlar formto that 1pf ‘the nmajor edges 52.. Thus in a
respective side view, each major anc} m nor edge 52, 54, has a simlar wavy
el ongated "S"-shape. 5 In an end view of the cutting insert 38, the major

edges 52 are cpncave. n other words, t | or .edges.52. are recessed in
o ond v B HBPERS adipgentihe Jast Saingk B PR IRoeER haits Gibos 29
varies fr | I: 0 I ni mum

di st ance gaogtg%eﬁ%tg%tg g%%yo%%%%agg@gﬁ%%?tsﬁ t g@rraj or plane
P2. The ninni sebpectivs tida atevd 2atls nifdri anddnidyr edbel32, 541 had fsimilanenayvipi ndi ng

exanple, t is Q%{“e(,;}ter than or equal to 0.3 mmand |less than or equal 0.4
mm | n arflengsteg ‘Sirsbapa-he cutting insert 38, each major side surface 46 is

al , +bej dinth ' i ated '
cdge S5 1t sHb A LERRIEC cillnd AfeR TR B A R BREN Wt ween the
_opposed rmh&rwﬂﬁ,e%éff’naﬁ@n@d%d;kﬂvi@@réde@se@pﬁpﬁmnﬂ?ﬁew wheRis U aces 46)

_ -fromthe nmaxi mum value D2 to.the m ni mum
val ue d2.distanceznbawder ithevopposetemagiot eigey Shyeries Edm ahpromimmicly ddyes 54 are

al so. concave, in a simle nner,to the npj or. edges 52. The dj stance

bet ween ta#ace 6 SOmCHERg %ﬁfa@snwnpw Gistanted2, g ; %wpggowfgth?

~approxi i“?ﬁ] o %&r}? ﬁﬁnh@ ' 'gtﬁgiﬁg' nce dl at
the int %@é{?@%sgg gtﬂ%n%agéﬁﬂ e g’egﬁig w?‘ﬁ{@ﬁ%nérg é\lzor P alﬁ‘?’%. The

m ni nugn P stianee ﬁUn-l’jiﬁdﬁgfeixﬁﬁ@Iepyid:)greateﬁmahmréqﬁﬂﬁom.mﬁjrmgn@mgm e, sis

greater than or equal to 0.05 nmmand |ess than or equal 0.25 mm Likew se,

in an endhan ene@fal Oemauyt I ay eheé igve oBthe awdting inserd B8, eachangjor sidee 44 i s

concave, bein ecessed in the sane nner as its assocjated.
o surtace 46 5 R0 concave, being feuessen I the Sitne mander a8 its associated

major edge 52. It should be noted that the variation of the distance between the

need 15 not decrease unifor [

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 ihsert 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 2 minimum distance d1 at the intersection of the minor
20 edges 54 with the minor plane P1. The minimum distance d1 is defined by 151 -
s Ina non-binding example, s is greater than or equal to 0.05 mm and less than

or equal 0.25 mm. Likewise, in an end view of the cuiting 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 vale d1. R

| . It will be appreciated that'whereas the whole of the peﬁpheral edge

| 50 can function as a cutting edge, in practice, sections of the iJEfipheral edge 50

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




T T

m nor- edge 54. The variation of the distance between the,gg&oseﬂ | .nor
edges 25 54 (and |i kew se the. opposed m nor side surface %?5 2 not
decrease uniformy fromthe maxi mumvalue DI to the mninmmvalue dl. It

wi || 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
adj-acent the |lowered coners 60 will not function as cutting edges. In a 18
- August 2006 -12 accordance with a specific application of the present

i nvention, each given peripheral edge 50 has an effective major cutting
edge 66 that extends froman associated given raised coner 58 :along the

gi ven co d i A . gi j.or cutting
edge | eng?%wﬁé,g&vﬁfﬁgﬁ%i %ﬁ %?%cgtagﬁ 'ﬂ&aﬁﬁﬁ (g{%lggﬁ%saﬁ %ﬁéentlgp ? teﬁéeip\%ﬁ%{n h di nensi on
Dl . Addi t eriphetal edié S00@0 R amReive iajdrhatingpaize fdecthapattbndtran Af t he

present invention, each peripheral ed&g 50 has an effective min or cutting
“edge 68 t Amociated @ivE toisethcamea S8 plong e givanesorneri algd S6candribe gb®nal ong t he

-gi ven ‘corner edge and .t he given_n no d far. .a.given .mnor cuffing

Jiue | ongiiator (88 S Fof Mehdrniior e Sos 6 11, iilioR i s a1 50

di mensisonokPhatMACBE HMwidih Mk HiGHD1! OARGnal, B dodPiantBHiNhes] de Vi ews

of a «cutting tool” 70 in accordance wth the present Invention. The cutting

- insert 38spcodr amilicefiomoflths pydsenty hvamtibiy reacke pespheralo pdgeasd \bes raai sed comner
58’ outvvari%l y. prdj ecting fromthe cutting tool 70. 15 Attention now drawn

to, Figs.cHectypdniner cufimg edger ofb thatiaxiongs fomm @py assecipted Hiveingdsed hol der 72

Lo DL A Bl DR B o SRR
stepped - st Qui@Wdde lenbth, 152, 3hiGPR pbiokemaBIyCincSitiiethe 3f @ len@er at i ve
comer edge 56' of an operative raised comer 581 an operative mnor 20 edge
541, dfid dimensionD¥g | owered coner edge 781. It will be appreciated that
that Attention is now drawn to Figs. 9 and 10, showing side views of a
cutting tool 70 in accordance with the present invention. The cufting insert 38
has relief angles y1, 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 frailing lowered comer edge 78°. It will be apﬁreciated that that
Cm operative fnino: 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

wotkpiece 76. Due to the relief angles 1, v2 and any other required orientation
of the cutting insert 38, an entering angle K is formed between the major edge 52
-2 - 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 séen, the trailing lowered corner edge 78’ is completely relieved from the
cylindrical surface 80 of the workpiece 76, Whereby- the depth of cut for axial

" turning is unlimited. | ' '
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an operative mnor edge 54' constitutes a secondary cuttiUgAedEe 8 W per
and that only a small section of it adjacent the operati £ ge 56
contacts the workpiece 76. Due to the relief angles yl, yZ and any ot her

- required orientation of the cutting insert 38, an entering angle Kis
fornmed between the major edge 52 25 and the feed direction FI, and a back
cl earance angle Kn is fornmed between the .operative mnor edge 541 and a
cylindrical surface 80 of the workpi gge 76. As can be seen, the trailing

| owered conmer edge 78" is conpletely telieved fromthe cylindrical surface
80 of the worl Tiece 76, whereby th& depth of cut for axial turning is

gm):/\nmnzge?he (1:§t ?:Jgg‘ﬁ‘ft 006133@‘%’ %"{é‘ﬁ?? :Esé%#]ﬁ\gh%}rdgﬁ s&’%w:’:}?ﬁgilep%@ﬂgg?e\}fdurl ng
an radi al iﬁ@%%@ﬁﬁh@&ﬂta&dgpﬁz%w “HEWQiﬁdring%fﬁﬂiﬁl iRk operdRbK P! €Ce 76

rotating about an axis A Adjacent” ~he cylindrical surface 80 is an :
oper at i ve offajoytindricpd stifhce hofbpenttpicce 76aovtating abdgfeansis Af Adjecemper at'i ve
comer edge 581.an. operative mnor edge 541, and a trailing | owered coner
edge 78' . 'the pylingricpl gurtags $s an opex ¥, T s ‘%a?pealatom@tw%p%wredge 521

consti tut -5 £ At AW d_that |2y spal | -
_ secti'onyo:‘%a Tg‘?sgd?g(%%wffr&@%%%ggf?% %nﬁgﬁ%%@%m&#g(ﬁa s’aﬁﬁlegsmrkpi ece
76. Due t qrailbgy Yooler&f camed edeey8”. Y & wilhbe apyreiated thaethiat m@Fa@ﬁe@t ation of
the 10 cutting insert 38, an entering angle- Kis formed between the

oper at i ve mHjproedgeedecastitidesda seeonfleydowmiing etgo or Mdperaandl thabanly &l ear ance
-angle Kn is fornmed tween*the operative | or_ ed 2! and,a. st epped
cavar e snotelaron of fefBCeh i ppBE pher P aoh EctEacts e iRt | T g

| owered ¢ r BT etel ¥4 &ld My t : guar e
shoul der (73@30 ﬁ'?%g ﬂ\z/\%ﬁy&? gggﬁgg,h, %’5%\&@%,@?%?ﬁéecfugfg%tdgﬁg%hggﬁ 15{13? radi al

t uni ngl0 s cuitingnintextl 38The eatxaing epgtn¥ Hefommicd bebfednhihe copictative mimeert 38 'wi | |

now be descri b,ed with reference_to Fig.. 15, show ng various_ el enents not
ment i oned ¢dg® 8¢ andrifless foed | dirpstion Kiln @pd @cbackorlearence angle Kol fosued end

surf ace. 4%etv9e%nitﬂ§ %Esgrative major edge 52’ and a stepped square shoulder 74 of the

workpiece 76. As can be seen, the trailing lowered comner edge 78” is

‘@)

completely relieved from the stepped square shoulder 74 of the workpiece 76,
15 whereby the depth of cut for radial turning is unlimited.

Thé 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 a shim 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 pockct 84. The shim 90

surface 104 extending therebetween. The top surface 100 of the shim 90
| 25 comptises 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 a,rellikely to impede chip-flow, thereﬁy limiting the lengths L1,




if a fi
i i i 1

pocket 84 of the insert holder 72, an insert through bore a ring
screw 88, 20 a shim90, and a shim screw 92. The, insert1€88ﬂ@¥%§@g
conprises first and second side walls 94, 96 wuprightly extending froma
base surface 98 of the insert pocket 84. The shim 90 conprises a top sur
ace 100, a at opposling ottom s ce 102, a per eter surface-104 extending
t her ebet ween. The top surface 100 of the shim 90 25 conprises a raised area
106 extending away fromthe bottom sysface 102 of the shim90. A shim

t hrough bore 108 extends between the top surface 100 and the bottom
surface 102. The two frustuns 82 of each end surface 40 extend away from

the nedi a lrane n te | e Iher side of the major plane P2.
The frustE‘%E’fgge%%??&%wrt(%&%ggg%(ﬁi‘%l flow, thereby limting the
lengths L1, 18 Augudje #8690 id4edufedin ithe inkBitQfocRBASAWIEH it§ WottbRd edges 66,

68. The shim90 is secured in the insert pocket 84 with its bottom surface
102 abut t surfpceht?s abwitiolg dhel seoumid 5186 wath86s hTThe sbinewc@®, 92xexiauds  t hr ough

the shim throygh baqre 108 ‘and th din N es Wth.a threaded 5 second
bore 110 HeSghe; My HRouste barsc i 2ud dureadRBBoaTzatit il HukaS&E:s o 56°ro
the i nser ‘ . | i tes | E‘hﬁ% : { psert pocket
84 w tf}s gec%ggiﬁ g%eﬁgta%gﬁ%%Bngﬁg Sé%}gvg%]g%?’%t% e oﬁﬁggur a‘%:fabsloo of the
shim 90. fHednsdri pekets84]eThatdttifg irabi38 it becurediarths irdert puckiet 84 with of t he
cutting insert 38, .and_the base surface 98 abuts the major side surface

46. The t aBoRropstating cudswfacs 4dadiacentoe ten surtaced@0hthedéml. s -t he
55 oxt endOnt ARGUGH B BeitinoR 58 Stadt 44 BEme R tbien AR B 20575
threaded pReaNLRI9PahRs HeZmbfor Li¥8 SBARSe 46 TBE SwFRhunis 82 of #86RI pOCket
84. it wll be appreciated that the particular formof the end surfaces 40
15 wi |10 deperaiiveoend hefade silgabut det misedtdres 10@kE thentop sacfacaih®0 vhithcous wor ki ng
~ shim 90. The éecurmg screw 88 extends through the insert through bore 86 and
threadingly engages a threaded receiving bore 112 in the base surface 98 of the 7
insert pockef 84. .
- Tt will be appreciated that the particular form of the end surfaces 40
15 will depend on the design factors that take imto account various working
condifions. 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 élemqnts.
20_ _ It is advantageous to have recessed side surfaces and side edges to

take into cohside_ration 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 sfraight, as shown in Fig. 16, either

o 2_5 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 undersiood that various alferations and



! i
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conditions. For exanple, in order to increase the effectiye cutti wedge
angle, a 1land 114 is provided adjacent the peripheral edééx 63%%2% Fig.
7). A rake surface 116 slopes downwardly and inwardly fromthe |and 114.
If desired the rake surface can be provided with suitable chip control
el ements. 20 It i's advantageous to have recessed side surfaces and side
.edges to take into consideration manufacturing tolerances so that the

sides will not become convex or paridally convex, when viewed in an end
view, and interfere wth the workpiece. It is possible to use straight
side edges, i.e. the major side surfaces 46 and the maj or edges 52 could

be straight ;..as..shown.in Fi 1 i fher. 25. b i ght. C ing
toIerancegmﬂﬂﬁ?ﬂgnbg%@@%ﬁdm%ﬁﬁwgwﬁﬁé%Pﬁ@mgﬁhﬁét%%%???%ﬁgﬁag%égg§ of

gri ndi ng. ;pRbhitplghetdigafr @BRALd i nvention has been described to a certain
degree of particularity, it should be understood that various alterations.
and 18 August 2006 nodifications could be nade w thout departing fromthe
spirit or scope of the invention as hereinafter clainmed. 18 August 2006
16 CLAIMS: 1. An indexable cutting insert conprising: two identical
opposi ng end surfaces having 180 rotational symetry about a first axis
(R1) passing therethrough, a peripheral side surface extending between the
two opposing end surfaces and a .peripheral edge formed at the intersection
of each end surface and the peripheral side surface, at |east two sections
of each peripheral edge constituting cuffing edges; the peripheral side
surface conprising: two identical opposing najor side surfaces having 180
rotational symetry




about- a second axis (R2) passing therethrough, the second axi s éR&é bei ng
perpendicular to the first axis (R); and two identical olfpd Ghor side
surfaces having 180 rotational symetry about a third axis (RS) passi ng

t heret hrough, 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); a mnor plane (Pl) defined by the first
axis (Rl) and the third axis (R3); al®redi an pl ane (M being defined by the
second axis (R2) and the third axis (R3); each end surface having four
corners, Lgﬁw%pv\ered corners and two raised corners, the |owered corners
bei ng cl§ v the nedian plane (M than the raised corners; in a side
view of one of the m nor side surfaces, all four corners are equidistant
fromthe m not_pl an é : |n a side view of one of the major side surface,
all four corné?g’dﬁi‘%' g ?%Ilné?’éﬁ?mf"f‘%rr‘ﬁthe maj or plane (P2). 2. An

i ndexabl e CUthTGenti&éﬁdﬂpo@ihg%rndlsﬂﬁaéé% fbdhdn do° %@[l@r'ld?syﬁﬁfétrﬁ'ébéut@ ' nsf”
IS greater

has a tange D1 bet ween e m nor de surfaces t

t han a%%‘%{ﬁ@p@?ﬁ%@ [éhfﬂlé@m@eﬁﬁrlphérahﬁp%ﬁ“@ﬁ“@e%‘@?‘i’ﬁ&E@tweeBfheAn

| ndexablmocaﬁpbsmgen@senféce@(‘a@qrdl ng to claim2 wherein, in an end view F |
18 August 2006 17 of %Iﬁe cuttldz I nsert, each major side surface is
recessed. 4. ARCRRAIA dofme % ﬁhﬁs'@iefse&E%PH?ﬁﬁ" £0d epdaen andviErein, in

an end vperighetaheideiufaosiCat IB8$MRBNsdclIGN BPESEH BeriBHerl e'iikhqg%oﬁhﬁtﬁtﬂ@es varies
fromthe r@] %?8 di stance D2 adjacent the corners of the cutting insert to

a mnim e d2 at the intersection of the nmajor side surfaces with
the major pl ahe pbfiheral side surface comprising:

two identical opposing major side surfaces having 180° rotational symmetry
about a second axis (R2) passing therethrough, the second axis (R2) being
perpendicular to the first axis (R1); and
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);
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 comners being closer to the median plane (M) than the raised
. comers; '
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 the major side surface, all four corners are

B equidistant from the major plane (P2)
2. An indexable cutting insert according to claim 1 wherein, the cuttsng insert
" has a maximum distance D1 between the minor side surfaces that is greater than a
maximum distance D2 between the major  side  surfaces.

3. Anindexable cutting insert according to claim 2 wherein, in an end view




?
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5. An indexable cutting insert according to claim4 wherein, the mninmm
distance d2 is given by d2 = D2 - t, where the value t i§8@i‘\9€ﬁ3ﬂ960.3 nm <
t <0.4 mm 6. An indexable cutting insert according to clains 2 wherein,
in an end view of the cutting insert, each m nor side surface is recessed.
7. An indexable cutting insert according to claim6 wherein, in an end
view, the distance between the opposing m nor side surfaces varies from
t he maxi num distance D1 adj acent t h&’ corners of the cutti ng insert to a
m ni mrum di stance dl at the intersection of the mnor side Zurfaces \|Nith ,
the mnor_plane (PI). 8. An indexable cutting insert according to claim
wher ej n,OfttE%cHtiﬁﬂé Hﬁ%ﬁt FCEMRRISIdE syrtacyigeeressedl = D1 - s, where the val ue
s is givan byARiffexablke cusing ifberDacd®ify to"Blaid WFRRIIE it dh lehB Ficw) 35 t

claiml wherein, each m nor side surface nerges with an

ding fo 0 m. [ .
ggljcg(r:elntg’ﬁ}é’f‘ﬁ‘? befvrens ther QRROSING A5 §ige ssrfaeess yrarigseiromyiier @RXMWETh cor ner

side sur isAce BRetisceRetneaRiingts OF ¥R cutiHgSRGert b NEMifthufRstBhce 4218t t WO
opposi ng.end surfaces and a given |owered corner of the other of one of the
two oppolfendntersaetion, foécg?. "I%Pr Aide neleleses e witht ithey MaisEr Plape cding to

cl'ai m 9 gher eAm,indB@bleC tittind hsRA0CaccoRIRY 6 @R FBiIreiRIUR ninifuRP’ edge

and a coner edge.therebetweep, 11. An indexable cuffing insert according to
cl'ai m 1095iARFR ¢t D2 g

Is gixem, by JeWheredhe yalugdde givan by -+ 81 &dge Oids f or ned
at the imkersection of adjacent major side surface, coner si dfe surfage,A
and mnot side surface, respectively with an adjacent end surface. 12. An
i ndexabl ¥ cut @Hée %g%fsi'tt'ﬁ%&??ﬁi ATPOring foaplaime12 Whiesein). in an igad Yigwoel edges

are recetsediting irsBrteguth\hiaw: siddBsuiiige st réB6ed. 18 13. An indexabl e cuffing

| -nse‘r t a_Ecor dAnn%d;[a)?ab(fé 3&%'159 iArfasgrrt] daclc%rd\{\#getgecil;}r’n é[pvﬁerein, 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 (P1).

- 8. An indexable cutting insert 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 according to claim 1 wherein, each minor side
surface merges 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. |

- 10.  An indexable cutting insert according to claim 9 wherein, each cutting edgé

- comprises a major edge, a minor edge and a corner edge therebetween.
11.  Anindexable cutiing insert according to claim 10 wherein, each major edge,
corner edge, and minor edge is formed at the intersection of adjacent major side

- surface, corner side surface, and minor side surface, respectively with an adjacent
end surface. _

" 12.  Anindexable cutting insert ‘according to claim 11 wherein, the major edges
are recessed in an end view. '
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di stance bet ween the opposing major edges varies fromthe EQRX' mg%éjé stance
D2 ,adjacent the corner edges to the m ni num di stance d2

i ntersection of the maj or edges with the najor plane (P2). 14. An

i ndexabl e cutting insert according to claim1l1l wherein, the m nor edges
are recessed in an end view. 15. An indexable cutting insert according to
clains 7 and 14 wherein, the di stance bet ween the opposing m nor edges
varies fromthe maxi mum di stance D1 1&djacent the corner edges to the

m ni mrum di stance dl at the intersection of the mnor edges with the m nor
pl ane (P é' 12. An i ndexabl e cutting insert according to clains 11 wherein,
each rai d&d €BriRdexabls qutlino deserkr aceprding Jocelaimsaf cansjidcehrreimajtie and

m nor edgietantebEtwEzhGhe oppeing Mafor eHbéd %raé@ﬁsﬁn thé FRRRRGH WRltdhcelD2 AN
I ndexabl e CUttIF% i nsert according to claim16 wherein, the major cutting.

edge has adjasri o cpiner |edges st°g‘f'§d'f"§tm‘trﬂ£'§tﬁmef d2 pb the infessraiompr they. An

I ndexabl e.afwtetjgéwwmsmmamgghgmg to claim 17 wherein~ the mnor cuffing
edge has th L2 that is approxinmately half the distance D2. 19. An

' n
" i ndexabl & cutf‘ﬁr‘l@d‘ﬁxﬂ@@ﬁ”t@gdﬁﬁe&ﬁ fgeerding| tSlqlﬁ"ll Thwhereln, then@inonedoey i nsert
further g,@rrpms%@a.ra@h eMeaEw. through bore extendi ng between the major side

surfaces,_and, havi n bore axis coinciding with the second axis (R2). 20.
A cuttin§®t oofn dBﬁ?}%P@ AGing prasert, ¢ aesvEring derdaimecorandn g4 (enegeini Mhelg; a

shi m angisafce BeWekn el BEsosiingr éﬂ'gés”%ﬁf‘ s PORKRS midiniwh @lktdrae phi m and
sert are securely retained; the jnsert pocket conprising: a

the cutt
base surfl“il%%"tﬂ}‘?ewﬁ'&eé(? dget fathe %‘B!”H{j“ Qﬁﬂﬁﬂcétﬁ“ atgpe H‘tﬂﬁ%@'ﬁ“@é}f@rm@%e sur f ace

of the Cetigtelsnmth;meeﬁhor@arﬁéﬁm side wal |l extending wuprightly fromthe base
' bei abutted by a given mnor side surface

3‘? riﬁge‘é P ?rérl‘ iririfieé‘?{“ge‘&ﬁm@‘lga'"%ﬁo%ﬂcgpﬁ'g {RaflRimsx f &itherginupashyRissd from t he
= comer forms a corner cutting edge and adjacent major and minor edges form major
and minor cutting edges, respectively.
17.  An indexable cutting insert according to claim 16 wherein, the major cutting
"edge has a length L1 that is greater than half the distance D1.
-18.  Anindexable cutting insert according to claim 17 wherein, the minor cutting
edge has a length L2 that is approximately half the distance D2.
19. ° An indexable cutting insert ‘according to claim 1 wherein, the cutting insert
further comprises an insert through bore extending between the major side surfaces
rand  having a bore axis coinciding with the second axis (R2).
- 20. A cutting tool comprising: |
the cutting insert according to claim 19;
a shim;
and an insert holder having an insert pocket in which the shim and the
cutting insert are securely retained;

the insert pocket comprising: a base surface, the base surface being abutted

by a given major side surface of the cutling insert, a first side wall extending
uprightly from the base surface,. the first side wall being abutted by a given minor

~ side surface of the cutting insert, and a second side wall extending uprightly from the
base surface, the first side wall being adjacent the major side surface  and o
transverse thereto; |




base“surface, the first si'de wall being adjacent the ngj 9k Si det@ll%face and
transverse thereto; 18 August 2006 19 the shim conprises f‘”lg% face
that is abutted by a non-operative end surface of the cutting insert, an
opposi ng bottom surface that abuts the first side wall, and a perineter
surface extendi ng therebetween; a shimscrew, extending through the shim

t hrough bore and threadingly engaged Wth a threaded second bore of the
second side wall, secures the shimt#® the insert pocket; and a securing
screw, extending through the insert through bore, threadingly engaged with
a threaded regeiving bore of the base surface, secures the cutting insert
to the i nsertﬁﬁ@@mtqonﬂ'?e%armﬁq@@ettbﬂﬂ's abetipddyrggnarporgrative erd wher ei n,

each  endsdcbagreh®tutlifi@instt ldndppobiRg Bbkorh SUHART 1P ERIts ARSArk¥Gd r ust ums
from the nedian plane ( | ocated on either side of the

ext endin @wa\é f ‘
naj or pl‘gﬁ anp A periiglerisEacs, sxtending deerebetwpeshi m in  accordance with the

present invenkishify sdréW.tdX&ndfiRRfdugR theésHiMthedgiRb6d AR fbaRlinger tion of the
top surface of tpe Ehl H%é)rotrudl ng fromthe top surface of the shim

wher ei n EPRRGEASIT 2 [BregARd Sgcond dorR, 9f Bisesesend side wall seeergs dhasshim tohe r ai sed

area of thelseriqocket] dre of the shim -

a securing screw, extending through the ihsert through bore, threadingly
engaged with a threaded receiving bore of the base surface, secures the cutting
insert to the insert pocket .

21. A cutting tool according to claim 18 wherein, each end surface of the cutting
insert further comprises two 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 bf the non-operative end surface abut the raised area of
the top surface of the shim.




