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CUTTI NG TOOL BACKGROUND [ 001] The present disclosure
relates to cutting tools having cutting inserts, which
wanerdet@shabl y secured in an insert hol der. [ @02iL1007/000330
such cutting tools a cutting insert may abut the
insert hol der at several abutnent regions. These
abut nent regi ons appl i orces to the cutting
insert during a cutti%ﬁgﬁg‘ggﬁa@gﬁ. These reaction
forces may be utilized to better secure the cutting
insert in the insert holder. SUWMMARY [003] The
i ng enbodi nent and aspects thereof are descri bed
BACKGM ustrated in conjunction with systenms, tools and
met hods, which are neant to be exenplary and
[001] i | (Thetpraseny dischasuire retates ity cirttingctopks. hdvafd uttihgomeerts, which are
detach alspect, t he res%n invention is directed to a cutting
ctachaBiREired i em isa TGS - axi S (B) with five-fold
r otatd y cutting insert . has t
[002] i dgﬁﬁuggﬁéuégg sl Iﬁfgs %nc;{f@tgnﬁ ?‘gs@gs ?nag g@‘ﬁi Figr ?IES&OFW% gh several
abutmert @égionx t Théekenbuba defionk ‘éﬁ?lytljé@ctid?ﬁﬁi'r&es %'the Fn@ung Wsert during
. connecting the two identical "opposing end surtaces,
a cuttingeperafigrer L heser mhctiomforsesrthay be lutitiatd ¢ beitarsesurehBe eiiing insert
1 the inSy ﬁ@ags and being divided into five identical
n eméf‘éﬂ 5. Each segnent extends between the end
surfaces and is | ocated between a pair of adjacent
segnents; each segnment has a cutting section | ocated

SUMMARY ween a | eading wall |ocated on a | eading surface
and a trailing wall located on a trailing surface; the

traghbi he adjacent .. .
(003} 4t 0 858 R Sy SHEEAL 10 0% AR b iustted n
conjuncti@r veith \Whstelms] ab618 #nd dEtROASY WHRA! ARS ndaRf b Mk %&ex%@ﬁary and
. .peripheral side surface; and the trailing surface o
illustratipp @0t bigreng imseppehe adj acent | eadi ng surface of an

adj acent segment diverge outwardly fromthe corner in

0041 5 P3P Hferepe AYaREion is dirpotad faa chitngiosst having an insert
axis (B) @ B@é-f?@&%@%&o&%ﬁgﬁ% ?rg.mTﬁéqglﬁﬂhlg Wsert he(tjlsI two che%titcgl c?pposing

cutting
end surfaces, a cylindrical through bore extending axially along the insert axis (B) and

connecting the two identical opposing end surfaces, and a peripheral side surface located
between the end surfaces and being divided into five identical segments. FEach segment
extends between the end surfaces and is located between a pair of adjacent segments; each
segment has a cutting section located between a leading wall located on a leading surface
and a trailing wall located on a trailing surface; the trailing surface of one segment and the
adjacent leading surface of an adjacent segment meet at a corner which forms a radially
innermost portion of the peripheral side surface; and the trailing surface of one segment and
the adjacent leading surface of an adjacent segment diverge outwardly from the corner in a
direction away from the insert axis (B).

[005] In another aspect, the present invention is directed to a cutting tool comprising a

cutting insert of the sort described above retained in an insert holder. The insert holder has
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cutting insert of the sort described above retained in
an insert holder. The insert hol der hasa forward
weeourriismg3porti on and a rear body portion. TherPEomumntio00330
securing portion conprises a base and securing
surface, the securing surface including a first
a forwafdeliling 390?&619 Nhds YPRAE LbGA portidh. I TR MBeRArdMeEdiRing portion
all extend transversely to the base. At least a
comprisgoatbase anfl selverihg rsurfase,pther secating suaface andudmgpafirstosupport, a

of atrajling.wall of a first segment of _the tin
second §uppEFtandad 'ﬂng%ypaorﬁ Sriic AlloFXIENE TeBswAerIK i 5@5 baspus least a
. . | . .
postion Qs SR Po B Py BEF O, { by B30T, sment of e

cutting RS htdBAsR @SiVrtibR dfttBe kédonld ﬁ@gﬁﬁ%utsa&t leggtsd pértion of a leading
portion of the third support abuts at |east a portion

wall of adecondisegmentwdlthe ofittiag titserty theespoend segmerideing adjaggnt to the first

insert, the thi segnent bei adj.acent tq the second
segments, g leash 2 PaFtiPT e TR iSHEPAE PP istat IpAst Arartio 8 efngvall of a
i s B 03656 60051 o SEUARNLY o Rt segment
and the ©ATRE VRINE e Giitd bepnéiivE e @ttng MmseRSRRbrdIR fess u;fvfmdly.

cutting insert conprises a first wall, a second wall,
[006] a ihiyetanedhdr aapebtathetemgirovided aututiimg) tand coimgpmisinghe catiing msert

o 4G R RS P BB S 8 35t ol and
ke f. p . f . 1]
otteat GGG LS DS GRS RE LN AP IR 200 tocaed

betweenS@ke T AE@YrelibpAchtic ke fcd eRtendb esHvar 8y ffdth thd\Ehtting edge
forces acting on the at |east one cutting section

and the chlief fapeextendsidogvopedht from the euttizigdgedindeaw dfromedske face.
the rake face iin a generally downward direction. [007] .
Thereforpp guitingdprcen aridg ov @ﬁp@q lgast oge cufting - sgcier dHTing asyHingapperation

.and.a rear._b icon:. the ' ti.00N.-
e mu e bR EAPERLE IR ' B PR e,
[007] thiThd ifdepPRSIHer 8dmpR&Eta forRard sQurik fotfoh ahd 'l rBaPBEdy portion;
abuts at least a portion of the first wall along a
the secufiig glortidnutomptisesegfion supptort, easicond pupparvand thiné support; at least

. second support abuts at |east a portion of the second
a portioggf [thexfiesh upPYE abwl ahbeasha portiery b et agal) 59%@ agirst abutment

rgion, GA6EE st L SRR AL 3 Ryl 9L Pt Rbone wan

along a YO&@ dbutMenf tepfin 40 af RBsS# g@ﬁﬁ)rﬁgf‘ tHEEMird 8fpeisabuts at least a
di verge downwardly and the second and the third

portion aebtiterértd walli alosg di thivdgebutmentveegiby, whefd] thhérdtianstthe second

second and third suppgorts of the insert hol der react )
abutment regiqms cdivergsgdpwaweardly and the second and the third abutment regions

diverge rearwardly.

[008] The first, second and third supports of the insert holder react to the cutting force
acting on the at least one cutting section by applying reacting forces to the cutting insert in
directions perpendicular to the first, second and third abutment regions respectively. The
rearwardly diverging second and third abutment regions therefore apply rearwardly

converging reacting forces towards the body portion and away from the at least one cutting
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acting on the at |east one cutting section by applying
reacting forces to the cutting insert in directions
woeopanstiogsul ar to the first, second and third abwanm®nt/o000330
regi ons respectively. The rearwardly diverging second
and third abutnent regions therefore apply rearwardly
~ | AGhs BEHGSS fONe hsertitgadiody por tion
sechon@ﬁ@gﬁ%&@?;ﬁ%ﬁ?&%@g&ﬁ%&gﬁtiglne cuttingsection which o
[009] asThebtbdwe érﬁb@diﬁlehhgrcﬁliddsi alg thesdvantage thae thenseeuting portion is a
. hol der. [009] The above enbodi nent provides al so th%
rigid andamiwrerastlipat bhdy which gensualindogsaratidsfonn when sgbigeted o forces and,
non-resiljent body. which generall.y does .
therefore, Fy 18] decPigs TE0r ity fobsdnans cwbberoyes Mg B35 and third
reaction forces to the cutting insert at the
abutmen#feré@xséecond and third abutnent regions. [010] In
[010] adHi hddifioh Gotthe eexBpRIrpaypartdand snibodimedtadtisorbed above, further
descri bed above, further aspects and enbodipents wil |
aspects andoameodipatewill bgcaned appavert byorafersnes tuthsstigurgs gyd by study of
st udy of e f.ol.l owing detailed descriptions. BRI EF
the follopmgHgtpedRESSHPHPRS- F| CURES [01 1] Exenplary
enmbodi nents are illustrated in referenced figures. It

1S A odi nents and figures discl osed
BRIEFI#@Q#&%E?&Q?%&‘%@I@@E@%WO' illustrative, rather than
restrictive. The disclosure, however, both as to. .
[011] oy BapplaEy Ginbadimerss MBS0 AR BRencRgdunsy (i fptended that
obj ect s ture n t
to embBRRESLS UM s B FEACHRF | LSRR TRUPAGRE e
restrictivie’s ThePAisS1BsHRE Ao dst, Wdh ok SeaARasY idhd mietiodest operation,
in which: [012] Fig. 1 shows a perspective view of a
togetherswith bbjgctspfeatires, and addantegestheteof, eaypbest baunderstdodsyr rgference
showi ng a_cutting.insert secured in an insert_hol der; ..
to the fo}lg‘gyg}g gxﬁtgllec}zd@sﬁgmgo%wg@pgbggm . dhg, pwna?anal%ﬁgqlrﬁ§ m 'which:
(0121 | nEf-t st peisectyeHENRoth GufBp b pdeoPififls W8 the present
disclosu'fe”s‘h%&;inﬁ %'cg?cﬁig i{n@é‘l@seﬁ&&l IParSHeYE hdldde view of an
Insert holder;” [017] Fig. 6 shows a side view of a
[013] culig.roshond a sdispéchige viaw ofibicutig insaxt;t | ocated in the

i nsert hol der; and L
[014] Fig. 3 shows a side view of a cutting insert;

[015] Fig. 4 shows a perspective view of an insert holder;

[016] Fig. 5 shows a side view of an insert holder;

[017] Fig. 6 shows a side view of a cutting tool showing the cutting insert located in
the insert holder; and

[018] Fig. 7 shows a side view of a cuiting tool showing a cutting insert secured in an
insert holder.

[019] It will be appreciated that for simplicity and clarity of illustration, elements
shown in the figures have not necessarily been drawn to scale. For example, the dimensions
of some of the elements may be exaggerated relative to other elements for clarity. Further,

where considered appropriate, reference numerals may be repeated within the figures to
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[018] Fig. 7 shows a side view of a cutting tool
showing a cutting insert secured in an insert hol der.
wpQa@11393wi | | be appreciated that for sinplicPCyI1E007/000330
clarity of illustration, elements shown in the figures
have not necessarily been drawn to scal e. For exanple,
indicate 1iR€ efiniBRsi ons of sone of the el ements nmay be
exaggerated relative to other elenments for clarity.
Further where consi dered appropriate, reference
uneral s_may be repeated within the figures toindicate
DETAEEPK@ES Eﬁ%?ﬁ%‘f DETAI LED DESCRI PTI ON [020] Attention is
first drawn to Fig. 1 showing a right hand cutting
[020] t orAltteﬂlﬁoﬂndS/ﬁmj drawarigiRtigdl shéwingod right band thitingdedl Hebaving a
forward to rear_direction,  The cuttlng tool 10 which

longltudm} tol axied ﬁhnt definss ianigrward 1o Tear dreetinnn; Hae epdngiipeink) which

v 05 R R b SO B e
at a for\ﬁﬂ‘d & §p5d iRk Bakb: 14 gﬁthehﬁ%’éagutﬁﬁg ih&dt 19 %ﬁﬂ% used for both

ting operations, and as such, can-be part of

nght—haﬂid@fﬁndlmﬁtdhanﬂeﬂl d‘n@tlﬂg)ﬁj)er&ﬁoﬁézlagd ak)suoh, canl ed parh aﬂﬁ cﬂhe right hand
cutti Ig tool (not shown). The description herein wl]
cutting toef 0 (¥ig. ih er a.lgﬁthané sutting tophfnat sbpwnd Fhe descripiion herein will

et GRAAR 25 e T DRSS B e o 1 o
they ap}:{e%{‘ iﬁ& d ﬁlggte ?ﬁc& ﬁﬂﬁ’lﬂgecgof i'bt dlﬂ%é?% so, fePfte b Tfé?t handed cutting

ng | e prlodu form pressi
tool. and/or sintering a hard body which may be rrade from a
car bi de powder such as Tungsten Carbi de or any ot her
[021] apfiheputtaiginsertt d2i mby baghodiceddryaftrm prssng ahd/oa Bmteﬂrrg a hard
l.ike, as descrlbed in_the Wrld D.rectory an
body whieh mpgse deade, fremy ¢ garkide pewdepgih ahdynisten Larbide o1 any other

oo GRS B Tl A R BRRASS, R word

Directo |a§1‘d HEndSMUSEHaRIdthIsE Fiftto Ed[ﬁdﬂj éﬂghsﬂ'd&ieby mﬁt%ﬁiatlonal Carbide
der 14 may be formed of machi né teel or other

Data, w]hlah ds mebeporated by Thfergeedentind koo the wittinglirsert 12 may also be
described herein with reference to a non ro y

tar
producedlbmmmg:tlpadneldmgm'm insert Jplder b neayche farm wRehingd steel or

otvr SRR, e P Bl e SRR 8 e 0o
non-rota?§ CREZYL: HewEVRE it Rl be clear to the skilled person in the art that it may
be applied also to rotary cuiting tools in which the cutting insert is detachably secured. It

should be noted that directional terms appearing throughout the specification and claims,

.such as “forward”, "rear", "up", "down" and the like, (and derivatives thereof) are for

illustrative purposes only, and are not intended to limit the scope of the appended claims. In
addition, it is noted that the directional terms "down", "below" and "lower" (and derivatives
thereof) define identical directions. ,

[022] Attention is now drawn to Fig. 2. The cutting insert 12 has an insert axis B, two

identical opposing end surfaces 16 (only one is seen in Fig. 2) and a peripheral side surface
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shoul d be noted that directional terns appearing

t hroughout the specification and clainms, such as
wOhewas®s, "rear”, "up", "down" and the |ike, PCaM2007/000330

derivatives thereof) are for illustrative purposes

only, and are not intended to Iimt the scope of the

18, whiclg F??ﬁﬂ ?ﬁﬁ B @LOP the éhéﬁsqgfatcbé) 26 Hach %nﬂ%hﬁﬁcé !ﬂ@‘h?é Belat abutment

Ional terns | ower

surface Zﬁegd)ﬁeaitsls\ée@ il PRt 99fwhielefd pm-pemmmlansd theti insst axis B and protrudes
2] Attention is now drawn to Fig. 2. The cuttin

axially abmthe iRl harfacen16.nsiraylinsiieal hore i pfithe pwiting dpssak 1A gxtends

end gﬁrfaces 16 (on]y one is, see

axially sl Reioarts SrtioBsgid RpeRaovln B1Fh DYEisa st o A five-fold

rotationa), B enﬁ_y gqﬁifﬁie‘ile% ttm%’;ﬁger? 79 ggg{# Be ‘?1,1_536% Qg? B2 Wﬁfl& ﬁrﬁe insert axis

B h it @dn PO din@tiegatdv@ Wreptioh MNIdgBich are defined
as agﬁsgﬁks aboventhé:‘h{?:(r?éi ggﬁé%gg 2 A cylelmr%drl cal goraée eHne

thereabo@? of the cutting insert 12 extends axially along the
insert axis B and opens out to each abutment surface

20, A five-fold
03] cubtiewion eey ol G R BH. Sodveich, shay § pide view of a

cting EE TR PR FEE AR, B 24 o1 o
segmenttﬂgeé)&é}%%em[e&g Ale Aid aRFARE 1650 186kHed beRwlchya pdinof adjacent

3, which shows a side view of a cutting
segment$ D4 @\f}hch Hieet s ended tamers1® fandng thteddialtydnwiavdmost portions of
i dentical segnents 24 (a e). Each segment%54 ext ends
the peripberakeisle sunfaceAd. Jiorfexampler segtnent 24a isdacaterl beitinen segments 24b

o i s S o
betweenzgeﬂgte MR alg ?@We@ﬁé gi‘isvelg o @ X8Rk traﬂ 11 30 (a-e

ars nts and 24e.
respecuv%?@”eEhcl@‘lez(cﬁng)wéw&sa(a-‘-élf fideg tﬁeqidsﬁiVeZ@lréc&tﬁ) P and is located
respectively, which is |located between a flat | eading
adJacenthlpbsﬂ8'e(emcb9)f thes pegrnente?4 (ase)d Hadh awailingaiwiallng0 Watd) “faces the
(a-e respectjvel

Each | eadi I
negativef @monhw gwsksist lovaiedl adiasenblp pAGEARYS P B & af“sek A EHach

B R -
a rake fdg@ AL & @flﬂﬁ??ﬁ% 36 BalPodtihy %dg@ @Z%fxtérﬂi@ b%ﬁﬂé@f‘ﬂle?eﬁd surfaces

h cutting section 26 (see exanpl e, Fig.

16, and ﬁl&takélfa& 84 %@n&%llyvfacmhleqwsﬁﬁ@t didedtion\vi2e rEaahrtai{hng Wall 30 is
face 34 and a relief face 36. Each cutting ed

located ontamntmagioeryetrailingeswsfate sk, fanskegach leading wall gS is located on an

imaginary leading surface 29 (only one imaginary trailing surface 31 and one imaginary
leading surface 29 are marked). The leading surface 29 of one segment and the trailing
surface 31 of an adjacent segment meet at one of the corners 33 (a-e) which are the radially
inwardmost portion of the cutting insert’s peripheral surface 18. From the corner 33 (a-e),
the trailing and leading surfaces 31, 29 of adjacent segments 24 diverge outwardly in a
direction away from the insert axis B.

[024] Attention is now drawn to Figs. 4 and 5 which show a perspective view and a
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16, and the rake face 34 generally faces the positive
direction P. Each trailing wall 30 is |located on an

wonegimamy trailing surface 31, and each | eadi RgTAmEI0D7/000330
28 is located on an imagi nary | eading surface 29 (only
one imaginary trailing surface 31 and one i magi nary

slide vielCSEU Hsstt ﬁl%gfe?,a%gp%@eﬁgﬁg }nseﬁliﬁ)}(ll&ﬂ ik asfﬁrgv%‘f& héRler face

of “one segmne Ing surface 3 1 o

38 and PPHiRE BppSAAFHALalIKE FrstedndOsRond flank faces40,548 (g tie) first flank
ich are the'radially inwardnost portion of the

face 40 cantbé segn).nThe tfirst ek sqohnd dlank fadescdd, #2 . extenshalong the tool axis A,
33 - th ilj |.eadij .31,

and the 159001 g0 38 Jeincalsdiaterfoenend diver U6 IBuThaNIrs 143 TGS intett holder
. direction,away fromthe.insert axi ) i.0

14 s alfe, oG YoraR b0t BBk ot 1 Hodd BEIEhOAS. The

ing\d lyi ige hERe30: aktPh @8&uri face 52. The base
scuring R4 188 e Y Bl S50k dorn, e

48 is patllclies thediest3Bardkntheas @O ando#2 ompb tienyolp B v lkikh fis fetmed in the
and second flank faces 40, 42 (only the first flank

securingfrarton 44 ceutertsls alergy hotdee axisiH and epewcewitd the base 48, cElae holder

o B gl e BRI KOSk B oo "ok SbHERcs wpriahiy
ol d - Jhe | ' ivided into a

from the?’o%ﬁé? 3@1&%? i%r? %&% gﬁsi Ig(#) %%sﬁ ﬂgﬁlf Z%Cr%q'b(g dy portion

[025] 46.ThENSise A8Ud e RO sutthcB B2 defsh iftiSort Bodler S4aeiich opens
hol e 50 and a securing surface 52. The base 48 is

out to a fmard ehd bbthehtoof holder 14 atnthe habdes fa® IhandiR, thardust flank face 40.

hol e 50, which is formed in the securing portign 44,
The secoxingpestion ddas alewge bulgei3 mda%uwrﬂg%gst Jherigwer bulge 56

base.48. The .hol der, axi.s, H is rpendi ¢ul Q
has a rogig g% WS LR PR O P! Bl gl nd rearwardiy
. : I
no e PR SHOLAYS 135 3L gl o 1 gty thte 2. &
bulge a%i§ AT Mavehg dhfaee didctied Njewhithi Rsdsfinedolssdabbut, ibiledated in the
opens out to a forward end of the tool holder 14 at

vicinity bfithehrobti@ of fheeloser dudge 56.t hbe bulastaxis nig przalls]l apthethpdder axis
securing portion 44 s, a lower RQulge 5 nd_an upper

H and lggﬁt@j%gsr@raﬁmgel%vé?e g&d@% g Wosthe Voo budes B raRp S orwardly

. it project I Nl I -S| |

o e G RO aBEL R P gt

[026] SURRE r&%ﬂﬁﬁ{%hﬁ?&@%@ﬁ%@ﬁﬂ%ﬁﬂ fitA Qupport 86 and 2 redr SBebAE support
axi s aving an axis direction X ich is defined

68 on ifsHeweakopiport ippriisc 62 dThe akisedivéationi Xyofothet tidge amis GDgenerally
of the | ower bulge 56. The bulge axis Gis parallel_to

follows tareatih Stage theyg¢eond support 68 along the lower support portion 62 to the first

support 66. A generally downwardly facing third support 70 of the securing surface 52 is

located on the upper support portion 64. The first support 66 is located on an imaginary

first surface 67 (Fig. 5), the second support 68 is located on an imaginary second surface 69

(Fig. 5) and the third support 70 is located on an imaginary third surface 71 (Fig. 5). The

imaginary first and second surfaces 67, 69 diverge downwardly in a direction away from the

third support 70, and the imaginary second and third surfaces 69, 71 diverge rearwardly.
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H and | ocated generally bel ow the hol der axis H The

upper bulge 58 projects forwardly into the insert
weoaoekat3®d al ong an upper support portion 64 oPCrhE2007/000330

securing surface 52. [026] The securing surface 52 has

a forward first support 66 and a rear second support

68 e t i i The:axis disecti.
(0273 35 spfeich, WY A0 Yo ERETE o Sheg o ifid dsSpbb T Biifion of the

cutting tdod 18e Citedouting dsertOf) Al slnced Methb MRt SOURROSY iR hPthat one of
62 to the first support 66. A generally downwardly

its abutmens; sygfaces 201 (i shown) Zenarally faees dmibdsa g8 whictceaSi deen in Figs.

| ocated o e upper support portion 64. The first
4 and 5), Sﬂﬁseégiqﬁgefllée andgng ﬁ? KA segraefith 3 ya¥ saentin §ig.fAAdeaBPperative

e 25 vt DRSS AURRSEH 2 ) BRI vt nd oo
uting BB/ og ephatel o6 RS 18N AL YSL8G by nd

( .
extends @eamiavdlygiomothevartidhy cdpe 32¢0and ahé eelic\aye BoURIEARE downwardly
third support 70, and the imaginary second and third

from thesgtting ede®d2 and away éioge thesakedaasi 34.[ 027] Attention is
0 show an_ init assenbl y

f02] - 70k S Wi fas A the S seiacatictie, eraiys yempent 28 in the
e . - - 54 j .of
positive] Rkt LR EERE b FRRAR o ab B S and i HtBiing threc

consecutihe séxasentd that MblleR if dhe PBsifieE Airkiidi PSwillhb i
t he fgséer t hol der 14, a?dmone %)f ilt S segrreﬁjtf%pg%fm%];érefeﬂed to

herein ag segments $29S3 3ndiS#. afhe paility well S6gfeerm2ht 8] hb 16@ding wall 28

¢ a er é{@ve .ﬁutting section 27 that is located at a
0 Se@n@gﬁ%ﬁ%f draging meallc3f) of srgmensiS41will beiraspectoysdy waferred to herein

. [ i on t he take e 34 faces upwardly and

as athmg%ieln éar%g‘ggrdfé;‘iyﬁﬁé“faparﬁr Wgaﬁgﬁt i ng edge 32, and the

029] reltheffrfas® t Whayd | :
[029] edge 35 and oﬁ\%a?&ftlﬁ%ﬁ}%{cﬂg Pl ? gé) fgﬂ%}bﬁtpg% g‘]%eﬂn{% fgspectively,
face thecfitst, segondahd Hhirdt suppeagas)68adinase e frkert l‘lﬁﬁbﬂéft 14/%n the initial

e

segnent 25 in the positive direction P w |
assembly ppgitioadot theneutting tael 48gEhe fist, arwhsedand suppaiisi66y 68 diverge

dovnwebfl S RS Ho IR € b el ch odition, i
" . il 3 f .

the ini6 SARERNE 58132 o kBl ol 58 e Bt X8 Bl e mr

holder 14 figddengrion telatdnoto the BERND2 S tNd {:ﬁt%iﬁ@ ih&EPPE! g%%e?éfenmcity is

referred to her.ei nas a third wal 6, a secon
such thay theaheldti eaxis Bk lloded foReirdhend dowhwasiy GAdeRten to the insert

. é\gi.rd wal l's 72, 74, 76 of the cutting insert 12,
axis B. dBagIATEaxX]s plane I'which includes the holder and the insert axes H, B passes

the bulge axis G from a forward direction. That is to say that a portion of the axis plane I is
located forwardly in relation to the bulge axis G-

[030] Attention is now additionally drawn to Fig. 7 showing a final assembled position
of the cutting tool 10. To secure the cutting insert 12 in the insert holder 14, a fastener 78
of the cutting tool 10 is placed through the bore 22 and screwed into the hole 50 (which can
be seen in Figs. 4 and 5). Due to the eccentricity of the bore 22 and the hole 50, the
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face the first, second and third supports 66, 68, 70

of the insert holder 14 in the initial assenbly
weoasitiisn3of the cutting tool 10. The first an#CsacmnT000330

supports 66, 68 diverge downwardly, and the second and

third supports 68, 70 diverge rearwardly. In addition,

ing LiBhdr 78 i1AG BRITROIE FOHlie8 D Bihsihf Fofeet ity ROtHeQMtting insert

Screwmgll%]f:&tg%‘gétﬁ% re’)ﬁdS%ﬁ(?not shovm?mﬂof the i ngert hol% der 14 | sg

12 in a dietiohrtemithe isdestt axin B throhgh thor bold2r ekistHealong thengxis plane L.
. Insert 12. The eccentricity is_such that the hol der .

The biasing fores Fis firss sugesdbe srttmedngerh b2 tQ aninterasdiatepspanblypogition m

wich o LRSS S P B0 e Bl Yihhs of e
lower suéﬁcsﬂ pglggﬁa@zggﬁh%é i x?%ﬁ 95 Wah thlideall il ’(IhFhrt}éér ddfewing of

Ion O e axi s plane | ocate

the fasteh@ 78Uxtb \thé holeﬁswhgplﬁbs_t #n hdditibnaldsiaging $oiGe HPBbich further urges
Attention is now additionally drawn to Fig, 7 show ng

the cutting fiserll foawauiplaed doveiwardly aid theechyufarmsg lasding momeat, which

urges thecHBESREF 15 (o Foiecahont FleTgulE gKiStG pip P sBalinechipg dypntil the
. . ar i 0t ' b

i w55 P90 o B ReRPUSTS W RSB YOKED 68 1

[031] ggﬁﬁ ﬂgezﬁﬁﬂldas‘s&l%bfé@lg?osﬁ%n bhaRCRhe tha? 10t Aok 8NtHe first wall

Into the hole 50 applies a biasing forcé FB to the
72 abutscintitbeats dgagest b pbetiomofithe first support 6@atonp e firss elputmext segion 80,
B through the holder axis H along the axi

I
a portionTpb thsi sespnd wadk ¢ abws fandheats against Reption .%sSfa? g‘gfé\nfi sppport 68
ong o St AP B ALEU8 185 250% oSS b S e AL g and bears

. e (o) . . 'i 6
againt 0GR oP 5 AR 7 Slocklf AR S BARR LR ahe it 6
second 684rdd@lirdST0 ﬁ)gﬂ dets @bnéthiatd s toahesbutthentbgrfades betweenSlle securing

applies an additional biasing force F which further

surface &2 géfsthe Horwand: sevgring smr tiof cidnenditthe pedplisahside duygfagad8 of the
. thereby fornms a | oadi ng nonent, which urges the
cutting ipsgt 1%g i nsert 12 to rotate about the bulge axis Gin

the, axis djrecti.on i hg. t hir . :
032] ¢, Eofigtenlirie RhalBbiia hfidsthit Wt Hscht 14 st reaction

PRrd & : ' iBf 8005 kbddd r@hction f
fore R 838 e 185 St s s o for
R2 in a abedtionapedphrticdangaths stcendabutinent wiid2, fandst thindppaction force

66 along a first abutnent region 80, a portion of the )
R3 in a dizecthen petpendiculab do thefhdrdabutmenteagien 84. pde sesandend the third

reactiongéfcegﬁgﬁg&%zgg{?%rgte &g %ﬁ?@,ﬁ{ %a? g?agqo?n%g% %%&Jnﬁgheﬂr’] aﬁ%%g%nstowards

the body portion 46 and, therefore, assist to retain the cutting insert 12 in the securing

portion 44.

[033] It is noted that in the final assembled position of the cutting tool 10, a gap 59 is
formed between the cutting insert 12 and a forward portion of the upper bulge 58, which is
located at a forward end thereof and faces forwardly.

[034] During a cutting operation, the operative cutting section 27 is exposed, for
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agai nst a portion of the third support 70 along a
third abutnment region 84. The first 66, second 68 and
wOhb7d1¥03supports constitute the only abut nenPCT/1L2007/000330

surfaces between the securing surface 52 of the

forward securing portion 44 and the peripheral side
example§ 46T 8¢ndB119f i fcdS &ttt Of2]lwhich is i :
) .p Conseggﬁe nt | 3 , d(%xﬂlgw?f%% rdt%ﬁtglﬂdg&nil%%g[& ?SSW cc):ht]ﬁemduded n an
imaginacyuopemagve ndand OL2whichi preferaisiggpdsess ther belgR axid) R from a forward
... direction perpendicular to the first abutnent region
dlrecno%o,ﬁ’éi‘t dedonay teatca perficnopt theropeative planecOi snlocated forwardly in

. rpendi cul ar Lo the second abut ment region 82, and a .
reation 8BNS, .7 HBEeLRES e SO QEcIRFYeo o JEP S s he cuting
. .t hi ' 0 h .
insert 1% gcl) Eagﬁ}tfgg%{lg gﬁgf%«?%@ t{gg’gib%r gé%ogf ggﬁfo% §2| gﬁagfpirpg the loading
momentpfwititle vrgsette outtifig Bnédit 32 dior Rtk AbokiP W Bﬁl%eh&ig’(@yin the axis

. . portion 46 and, therefore, assist to retainthe
directions Xs endhgharelgeadditionally heae againstrthagpper tuipport4sbrtipN 3] The cutting
t i.n the fingl assenbled position of the

f Fiz not.ed thf { .
oree e ’E‘?fFf{HetISS cralefy igcraess 4oy §xagplee the seopnsh andghe third reaction
Ut Ny 2 nd.,a forward rtion of the upper )
forces RR4 K, Wit i S teE 0 il bR 2 ar e e OB 44 during
thecuttiﬂ%dpéﬂﬁgﬁ. forwardly. [034] During a cutting operation,
the operative cutting section 27 is exposed,
[035] f oMbz digsling faroe &pomndepraldrablg alvoneie dustinl fa6é Y Both coAibute to

fqorce F¢c which is included in an imaginary operative
the formafigm ef ¢he fstesecond mad durd apsment raghensti, §2, 84 bn @her vrrds, the

f o f rd direction. Th is to,say that, a portion of )
biasing yce ™y Bialed e Tihtatbinest 12 tovaiads MsUiondnyhe FuiEe deqldhd during
: ul ' f ey tei fqrce FB .
@ cuing Spt 8l BB, s TGRSR L MREH) KRB0 L Proncine
force whielastabiixef gic puetib® VL theSoiRPAN ih ;
. the | oading en%mar)t ,. Which ur geesagggggggttﬁ%ngﬁ%gg{[ﬁ%g tool 10
during atcytting aperaioouThihén hwing éncasasss Gid cuttihg aamimcyliof ¢led betting tool

10 X, and thereby additionally bear against the upper
) support portion 64. The cutting force Fc therefore

f Ly i I t d and t .
036) AL GFARLY bR RSBk IEn AT i, 150 S5 A 1 g o
. i . . . . 4
O P e Bt; Secbli ARCHPaBRH tadf, B2, R3, the

securing Fpdstien 4 medye habé yunitaso ohbpicuet tomgrubaosewhiclP e Rigid and non-

.. .contribute to
resilient. This means that the upper bulge 58 and the lower bulge 56 may be an integral and

non-resilient part of the securing portion 44.
[037] Although the present embodiment has been described to a certain degree of
particularity, it should be understood that various alterations and modifications could be

made without departing from the scope of the disclosure as hereinafter claimed.
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the formation of the first, second and third abut nment

regions 80, 82, 84. In other words, the biasing force
woéBobilas®s the cutting insert 12 towards its pBeTALINT/000330

in the cutting tool 10 during a cutting operation.

Therefore, the biasing force F B may be referred to as

a pre-loading force whicoraiss | i zes the position of

the operative cutting section 27 in the cutting too

10 during a cutting operation. This, in turn,

Whatis'lgjé{? ri\&ls_es the cutting accuracy of the cutting tool 10.
n order to resist the cutting force Fc acting

of the cutting insert 12 during a cutting operation
and provide the first, second and third reaction
1. A cottingstal  haring R3tool ris GA) establighong i 20 fordvhrday-réavéirection, the
. unjtary.aone-piece constryction, which is rigid and
cutting tﬂ&]‘?‘%@ﬁ‘i‘?’é&?.w gsmﬁ%ﬁ%g%ﬁiseﬁﬁ@l%per bul ge 58 and

: . [ | cand . . .
d AR5 04 15 09, U AIAH A o fpaspmprio
first walhat Seooughwiallea EHifd @all .adRe HasEde Jt%?atﬁ%eéhtﬁﬂ?% §%dtf%ﬁ9 to
a, certain degree of particularity, it shou e
theyingent Jroddet covaprisesrd Gorsvaad mecmingapmmndanmmrémcb@dwﬁsmcn, the
£ dcoul d be gﬁde W t hout departing fromthe scope of the
orward fieEHiRs RBUR HERRIISeST Slase | aBinteeuang) wefagsatthe securing surface

: o6 o [ Syt L. ' N t 00 [
incuding i, ety SR LY BB B B e gversery
to the bak@ol conprising a cutting insert and an insert hol der,
the cutting insert having an insert axis (B), and a
at lgasti phertion of the Bust fapyort abits ias leagt a dorticd ofehd firsd wall along a
first ab ecotnd wall . a third wall and at |east one operative
irst abufiie Tgioe ot leat,  PRRION ke SeRoRdeTPRORHOPEC least emoation of the
' ' . ortiaon orward
second FAEHORRS REbh AhaihsPod T b BNea3t pordi i et Spbort aburs

at least aporfiae 6f tHelWird&eall Alolg 24hird aButntal YeliBE, Whdrefst
support, a second support and a third support which

theafifst endethe secomb abuineny regionb eliveage dostnwasdBi the: second and the
third ab ortion. of the first sypport abuts at |east a portion
abufipentyegians diverge reagyvarily.angdithe thigd walteieneralyifaces upwardly.
| east a portion of the second support abuts at |east a
portion of the

2.  The cutting tool according to claim 1, wherein the at least one operative cutting
section comprises a cutting edge located between a rake face and a relief face, the rake face
extending rearwardly from the cutting edge and the relief face extends downwardly from

the cutting edge and away from the rake face.

3.  The cutting tool according to claim 1, wherein the securing portion is rigid and non-

resilient.

4.  The cutting tool according to claim 1, wherein:

the securing portion additionally comprises:

10
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second wal|l along a second abutnent region and at

| east a portion of the third support abuts at |east a
weoani7i1esrsf the third wall along a third abut near/i1L2007/000330

region, wherein: the first and the second abut nent

regi ons diverge downwardly, the second and the third

abut ”Panhofeeﬁr&ﬁ? B WRY g5 31?6 Rl bxtendin@ AbuttDhbfer axis and

wal | generally faces upwafrdly. 2. The cutting too

acspenitgnhit e fied Bdse) dnd Wherein the at |east one
operative cutting section conprises a cutting edge
the kutimigansdrbcampnses: r ake face and a relief face, the

rake face extending rearwardl y fraomt cutit .

nd ¢ HRPPPEPEC SRS, DA AT YRS S 168 between
c [ apndyaway fromthe rake face. 3. The

c#‘%ieﬁgs 00 Sé%g%rdi ng to claiml1, wherein the

secur i gigorB@ktdnding sbouit gh dhserichxiwbeteseh itlenend shirfates and
cutting tool according to claim1l, wherein: the
the cutting tngl fusther opmptisest i onal |y conprises:a hol e formed

in t.he base, the _hol e ext.end] about a hol der axis
ar%%%ﬁé‘ﬁff‘?ﬁa@&mt%e%wg agggﬂe i@%d the cutting insert
conpri ses: opposing end surfaces, the peripheral side
surface being | ocated between the end surfaces; and a

5. ThdeitgingXésinkeodidbudlaian 1] whetein:axi s bet ween the end
surfaces; and the cutting tool further conprises: a

thefcattirniesert’s patipleiahsida sutfaceisativided antedives 1dsntiqal gegments, each
cutting fool accordin o claim.l, .wherein: the . .
segment GHAnIHGE PefEet LB s PRHerH A BRIng I GAkes PRavegp A ppif of adiacent
se enti' five identical segnments, each segnent extending
grnenty, en the end surfaces and being | ocated between a

eadddeoniht Bsl 3¢aftingSReABAIScatéaBetdeh aslegdingtwdlbtocated on leading
cut{ing section located between a | eading wall | ocated

surface afithitessaginegt and 4 tredingfwalh kacatedpemtrading surface pf theg segment.
| ocated on a trailing surface of that segnent. 6. The
cutting tool according to claimb5, wherein:

6. The cutting tool according to claim 5, wherein:

the leading surface and the trailing surface belonging to adjacent segments meet at a
corner forming a radially innermost portion of the peripheral side surface; and

the leading surface and the trailing surface belonging to adjacent segments diverge

outwardly from the corner in a direction away from the insert axis (B).

7.  The cutting tool according to claim 6, wherein:

the first wall is a trailing wall of a first segment;

the second wall is a leading wall of a second segment adjacent to the first segment;
and

the third wall is a trailing wall of a third segment adjacent to the second segment.

8. A method of assembling a cutting tool comprising:

11
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the | eading surface and the trailing surface bel ongi ng
to adj acent segnents neet at a corner formng a
woadi7alib»®3i nner nost portion of the peripheral BCUEL2007/000330
surface; and the | eading surface and the trailing
surface bel onging to adjacent segnents diverge
rHEMB 84 ¥nd ﬂ{gﬁ% i hfgesdcl q%iﬁﬁ r
'p [ nsiggt ainl Seh‘(JlEiai))MEg .CST e {:ng‘t ?ifﬁgg%@of&g{gggr | naﬁtagl@ £I}gar body
portion, dheasenuBingwhretien wontphsed kristvendbriward fast supipbitng lodket r&@fr second
t; the second wall is a |leading wall of

a first se n
support %P%%% BHBerstgtj APPQtjadudge axis of Hee insers hokley intersectingithe securing
. ' kS a trailing wall of a third segnment
portion ddifod e P8 SBei bivkiiie - 6. “A et hod o
prRa&REh] thging Akt b&&gﬁ@ﬁa@ £ BRIl "D s B Whil% #hrd wall and at
i nsert holdér conprising-a forward securing portion

least onecuttingr seatiobotiy apdedst one cuttigsstioh nenpRises @"cutting edge located
rises a lower forward first support, a |ower rear

co !
betweenadake dace s teligh frcanthg pples fach extends pesowerdly fiom e cutting edge
3 nsert hal der i.ntersecting the seguring
ond tho A 2L ik B3Eh D) 50 U\ S5 Lol ISR B ke fce,
1 a@{ | . . o r . .
 PIRLGHD OitiR Gtderl O ah ffdh REHlSHAMi6h I 6L sPlrdng Bortion in
which thedirst wall fades the firstasppamnehe sédondgwsle €ides Iﬁh@&!ﬁ@ﬁﬂ%lﬁﬁpc?'t and the

; ﬁgttir;ﬁ dge | ocated between a rake face and a reli'e
third wall faces the, PPHce extends rearwardly fromthe

: i e.an he relief,face extends downwar d).
urgfil, the' R TR IS TG lcergdidte assembly
<tion B At i . . Do I
posiion B L 86 b 98 SRR s el HenP SRBHA) e st and
second suppadrts, aces the first support, the second wall faces

the second support and the third wall faces the third
urging, g eutting gnyegt furthes forwardly aré dowiovasdiydind thedeby rotating the
s I 0.an _i.nter.medi ate assenbl y.position in, .
cuing EATYBO by SR TR kBl ST kebi o bicn
third wafl9Béd2st he S i SR t 189 Lh
I T bl ThE Pt Mpbl KRR BT ot 98 405wt
respectivelyebezbingraghist thg firbearithtisegrdwppbrtabout the bul ge
axis until a final assenbly position is reached in
whi ch the

9.  The method according to claim 8, wherein:

the securing portion comprises a base and a hole, the base is transverse to the first,
second and third supports and the hole extends about a holder axis and opens out to the
base, the bulge axis being generally parallel with the holder axis and intersecting the
securing portion below the first and the second supports.

the cutting insert comprises opposing end surfaces, a bore extending about an insert
axis between the end surfaces and a peripheral side surface located between the end
surfaces, the side surface comprises the first wall, the second wall, the third wall and the at

least one cutting section.

12
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third wall bears against the third support in addition
to the first and the second walls respectively bearing
wageingsoshe first and the second supports. 9. PTEL2007/000330
met hod according to claim@8, wherein: the securing
portion conprises a base and a hole, the base is
10. r . i1 st : 1.1 .S _and
THEASRA e Eoithg, Welalh B wREARIA bl ASeRURPBAIIof e of he
end surfdves hafSehe chitinguimgertaficss thk hseeoeRiad Is¥cBd PostiotVianl in the
. t.he holder axis and intersecting the securing portion
mtermedjaieassemlyfosgionghel one ef theommddusfappobeas agdinstdhe baseg
i nsert conprises opposing end surfaces, a bore
ext endi ng about an insert axis between the end

S . rd al. 1S] e |logat between,. . .

1. TR e 'GP S, SUENANE HOBR SRR R A i

placed thehugh thbéosednnbe Wald urgehand Ristthodstrt a0 dht hfteRhedi8RSind final
one cutting section.10. The nethod according to claim
assemblgpogiiensin in the initial assenbly position one of the

end surfaces of the cutting insert faces the base of
the securing portion and in the internedi ate assenbly
Lid~Qn e, of 1 thege rfaces bears against the
12, TOpREHG L AR o et i e D Wb " ona
assembl ﬁﬁéiﬁﬁ@th@tﬁorbhﬁ e€dtntridh felRlonBitkdhbIe, Pl aced through
the bore in the hole urges the cutting insert to the
internedi ate and final assenbly positions. 12. The
13 n%%god accq&?ing tg claim9, whereinin the initial,
- A CHtBE stk havingd an ATt AXetR) Yithofreifold ratetional symmetry, and
centric in relation to the hole. 13. A cutting

compnml‘ﬁ sert having an insert axis (B) with five-fold

twé fledticAlNsPposnBTERH Mrfadddd conprising: two identical
opposi ng end surfaces; a through bore extending
a through|boralextendinge akinlp rdlomx lse {Bprtands (BNAAGtdondedthes the two
. . two identical_ opposing end surfaces; and a periphera
identical Opgesiag cpd sutfpessaed bet ween the end surfaces and

a p@ﬁf)l‘?&aﬂi&é 35l oattl \E%tvivge%nt ie%%'d Sor ggsnénsd b%g rd%i/iﬁéd into five

identical segments, wherein:

each segment extends between the end surfaces and is located between a pair of
adjacent segments,

each segment has a cutting section located between a leading wall located on leading
surface and a trailing wall located on a trailing surface,

the trailing surface of one segment and the adjacent leading surface of an adjacent
segment meet at a corner which forms a radially innermost portion of the peripheral side
surface; and

the trailing surface of one segment and the adjacent leading surface of an adjacent

segment diverge outwardly from the corner in a direction away from the insert axis (B).

14. A cutting tool baving a tool axis (A) establishing a forward-to-rear direction, the

13
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each segnent extends between the end surfaces and is

| ocated between a pair of adjacent segnents, each
weegrans7dkas a cutting section | ocated bet weenP@r/1L2007/000330

| eading wall | ocated on | eading surface and a trailing

wal | | ocated on a trailing surface, the trailing

. r‘ . . .
cting (34 F85Ghe L CuFFETRDR ARnk 1 g caplioh ity sod i an
insert hold¥ s a radially innernmost portion of the peripheral
side surface; and the trailing surface of one segnent
theamtiingiasert hacisgtan|insedt args éﬁ} fand soutprigingadj acent

segnent dj ver. outvvardl romthe corner in a
di r ect VomdsRE %ﬁfoﬁ’aﬁlflﬁgn ‘éfo?esaxi s (B). 14. A cutting

t ool h&“ﬂ#l%ﬁgﬁ‘ HoPOLx @4 (a%al Eﬁlﬂg'tﬁg Bk r(r% ) and connecting

f orward ear directi ecutting too I Sl ng

a fhét i Hentisglrd ppb@MEré@dfsuﬁﬁcéthﬁdr otati onal symetry
seated in an insert holder. the cutting insert having

an i nsarperphiesal (Be sanfdce dapated | hegweemdhe ot pedaces and being

OpPROS en fac h.bore extendin

ax WF‘he;lg@F(bﬂﬁ ﬁ§gglfneg£:§ %? Land connectl gg t he

two i dg S %?‘?egﬁ% b%ﬂgeélu %}n %nﬂ 4§ 'l&%%@l)etween a
e en

side su oca et ween sur aces

bepﬂgoghajag@ﬁ segients] ve | dentl cal segnents, wherein:
each segnent ex ends between the end surfaces and is

| ocat ecadbesegemmt hapaicuttofg sastiandocated beavecs, a leading wall located
se nt_. has tt ti I ted b

e SR R Ice dat ST RS SV G Ied PRACEA NG SR | | ng

wal |

L B AT A0 HER G it e of

Suﬁﬁﬁéﬁlt%éﬂﬁnﬂﬁieéﬁ gk copwirsihichEeimat r@dﬁﬁ&ﬁﬁﬁeﬂﬁdsﬁ portion of
forns a radially innernost portion of the peripheral

si &mmﬂp‘lﬁmésl(hrwrﬂah@ anldal ling surface of a first

segnment. and_.t he | eadi ng, sutface
J the trglhng sur ace o a ﬁrst segment and the adjacen‘%1 leading surface of a

second segment adjacent to the first segment, diverge outwardly from the corner
in a direction away from the insert axis (B);
the insert holder comprising:
a forward securing portion and a rear body portion,
the forward securing portion comprises a base and securing surface,
the securing surface including a first support, a second suppott and a third
support which all extend transversely to the base;
wherein:
at least a portion of the first support abuts at least a portion of a trailing wall of a
first segment of the cuiting insert;
at least a portion of the second support abuts at least a portion of a leading wall
of a second segment of the cutting insert, the second segment being adjacent to the

first segment;

14
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second segnent adjacent to the first segnment, diverge
outwardly fromthe corner in a direction away fromthe
wonseErti3azxi s (B); the insert hol der conpri si ngPC&I1L2007/000330
forward securing portion and a rear body portion, the
forward securing portion conprises a base and securing

su : e . a1
SURRRE = bOBGR SRR AR AR NN, Byfoh St wal of s
thifdl segindRneF tHeaRfMAE SMdext, tthe thied keg@ent'\Being a&%iac%ht lteahé second
a portion of the first support abuts at |easf a
segmerttj ad of a trailing wall of a first segnent of the
cutting. jnsert; at least a portion of the second
supioreilingy wellyof g i SREsEnobfhe, qUEmg dgsciagpngplly faces
u,@, ond segnent of the cutting insert, the second
p 3§ﬁ%nt bei ng adjacent to the first segnent;at |east a
portion of the third support abuts at |east a portion
of trailing wall of a third segnment of the cutting
15. Thersding tddhecttiding e glamemt 14)evingeindfhactist, second end dlivd gupports
. segnent; and the trailing wall of the third segnment. of )
constituterfbe oty abufment swrfacss hebuen, thesceuring wartin and te pegipheral side
o (gﬂbtingg%QOuﬁ?ccording to claim 14, wherein the first,
Surtace Qg FHMRd™ A r d supports constitute the only abut ment
surfaces between the securing portion and the
peri pheral side surface of the cutting insert. 16. The
16. The wuttingotoob atcadimgrtdiotgint d4 cwheeirlthe ssherirg pottiom has unitary one-
) securing portion has unitary onepi ece construction.
piece constructigq. cutti ng tool according to claim 14, further
conprising: a fastener passing through the cutting
insert's through bore and extending into a hole forned
' : g & hol der axi s
17, ThTybli S6F focchlife I RAR A RINRA BRI
a fastener passing through the cutting insert’s through bore and extending into a hole

formed in the base, the hole extending about a holder axis and opening out to the base.
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