CUTTING TOOL BACKGROUND OF THE INVENTION [001] The
present disclosure relates to cutting tools having cutting inserts, which are
detachably secured in an insert holder. [002] In such cutting tools a
cutting insert may abut the insert holder at several abutment regions.
These abutment regions 4gphFfé8etlS#Ibrees to the cutting insert during a
cutting operation. These reaction forces may be utilized to better secure
the cutting insert in the insert holder. [003] DE 100 12 821 Al discloses a
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one operative cutting section, the insert holder comprises a forward
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[004] The following embodiment and aspects thereof are described and illustrated in
conjunction with systems, tools and methods, which are meant to be exemplary and ilustrative, not
limiting in scope.

[004a]  In accordance with a first aspect of the present invention, there is provided a cutting tool
having a tool axis (A) establishing a forward-to-rear direction, the cutting tool comprising a cutting
nsert, an insert holder and a fastener, the cutting insert having an insert axis (B), opposing end
surfaces, a bore extending along the insert axis between the end surfaces, and a peripheral side
surface Jocated between the end surfaces, the peripheral side surface comprising a first wall, a
second wall, & third wall and at least one operative cutting section, the insert holder comprises a
forward securing portion and a rear body portion, the forward securing portion comprises a base, a
hole and securing surface, the hole extending along a holder axis and opening out to the base, the
securing surface inciuding a first support, a second support and a third support which all extend
transversely to the base, at least a portion of the first support abuts at least a portion of the first wall

along a first abutment region, at least a portion of the second support



hole and securing surface, the hole extending along a holder axis and
opening out to the base, the securing surface including a first support, a
second support and a third support which all extend transversely to the
base, at least a portion of the first support abuts at least a portion of the
first wall along a first abutment region, at least a portion of the second
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and each segment has a cutting section located between a leading wall located on leading
surface of that segment and a trailing wall located on a trailing surface of that segment.

1004c] In accordance with a third aspect of the present invention, there is provided a
method of assembling a cutting tool comprising: providing an insert holder comprising a
forward securing portion and a rear body portion, the securing portion comprises a base, a
hole formed in the base, a lower forward first support, a lower rear second support and an
upper third support, a bulge axis of the insert holder intersecting the securing portien adjacent
the first and the second supports, providing a cuffing insert comprising an insert axis,
opposing end surfaces, a bore extending along the insert axis between the end surfaces, a first
wall, a second wall, a third wall and at least one cutting section, the at least one cutting
section comprises a cutting edge located between a rake face and a relief face, the rake face

extends rearwardly from the cutting edge and the relief face extends downwardly from the
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method of assembling a cutting tool comprising: providing an insert holder
comprising a forward securing portion and a rear body portion, the
securing portion comprises a base, a hole formed in the base, a lower
danvard frstRupRott, alowerdear second. suppert and a third
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securing portion in which the first wall faces the first support, the second
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an insert axis (B), and,comprising: two identical opposing end surfaces; a
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the peripheral side surface; and the trailing surface of a first segment and the adjacent leading
surface of a second segment adjacent to the first segment, diverge outwardly from the comer
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 support and a third support
which all extend transversely to the base; wherein: at least a portion of the first support abuts
at Jeast a portion of a trailing wall of a first segment of the cutfing 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; at least a portion of the



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 coiner which forms a radially innermost portion of the peripheral
thigideppoirfasa; anddhe wailing Surkace of.a tirst segreaniandithe adjagent
. leading surface of a second segment adjacent to the first segment,
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ulSESL 2 portian, ofhe st support abuts, at least a portion, of g fraling wall
of & first segmen¥ ot fhie cut ing INSert: atleasta poﬁlon 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; at least a portion of the Ib third support abuts at least a portion
of trailing wall of a third segment of the cutting insert, the third segment
being adjacent to the second segment; and the trailing wall of the third
segment of the cutting insert generally faces upwardly. [005] Also
disclosed is a cutting insert having an insert axis (B) with five- fold
rotational symmetry, The cutting insert may have two identical opposing
end surfaces, a cylindrical through bore extending axially along the insert
axis (B) and 1c connecting the two identical opposing end surfaces, and a
peripheral side surface located between the end surfaces and being
divided into five identical segments. Each segment may extend 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
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direction away from the insert axis (B). [006] Also disclosed is a cutting
tool comprising a cutting insert of the sort described above retained in an
insert holder. The insert holder may have a forward securing portion and
a rear body portion. The forward securing portion may comprise a base
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[007] Also disclosed is a cutting tool comprising a cutting insert and an insert holder; the

cutting insert may comprise a first wall, a second wall, a third wall and at jeast one cutting

section; the at least one cutting section may comprise a cutting edge located between a rake

face and a relief face; the rake face may extend rearwardly from the cutting edge and the relief
face may extend downwardly from the cutting edge and away from the rake face. Therefore,

cutting forces acting on the at least one cutting section during a cutting operation may be

mainly direcied towards the rake face in 2 generally downward direction.

[008] The insert holder may comprise a forward securing portion and a rear body portion;

the securing portion may comprise a first support, a second support and a third support; at least

38



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 may therefore apply rearwardly converging reacting
. ces fowards the body portion and a rom the at least one cutting .
« portion o R e AR R RS R el B e Refein
at least a p[04@] Thbeabovel embadimenibnay ladsoeprovidedhaadvantags thaidheecond
~.securin rtion is a_rigid and non-resilient body which generally does not
st B e L Sy BTRaE T
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aownwardPRIRNR: {O:Hk 0 2AG1IAN 3 (e Sxampiany Aspects and, embodiment
escribed above, further aspects and embodiments wilf become apparent
[009] bylsférsincectodhadithind svana St jnef the fisHowin gedetaildd cutting force
ing on (IESCHIRIANS BRIEE RESCRIPTION.QF THE EIGURES 1012] Exemplar
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organization and method of operation, together with objects, “feature
towards tha hgdydivatitaded tereBpmiay Pestbensrrigintowdiioy rfatenes tostkeo retain

the cutting RLOWIREdgLalled: ggscription when read with the accompanying figures,
in which: [013] Fig. | shows a perspective view of a cutting tool in
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rigid and HoARABEH BOIdeHHRRALEIG. R SBOWS B PEISPECIYRY i%j@t@d%tt%g:es and,
insert; ninted; 03-07-2008 DESCPAMD EP 07 713,350 [015] Fig. 3

therefore, SRR dridAEIEBTEPBURIA iFsdhe RYTBIEFIGSA sHORS Brpetetssetioed third
abutment ¥i8WMOT an insert holder; [017) Fig. 5 shows a side view of an insert

holder; [018] Fig. 6 shows a side view of a cutting tool showing the cutting
[611] ingleq{l i Eﬁltgbd?ﬁ CKTRRIIRCRTRANE At cahgdiment described above, further aspects and

embodiments will become apparent by reference to the figures and by study of the following detailed

descriptions.

BRIEF DESCRIPTION OF THE FIGURES

[012] Exemplary embodiments are illustrated in referenced figures. It is intended that the
embodiments and figures disclosed herein are to be considered illustrative, rather than restrictive,
The disclosure, however, both as to organization and method of operation, together with ohjects,
features, and advantages thereof, may best be understood by reference to the following detailed
description when read with the accompanying figures, in which:

[013] Fig. 1 shows a perspective view of a cutting tool in accordance with the present
disciosure showing a cutting insert secured in an insert holder;

[014] Fig. 2 shows a perspective view of a cutting insert;
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[019] Fig. 7 shows a side view of a cutting tool showing a cutting insert
et pALA7_ssBeUred inan insert holder. [Qz ill be appreciated that for simplicity._ - ... ...
inted: 8307 22?1} clarity of illustration, eIerrE?e%n%E%%Q(\}?n in the figures have not EPG?H‘?"?‘SQ
necessarily been drawn to scale. For example, the dimensions 10 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 indicate like elements. DETAILED '
[015 DEESC IPTION QF THE INVENTION 15 [02'1] Attention is first drawn to
] Fig. B 3\?/??@3 ?}Sﬁt‘fh%’ﬁa GBS 8IfFhaving a longitudinal tool axis A
{016}  tharigefinbsvasipprasstiaveaisiragtiannddreneidiing tool 10 which may be

used in grooving, parting or turning operations has a cutting insert 12 that
017} s %d!?atéag%‘f"%@f%a\fbe Rf 8P APSFALEA#SIder 14. The same cutting insert

f018]- 12mgn deresadifeidoiitRorghthans eshrBHdaiBanded Blingsert iocated in

S thei operations, and as such, can be part of the right hand cutting tool 10 (Fig.
the ‘“m’i&? gidfthand cutting tool (not shown). The description herein will refer

[019] to Wig,riokidvang siuttivieviost 4QanddedhesRotling NseHide AREHRE ISR, an
lder 14 as they appear in.the right hand cutting tool 10, but may also

insert hoF fate to a left-handed cutting tool. 25 [022] The cutting insert 12 may be

[020]  pradueidiey dppradiessinaRns QiEIePhadIgHROdY YRIGh.MAY BRments
. made from a carbide powder such as Tungsten Carbide or any other ‘
shown ubg%rﬁ\

BRI SRR RS BRI RP AT e ain f Ah &eep s the dimpations

10 of some ipfiiie Werlehibiesior/ aagdddanebaok ntHaime alemeiid BHRIARy. Further, -
h ublished by International Carbide Data, which is incorporated by
where.cyReIdRred. BT Ao EAET AR TEEH 12 FRESFIRtoHR e Gevres to
indicate BMENBER;SHEET 17-12-2007 Hinted. 03-07-2008 DESCPAMD EP 07
713 350 produced by injection molding. The insert holder 14 may be
formed of machined steel or other hard materials. The present disclosure

DETAILE DESERIHHG NaDein Wikhi ¥ BEneo 10 a
15
[021} Adttention is first drawn to Fig. 1 showing a right hand cutting tool 16 having a

longitudinal tool axis A that defines a forward to rear direction. The cutting tool 10 which
majf be used in’ grooving, parting or turning operations has a cutting insert 12 that is located
at a forward end of an insert holder 14. The same cutting insert 12 can be used for both

20 right-handed and lefi-handed cutting operations, and as such, can be part of the right hand
cutting tool 16 (Fig. 1) or a left band cutting tool (not shown). The description herez"n‘wilé
refer to the right hand cutting tool 1@ and to the cutting insert 12 and the inserf hoider 14 as
they appear in the right hand cutting tool 10, but may also relate to a left-handed cutting
tool. : |

25 - {022]  The cutting insert 12 may be produced by form pressing and/or sintering a hard
Eody which may be made from a carbide powder such as Tungsten Carbide or any other
appropriate material such as ceramic materials and the like, as described in the World
Directory and Handbook of Hardmetals, Fifth Edition, ﬁubiished by International Cafbic%e

Drata, which is incorporated by reference herein. However, the cutting insert 12 may aiso be
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non-rotary cutting tool; however, it will be clear to the skilled person in the

PR . ..art-that it may be applied also to rotary cutting tools in which the cutting . .=
inted: _QB-G?_QO%é_ert is detachably secured? &% Hbe noted that directional term&F 07 7 13 350
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"

d "lower" (and derivatives thereof) define identical directions. 10 [023]
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peripheral side surface 18, which is located between the end surtaces 16.
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above the end surface 16. A cylindrical bore 22 of the cutting in
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b dz cutting, insert. The side surface 18 is divided into five identic
thereof) defing{ERRUION (51%8ch segment 24 extends between the end surfaces
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rounded comers 33 formin? the radially inwardmost portions of the

identical qpaasine Sidisir Gt TRy ene rapleinsBigmantmia ps tnbatetisénmordace
18, which SCUHRAINS B4R -anth24edEach seoeent 24 @iglhasa §4ting asﬁgggﬁ'é%m

(a-e) respectively, which is located 25 between a flat leading wa
surface z%%‘éc‘ﬁv?&?}—ghglg-f@t‘ﬁ%ﬁ%@s\ﬁﬁmed(!ﬁléﬁrr&é‘&ﬁng)aE‘aeﬁrae_ad:ingmdes' ~
axially abW@ll 28 @r@kiReRs the Pasitiyedisestion:F ﬁ%ﬁl@cﬁ%og?‘%§§ﬁn§?exﬁends
e .

) positive end of the segment’24 (a-e). Each trailing wall 307(a-€) faces t
15 axially alongyEir drasdion R 2Pl Rprocatell dpecBnehutmerigsiiveceith of tdive-fold

rotational SEAMERY 240 he YAAANENPED, SHERT r}lgé}géggog, and the insert axis

B has a positive direction P and an opposing negative direction N which are defined

thereabout,

[623] Attention is now additionally drawn to Fig, 3, which shows a side view of &
20 cuffing insert. The side surface 18 is divided into five identical éegments 24 (a-c). Each
segment 24 extends between the end surfaces 16 and is located between a pair of adjacent
segments 24 which mest at rounded corners 33 forming the radially inwardmost portions of

the peripheral side surface 18. For ekampie, segment Z4a is located between segments 24b
and 24e, Each segment 24 (a-e) has a cutting section 26 (a-e} respectively, which is located
25 between a flat leading wall 28 (a-e) respectively, and a flat trailing wall 30 {a-e
- respectively). Each leading wall 28 (a-e) faces the positive direction P and is }ocateé
adjacent a positive end of the segment 24 (a-¢), Each trailing wall 3¢ (a-e) faces the

negative direction N and is located adjacent to a negative end of the segment 24. Fach

10 AMENDED SHEET 17-12-2007



rintedi 03-07-2008 DESCPAMDI EP 07 713 350' cutting section 26 (see

ririted: 03-07-28@kexample, Fig. 2) has a cuétg?%g 32, which is located between a. g 0? 713 350
rake face 34 and a relief fa ach cutting edge 32 extends between

the end surfaces 16, and the rake face 34 generally faces the positive
direction P. Each trailing wall 30 is located on an imaginary trailing
surface 31, and each leading wall 28 is located on an 5 imaginary leading
surface 29 (only one imaginary trailing surface 31 and one imaginary

e rfa 29 are | ke The le surf
cutting Sé (g hh Ilng F SUraC ge fﬁr 67 & %c?é"n n &I a%fm‘é’%e‘ c‘} one Ogé'%etween
a rake fac@ﬂﬁ%ﬂﬂtﬂ@ (elie] fahichharEdtie aratﬂlag)ﬁdgwﬂchnmtdpdﬁma‘f the adtingfaces
' S en ralsu romt e comer 33 (a-e),. the trajling ar .
16, and QS B R o IrS R SR B g e 20
located dkD atiréciiginaw ay-fiam ﬁmﬂmﬁl@)@e@aﬁ@&%a@it@m IZRaW deawd ton an
s. 4 and rspective view and a_slide view of an insert
s imaginach JRdng aite 40 SR ARV RORIEYS FRLE BTG Ao Plie g nary

leading, sanfie (28irsef oppRsig ﬁ&mll@&dlrsg andrecondflank-fagasd04e (ﬂ@lﬁﬁhﬁng
flank face 40 can be seen first and second flank faces 40, 4

Eir
surface 318146 & S hEBBT AR, & S T Yot LB IDSRAE A racialy
inwardmﬁatvpardtﬁndfahﬂmmﬁgrmedderpkﬁpﬁﬁ%il Raefideolder Fidnistadsevaivided (a-e),
into a forward sec rn nd a rear bod port| n 46. The
the g R SR ALk LGRS SHATE ety n «
10 directionSiwiaced? (e densexid®is paraIIeI to the first flank faces 40 and 42, and
' the hole 50, Whlchngorme in th securing portion 44, extends along a

(024 RASPHOR 15 BREY SFRVE BT 18he Bibe AU Th ARSI SREEEYS 9= and & |
slide viewaspendicutahigdhe tepkaieR, anktheaeouling suface 33-axierilsder face

uprightly from the 8 along the holder axis H to the first flank face ,
38 and R R GER BSLSHTRG A HPAcP 53 AR APRGRR ok
face 40 o@ﬁ ws@b@p% £k tond @@E:Wﬂdidfﬁﬂd aidhesmalhelderd digidhacnalslelis A,

ce 38 and to he first flank face 40. The securin portlon 44 has a lower

s dtheh& & BRI ﬁ%‘ﬁérﬂﬁal grdrv’rféiemfamaegae%ﬁﬁs A B dpssst holder

14 is alsfmimmetphnn!opaow%maseémﬂg\@fﬂ’domusagmw feswapdly 8bflion 46. The
rearwardg into the insert ocket 54 alon ‘g a lower support portion 62 of

securing poren A PS8 BIce 45 WIERAELRAL R AU S UREERTs Sk Whichase
48 is parigidelipaddiipseahout fisdodmathinddeand the hole 50, which is formed in the

securing portion 44, extends along a holder axis H and o;jens out to the base 48. The holder
20 axis H is perpendicular to the tool axis A, and the securing surface 52 extends upriéhtiy
from the base 48 along the holder axis H to the first flank face 40.
[025] The base 48 and the securi.ng surface 52 define an insert pocket 54 which opens
out to a forward end of the tool holder 14 at the holder face 38 and to the first ﬂank face 44.
The securing portion 44 has a lower bulge 56 and an upper bulge 38, The lower buige 56
25 hes a root 60 from which it projects mainly upwardly and slightly forwardly and rearwardly
into the insert pocket 54 along a lower‘support portion 62 of the securing surface 52. A
bulge axis & having an axis direction X, whick is defined thereabout, is located .in the

vicinity of the root 60 of the lower bulge 56. The bulge axis G is parallel to the holder axis
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vicinity of the root 60 of the lower bulge 56. The bulge axis G is parallel to
... ... the holder axis- 6 6/10 AMENDED SHEET 17-12-2007' Hinted: e e T
inted: 03-07-200§3-07-2008 DESCPAMD! é’sg%@?’fé\@go H and located generally belaty 07 715350
the holder axis H. The upper bulge 58 projects forwardly into the insert
pocket 54 along an upper support portion 64 of the securing surface 52.
[026] The securing surface 52 has a forward first support 66 and a rear
second support 68 on its lower support portion 62. The axis direction X of

the bulge axis C generally 5 follows a path from the second suppaort 68

H and loczikshgerrabiybeloipgasdiodienmes 1 tHasirerenpiacsts Rrgisesy dpyvardly
into the ins%n %p%fﬂﬁma@kﬁgp%yﬁﬁgabﬁ%eﬁwﬁ SRR SUIAGE Refivclegated

e upper support portion e first support 66 is located on an

[026]  iFRayicawingsisarmie b @igreardnirscimmes U 69521162088 BIRRET

68 on its im@%@rﬁféﬁc ndsigace . (Kig- planding third,suppget Z?Qﬁ:iogaxeﬁuy
‘ on an imaginary third surface 71 (Fig. 5). The 10 imaginary first an
5 follows a pattofidsulifaces®?, 8wpveffeadiongnivaranysh sHaReBRM ENSH8nN I ETS!

support g6M1d SUDDOK 7&3%@%%%%@%%%&@%@1@% e SUHAGERO e 52 is

diverge rearwar Attention is now drawn to Fig. 6 to show an-

located onirtittahppsemiplyopopititinrofthe Thettiie-wPort Hifeisclaeriedinsern 1mpginary:

laced dn dheyio Ry | Rl SHFace 8o

st s G SEhEr T ek AR ok A Sagri e

(Fig. 5) amtl aiel th)rof shepins gt Froldeatad oara dmeginiey Sbipteutiron Thds&edlin The

.. Fig. 3) is an operative | rative; cUti GLOR

o maginry T e s oy o e g

third suppetitifigasedtienr@agtheyakedat ergiizndsuuiaac 68 Ahdinestasepgrwardly.

1027} ‘ E%%{g\{l%{grly igrom‘\ghgﬁg&gi@g ?gg%sc%’ 5}{;)%@% reUEhIaRSAR x%ﬁﬁ)n of the

whwardly from the cutting dge 32 and away from the rake face 34. 20
cutting-t04028] I theutintngsoo(120s thiassgmdent e arckss dpéraivestgimenm of

s A R0 g o0l e

15 4 and 5) ofliectizerPhoildd fespe ctival itefegadnts Frefasrresndadiite Al SF GBS
comer ST S L aATani G mleednganlep ptomaneni S
cutting tobedin In the operative cutting section 27 the rake face 34 faces upwardiy and
extends rearwardly from the cutting edge 32, and the relief face 36 extends downwardly
from the cutiing edge 32 ahd away from the rake face 34. -

20 [028] In the cutting tool 14, the segmenf adjacent the operative segment 25 in the
positive direction P will be referred to herein as segment 81, and the remaining three
consecutive segments that follow in the positive direction P will be respectively referred to

" herein as segments S2, §3 and S4. The trailing wall 30 of segment S2, the leading wall 28

, of segment 83 and the trailing wall 30 of segment $4 will be respectively referred 10 herein

25 as a third wall 76, a second wall 74 and first wall 72.

[029] The first, second and third walls 72, 74, 76 of the cutting insert 12, respectively,
face the first, second and third supports 66, 68, 70 of the insert holder 14 in the mitial

assembly position of the cutting tool 16. The first and second supports 66, 68 diverge

o AMENDED SHEET - 17-122007



25 as a third wall 76, a second wall 74 and first wall 72. [029] The first,
R - second and third walls 72, 74, 76.0f the cutting insert 12, respectively .- .. -
rinted: 03-07-20Q8ce the first: second and thifed pﬁMﬁ 66, 6&, 70 of the insert holdeF 1477 7 13 350

in the initial assembly position of the cutting tool 10. The first and second

supports 66, 68 diverge 7 7/10' AMENDED SHEET 17-12-2007 rinted:

03-07-2008 DESCPAMD EP 07 713 350 downwardly, and the second

and third supports 68, 70 diverge rearwardly. In addition, in the initial

assembly position of the cutting tool 10, the hole 50 (not shown) of the

downwardiysend [{ardzacondee dbieisupprsiatith 18 $ieBere sarvraly-clitipgtitiosin
the initial gja.%sem}ﬁ centbicitrimesuaiitRat e daoldrr its sbiglocatedforumislyiang: -

ownwardly in relation to the insert 5 axis B. An imaginary axis plane |
holder 14 igiieteintiutioseindonoil draaperer inEdhe suiing IBspraddes Tivecpemyliasis

such that fRd rﬁ&?d%fgfmaﬁﬁ' dingetian: Fhahisie saY dbahd/RRition SEMSAXs Blangshr

Is located forwardly In relation to the bulge axis G. [030] Attention is now

5 axis B. Andoaginatiyasiawine Fihichsowites Al deserdhslipissitois 8 (Reasses

the bulge %&@%8%&?8 3 i &HE%‘{‘EQS G%té'?%'[hs?ﬁ/ %{%%ﬁfﬁﬁe& Q@%%s]]:ﬂage Iis

astener the cutting tool 10 is placed through the bore 22 an
located foserediedhinttativa hotbeau{grhichs éan be seen in Figs. 4 and 5). Due to the

03] © 9{%%{@3%% Te@;‘aogél{% i%’zga'xt}ﬁ E&Ofgég'sﬁﬁk%wﬁ%%"ﬁﬂgl 9l b daseRetion

applies a biasing e Fato the cutting insert 12-in .a
of the cutmigcticri frorfiaisedmsetheasistBghnsaght 2 he tsldeendsitisl Hondagienaxsé

10 ofthe cutt?rliaqgo% &[-ir hl;e ?QQQH%%%%E &% Q{)% %@gﬁdtggré&g@%lj@%ﬁét%%etgﬂa(@«hjch can
~ ihterniediate assem y position in 15 which the cutting insert respectively
be seen ibddps.againstthe finst andithessroridisuphdns bithdZiawertbagoet 56, the

: ion 62 with the first wall 72.and th || 74-Furt ik
i BTG SO SR ENU S
12.in a diveeibbnfdrtne thr geserthexculintr ruebrtiorvarety 2ud ovengatetyesisdplanc L.
..o thereby forms a loading moment, which, urge ing J 1 N
e s e PR R R P ion

15 which the7@nirpersattinepinstmel? eas s ggjaishehBreipped Supporepbaion®s. of the

lower suphiat hitibs £5 SRR PRIE LRI AN ALIR S LoPh L OrR RN ot
the fastener 78 into the hole 30 applies an additional biasing force Fp which further urges
the cutting insert forwardly and downwardly and thereby forms a loading moment, which
urges the cutting insert 12 to rotate about the bulge axis G in the axis direction X until the
20 third wall 76 of the cutiing insert 12 bears against the upper support portion 64.
[0311 In the final assembled position of the cutting tool 18, & portion of the first wall
72 abuts and bears against a portion of the first support 66 along a first abutment region 80,
a portion of the second wall 74 abuts and bears against a portion of the second support 68
along -a second abutment region 82, and a portion of the third wall 76 abuts and bears
25  against 2 portion of the third support 70 along a third abutment region 84. The first 66,
‘second 68 and third 70 supports constitute the oniy; abutment surfaces between the securing
surface 52 of the forward securing g:ﬁoftion 44 and the peripheral side surface 18 of the

cutting insert 12,
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72 abuts and bears against a portion of the first support 66 along a first
o e oo gbutment region 80, a port cond wall 74 abuts and bears =5 e 540 e
rnted: 03’97_“.20 ainst a portion of theseﬁﬁ&%&%@gﬁ 68 along a second abutmentER'O? 713350

region 82, and a portion of the third wall 76 abuts and bears 25 against a

portion of the third support 70 along a third abutment region 84. The first

66, second 68 and third 70 supports constitute the only abutment

surfaces between the securing surface 52 of the forward securing portion

44 and the E)erioheral side surface 18 of the cutting insert 12. R_ 8/10

[032]  AanRmieptisHbEinsei noldeioht ApRitesds-BF- SBBE D iEsEPAM DI P FFtion
force R1 ik é%ﬁé&s&gg%%pgmmyam% the nsemaalesrndd snRliesdadhesetbingree

insert 12 a first reaction force 181 in a direction perpendicular to the first

R2 in a diggstinnaregionio 1 becsranabioncitse ipmdh alre dhisd reaction force
R3 in & dRRRSNHICHAHRINE ReaRNg AhUINBRETedionA Banda thirddeasdondarsel
. R3 in a direction perpendicular to the third abutment region 84. The
5 reaction fojeeniPaRd HRIHITHEFITSaRHEN Teces RO IREFESIRRE ARGHERSAMEF IS
the body HSdpResbaxis,Bile-arditecliondowads, the s RosHen 46N dieseiorey,
assist to retain the cutting insert 12 in the securing portion 44. [033] It is
portion 44noted that in the final assembled position of the cutting tool 10, a gap 59 is

0331 farmegletweehthe eHiingesaitdsanda forwrrdnaHion of {heppess is

f

bulge 58, which is 10 located at a forward end thereof and faces o
formed befwigeartly qOBAR AGHGLA a0k GOSPETA ML BRetd pas RS Chriagy Hhotibish is

10 located at f?x%dﬁ»%@%%%é%o?éﬁ‘&”ﬂ%l?es%ﬁn&%@fa"Y downwardly directed cutting

orce Fc which is included in an imaginary operative plane 0,,'Which
[034]  prafeirgbly pusis eneraiayelBRiSRTHENS LIFHRErSEUiRsCRON STRRISYS for

- example, %@Vat%%ﬁ%ﬂ]?yfti&’m&@%@&@d%%% i?ok%gaﬁe?d\f@ﬁwrgl%ﬂ@iﬁ%ed in an

relati e bulge axis'G. Therefore, the cutting force Fa preferably
imaginary pgesitive elenngDinsdich prefaudiionairbdz hylingvitetofersa _pfééward
- direction. Eg‘i%qnlsfs AN RNy %%ﬁdé@gmgwﬂé?&ﬁv%ﬁﬁél 963 faefLEtRGINSEN in

rotate about the’bulge axis C in'the axis direction X, and thereby

15 relation tcatititioriatakisaaghiveseions.ibpersing dor pofliomsiraly siggngne cutting

“insert 12 to additionally bear against the lower support portion 62 and forms the loading

moment, which urges the cutting insert 12 to rotate about the bulge axis G in the axis
- direction X, and thereby additionally bear againét the uppcer support portion 64. The cutling
force Fe therefore preferably increases, for example, the second and the third reaction
20 forces B2, R3, which assist to retain the cutting insert 12 in the securing portion 44 during
the cutting operation. ,
[035] The biasing force Fy and preferably also the cutting force F both contribute to
 the formation of the first, secdnd and third abutment regions 80, 82, 84. In other words, the
biasing force Fy biases the cutting insert 12 towards its position in the cutting tool 10 during
25  a culting operation. Therefore, the biasing force Fg may be refefmd to as a pre~toading
force which stabilizes the position of the operative cutting section 27 in the cﬁtting tool 10
during a cutfing operation. This, in turn, increases the cutting accuracy of the cutting tool

16.
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force Fc therefore preferably increases, for example, the second and the
oo third reaction 20 forces 18 3 ~Which. assist to retain the cutting insegs12-=. A
rinted: 9307“20(%% the securing portion 44 jaéﬁ?&gﬁmtting operation. [035] The bia?%r%a? 713350
force F$ and preferably also the cutting force FC both contribute to the
formation of the first, second and third abutment regions 80, 82, 84. In
other words, the biasing force Fa biases the cutting insert 12 towards its
position in the cutting toot 10 during 25 a cutting operation. Therefore, the

biasing force Fg may be referred to as a pre-lgading force which )
1036] slfamr’g%fst?h@%%ﬁ?@ncﬁf%ﬂé %@%ﬁw&&ﬂﬂﬁ@?@&%&ﬁ% rf‘?ﬁ%"c?&tiﬂb%%la

cutting opdQtidHriRg BFMHRORPTIAUORCERIS aif i nerRASE SHhe: s UiNRAC REAYE
, of the cutting tool 10.9 9/10' AMENDED SHEET. 17-12-2007 finted:;
securing RYSHOP-AG08BEBRYP AMHE PO RIS 5EP TR orBicty fegigidnnd non-

resilient. ?Hgiﬁ%éﬁg%&%qi%]&%ﬁh@%%g nSa6ik? GUIRGE SHlIING QPRIBEAN and

. and provide the first, second. and third reaction forces RI, 182, R3, the
5  non-resilioss parify Prieungpayivaitunitary one-piece construction, which is
037 fiﬂiﬂl%ﬂ@f& g@&&ﬁ%ﬁ&%m&a%@%&&wwm@w% & ansdthelaeeror

- bulge 56 may be an integral and 5 non-resilient part of the securing
paﬁicmaﬂﬁbrﬂoﬂg}iﬂ[g@m“ﬂ% 46 preisuRtAIFBEem chao SiicatiRRsrsdd &
made with®RABIAROIREOh LT Bl Hishekiehe Hadsiatead Miatedarious

alterations and modifications could be made without departing from the
scope of the disclosure as hereinafter claimed. 10 10/i0" AMENDED
SHEET 17-12-2007 CLAIMS 1. A cutting tool having a tool axis (A)
establishing a forward-to-rear direction. the cutting tool comprising a
cutting insert, an insert holder and a fastener, the cutting insert having an
insert axis (B), opposing end surfaces, a bore extending along the insert
axis between the end surfaces, and a peripheral side surface

i0
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located between the end surfaces, the peripheral side surface comprising

a first wall, a second wall, a third wall and at least one operative cutting

section, the insert holder comprises a forward securing portion and a rear

body portion, the forward securing portion comprises a base, a hole and

securing surface, the hole extending along a holder axis and opening out

to the base, the securing surface including a first support, a second

support and a third support which all extend transversely to the base, at

Cﬂ%ﬁ%&a portion of the first support abuts at least a portion of the first wall

along a first abutment region, at least a portion of the second support

abuts at least a portion of the second wall along a second abutment

region and,at Jeast.a.porti f.t ird abuis: at: t ion of..
the ?hird ngI_i%%;a{?r%{rd?g})%t’mm:nﬁtgs)ég%%?F\}vgéﬁeré%%f)?ﬁ%% st%ar%%%lg% .
diregdiomn ) & BURE AL PE SSHY 8ive Ayt HBW VTG tRecEdrdfer andl arestenid

abutmeptbsiggionsdivargereanvardly. aad e thid walboenerallrfaces, pore
upwardly; and the fastener is located in the bore and the hole. The cuttln?
ace

SXEHBINECRBRANG X ERINTES RASH the BdeHstoRe BperanvEPREfingde sur

locSeativaeampisesd Luiling, adgedasated heiwesnadsakamRemandm@eliel,

face, the rake face extending rearwardly from the cutting edge and the
sec é’ﬁie“f/fgcé @%rt%ﬁvcfé? Wﬁf‘%ﬁ?ﬁ%‘?ﬁrﬂﬁ@%ﬁ‘fﬁﬂﬁg@&@@gnd away from the

rakeifadesed. ibhecustingiteskdooosdingdoreiaindiowbateindhe 56CHRG, the
forBGHCR IS Snd o esliert, T A chlng oD 1avng 2100l (ot

e&tabiis Ing=a ROWardStovesr direction, th
extendiingansert antlaminsertdhgldengbetcuttingbinserhhavingansingert axigding

ng . d(i _peripheral side surface .comprisi first wall, a.second wall, a .
g SRR O B A kR e e
basgomprises a forward securing portion and a rear body portion, the

at least a portion of the first support abuts at least & portion of the first wall atong
a first abutment region, at least a portion of the second support abuts at least a portion of
the second wall along a second abutment region and at least a portion of the third support
abuts at least a portion of the third wall along a third abutment region. wherein:

the first and the second abutment regions diverge downwardly, the second and the
third abutment regions diverge rearwardly, and the third wall generally faces upwardly;
and

the fastener is located in the bore and the hole.

2. The cutting tool according to ciaim 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 rearwardiy from the cuiting 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.



forward securing portion comprises a base and securing surface, the
securing surface including a first support, a second support and a third
support which all extend transversely to the base, at least a portion of the
first support abuts at least a portion of the first wall along a first abutment
region, at least a portion of the second support abuts at least a portion of
the second wall along a second abutment region and at least a portion of
the third support abuts at least a portion of the third wall along a third

abutment regigRinvhekeimHhe dirst &l thesesgnekabutmant LegioNsrd-to-rear
. diverge downwardly, the second and the third abutment regions diverge
ATy AT 57 H 196 SATRT I e THET Ry AR SR A feﬁﬁ%mng insert's
periphesalsige iswfaceisrdivigednite fivesidentical segrpamtseRachde surface
segment tending betwee th?l end SLEI:{faC S aEd b?in% located between .
COTPERNOF AACEH S GRIENTs M ahd LA St ERE Hils S Bt 88D cutting
.seclgeated between a leading wall located on leading surface of that

segpent.and a fraling wall localed,gn.a ralling surface, %fr%%?‘oéae%g”&%‘?&h the
~. The cutting tool accgrélng to claim f, wherein: the securing portion
foradditisnatlycomprisesmaprhete formasd indhedase, thefheletextending surface

incfiBRY 3 heldetayinand A0aniR0 QbR e0ase: ANdIBEUAGINSR exiend
comprises: opposing end surfaces, the peripheral side surtace being
rangesty bethrckdicthe end surfaces: and 12 a bore extending along an

inseft pxis PRONRENING LA SUITRERSIARI - NE UG AP LIUD S ot wall ajone

comprises: a fastener located in the bore and the hole. 6. The cutting tool
2 figt SOIRE I Qi & [ GierdiATHAR Mdbiny Suidar@rmE ahetiilpag supritien of
theRelORGIRGIta Bhiacei-BaHNaMeMeel A and at least 2 portion of the third support

abuts at least a portion of the third wall a]{mg a third abutment region, wherein:

the first and the second abutment regions diverge downwardly, the second and the
third abutment regions diverge rearwardly, and the third wall generally faces upwardly:

the cutting insert's periphera! side surface 1s divided into five identical segments.
each segment extending between the end surfaces and being located between a pair of
adjacent segments; and

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

segment.

5. The cutting tool according to ciaim 4, wherein:
the securing portion additionalty comprises:
a hole formed in the base. the hole extending along & holder axis and opening out
to the base: and
the cutting insert comprises:
opposing end surfaces, the peripheral side surface being located between

the end surfaces: and



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. «&ofemathdechohassembtingnclitiogvtenl o mprisingepramding
an i?]ge(:rt ihoclrdter1cpmgisin%a.f%rsward securing portion and a rear body
porﬁon,% 1(3:-1=Se0<§)urlllilg pBFt(i)or?Echm'prises a base. a hole formed in the base,
a lower forwarenfir sosugportha bowerreardedond support and an upper
third support, a bulge axis of the insert holder intersecting the securing
portion adjacent the first and the second supports, providing a cutting
insért comrisinginn rert@xiBnppposing endsserfaces; a bore extending
along.thednsertaxis hetwean the endsurtages, A fitstwaller seaaRKWAlk: o
a third wall and at least one cutting section. the at least one cutting

a cospetisnrenprsbslly BuaIY € dgelioe aldbetirench sdrsFHeecamt a relief
face,the fake face.extendsiieamwardlysfiremihe-piting edosandhecoments
relief face extends downwardly from the cutting edge and away from the

divergeerrterdl HISBINGCtReretitiihg HSSHAR PN RiamE8dRIBIy Posifon in the
securing portion in which the first wall faces the first support, the second
wall faces the second support and the third wall faces the third support,
placing a faSiEHEAIBaGH TREBEE SHaRe ciliNg fsert and into the hole
forngediter thelnaseref the securindipordigmettging the cutting insert
forwardly and do n.wardlé/tﬁ)an ing?r diate as emb% §o$ition in which
: ctive thé

the first R the' §acntl WARK FeSidcitely BEAP LGSR Th HE AR tras frst

seggeaartSupports.

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:

providing an insert holder comprising a forward securing portion and a rear body
portion, the securing portion comprises a base, a hole formed in the base, a lower forward
first support. a lower rear second support and an upper third support, a buige axis of the
msert holder intersecting the securing portion adjacent the first and the second supports,

providing a cutting insert comprising an msert axis, opposing end surfaces, a bore
extending along the mnsert axis between the end surfaces. a first wall, a second wall, a
third wall and at least one cutting section. the at least one cutting section comprises 2
cutting edge located between a rake face and 2 relief face, the rake face extends
rearwardly from the cutting edge and the relief face extends downwardly from the cutting

edge and away from the rake face,



urging the cutting insert further forwardly and downwardly and thereby
rotating the cutting insert about the bulge axis until a final assembly
position is reached in which the third wall bears against the third support
in addition to the first and the second walls respectively bearing against
the first and the second supports. 9. The method according to claim 8.
wherein: the base is transverse to the first, second and third supports and
the hole extends along a holder axis and opens out to the base, the bulge
axislheingtge venaly pasaliel withithiedolaenaxsisand interseetinththeortion in
wniSERiRELportion belgu he first.and the second, supporty, the clling, o ang
insert comprises a peripheralside’surface located between the en
the surdaeel$ f1hes sidelsuifapp@omprises the first wall. the second wall. the
third wiall aneh s AHleash.one eing seclian, 10, Themeihod aceordingheq
to claim 8. wherein in the initial assem y positfon one 0 the end surfaces
in thgf thee oditfingdnsert faweiothe base of the securing portion and in the

intermediate agsemPORIIRRIhe AEALIRG £87 SHIACERAEARARNM by

the base. 11. The method according to claim 8. wherein the fastener
posigigjes thbiel s dinn g tetheabadd s ey findicas semmly o ditrorad the
secokfll 1dapbg. Mmethod according to claim 8. wherein in the initial,

intermediate and final assembly \jposition the bore is eccentric in relation

to tHEZHS1ENe SUANEUTSY tBBHFAVRTY A fhb PaKiS QA Btablishthghgreby rotating
the tRnwaEdni@riado ditectancthe CUHing toRkICONPRISHG R 6UHIRG-4A8RE in which

having five-fold rotational . symmetry seated in an insert holder; the cutting
the mgérmgwﬁﬁr%ﬁgmgg&*&xﬁ@zén BRY CBpHENG: S Hended Bppoing *ells
respebthalirfeeesieathiasghdfre axdendirgoadially@ong 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

9, The method according to claim 8, wherein:

the base is transverse 1o the first, second and third supports and the hole extends
along a holder axis and opens out to the base, the bulge axis being generaliy paralie! with
the holder axis and intersecting the securing portion below the first and the second
Supports:

the cutting insert comprises 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.
10.  The method according to ciaim 8, wherein in the initial assembly position
one of the end surfaces of the cutting insert faces the base of the securing portion and in

the intermediate assemnbly position the one of the end surfaces bears against the base.

1. The method according to claim 8, wherein the fastener urges the cutting

insert to the intermediate and final assembly positions.

14



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 a first segment and the
adjazent leadingthuifacecefiagseconth segrnaniradiatentidgathinfinstediate and
fina PN, dierge uiardly from dhe comer i a diregfion away from the
inser amspaé) e Insert holder comprising: A forvar Securing portion
and a rear body portion, the forward securing portion comprises a base
and; securing SfRCe, 16 SaAUrING s tace NANAINGA L SUPRA: A io-reer
second support and a third support which all extend transversely to the
direpiagie; WiteraIRNES Wriesetaiponton of the irshseppott mbutsvat leldsratational
svmhrionof & tralling wal ofia.- first segment of the cutting insert; at least a
" portion of the second support abuts at least a portion of a leading wall of
a sEROA ISR ISMAE LR ASE Pth e Set YR $éent being
adjagentitaithe fpphsseoment-aldaast a portion of the third support abuts
at least a portion of trajling wall of a third segment of the cutting insert

the HIFEP $ely RIEHCBEREPEAR BN H B Kttt Sey At b tre iaifivig ™©
identialli ebthaithirchsegmend; ahthe cutting insert generally faces upwardly.

a peripheral side surface located between the end surfaces and being divided 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 radialiv innermost portion of the peripheral side
surface; and

the trailing surface of a first segment and the adjacent ieading 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 support and a third support
which all extend transversely to the base:

wherein:

[
i



14. The cutting too! according to claim 13. wherein the first, second and
third supports constitute the only abutment surfaces between the
securing portion and the peripheral side surface of the cutting insert. 1 ~.
The cutting tool according to claim 13, wherein the securing portion has
unitary one-piece construction. 16. The cutting tool according to claim 13,
further comprising: a fastener passing through the cutting insert's through
bore and extending into a hole formed in the base, the hole extending

aboult i@:Roldesraxis @Endeopeningut iithethase alfbriion of a trailing wall of a

first segment of the cutting insert;

at least a portion of the second support abuts at least a portion of a leading wail of
a second segment of the cutting insert, the second segment being adjacent to the first
segment;

at least a portion of the third support abuts at least a portion of trailing wall of &
third segment of the cutting insert, the third segment being adjacent to the second
segment; and

the trailing wall of the third segment of the cutting insert generally faces

upwardly.

i4, The cutting tool according to claim 13, wherein the first, second and third
supports constitute the only abutment surfaces between the securing portion and the
peripheral side surface of the cutting insert,
15, The cutiing tool according to claim 13, wherein the securing portion has
unitary one-piece construction.
16, The cutting tool according to claim 13, further comprising:

a fastener passing through the cuiting insert's through bore and extending intc a
hole formed 1n the base, the hole extending about a holder axis and opening out to the

base.
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