WO 03/ 070403 PCT/1L03/00051 -1 METAL CUTTING TOOL FIELD OF THE | NVENTI ON
The present invention relates to netal cutting tools for use in turning,

gr oovi ng, woanstoreyg3 and t hreadi ng operations havi ng an i ndecatiLes/eosert with
a plurality of cutting edges. 5 BACKGROUND COF THE | NVENTI ON Metal cutting
tools of this type are well known in the art. US Patent No. 4, 320,996

di scl oses a cutoff tool that enables naﬂrom/grooves to be produced. The
tool consists of a holder having a recess in one side face in which 10 a
cutting insert is |ocated and cl anped by neans of a center screw threadably
engageable with the holder. The insert is triangular and is provided with a
protruding triangular central portion, which is received in the recess,
whereas the renminder of the insert extends laterally fromthe hol der for
cutof f purposes. Since the insert has a protruding central portion, it is
one-handed, that is, if the 15 insert has been designed for a right-handed

tool, as shown in US 4, 320, 996yRT&N CUTTING Qh®IPbe used with a
ri ght -handed tool. US Patent No. 4, 169, 690 di scl oses an i ndexabl e insert

for heavy- duty capabilities. The cutting insert has a plurality of cutting
edge portions WO 03/070403 PCT/1L03/00051 -2 extending outwardly from a
central body portion. The insert is held in a pocket of a holder by a
clanp armeither fromthe side or fromthe top. The existence of the clanp
arm sonmewhat conplicates the structure of the holder. US Patent No.
5,308,197 di scloses a machining apparatus, 5 conprising a holder bar with
a pocket nenber that nounts on the bar that hol ds

FIELD OF THE INVENTION
The present invention relates to metal cutting tools for use in turning,
grooving, parting, and threading operations having an indexable insert with a

plurality of cutting edges.

BACKGROUND OF THE INVENTION
Metal cutting tools of this type are well known in the art. US
Patent No. 4,320,996 discloses a cutoff tool that enables narrow grooves to be
produced. The tool consists of a holder having a recess in one side face in which
10 a cutting insert is located and clamped by means of a center screw threadably
engageable with the holder. The insert is triangular and is provided with a
protruding triangular central portion, which is received in the recess, whereas the
remainder of the insert extends laterally from the holder for cutoff purposes.
Since the insert has a protruding central portion, it is one-handed, that is, if the
15 insert has been designed for a right-handed tool, as shown in US 4,320,996, then
it can only be used with a right-handed tool.
US Patent No. 4,169,690 discloses an indexable insert for heavy-
duty capabilities. The cutting insert has a plurality of cutting edge portions



an insert. The insert has a nmount portion and a plurality of arns. The
nmount portion | ocating sides bear against a pair of positioning sides of

t he pockewo amndses . The pocket nenber conplicates the prodaatiiawoasid use of
the apparatus. O her disadvantages include a clanmping systemlimting the
depth of 10 cut. US Patent No. 3,613,197 discloses an indexabl e and
reversi ble, threading or grooving inser¥. It includes an insert support

t hat engages the insert at the |ower cutting edge. The insert support
screws to the tool body and engages the cutting armin use, limting depth
of cut. 15 cy®ndmgpoutwpgli @ erceRtrbl bedit poriiado. The dnyedinE A1t im\la, pocket
describes in one enpodi nent (see Fig. 2) a.holdin | ement_in which a
cutting bi tor}wﬁﬂerf'auac&mpiaﬁg e dros] dne 4 o & 1g- efheresitiente phr ee

spaced apari . | I ' T i i out that the
cutting bi ttﬂ%gt%?lﬁ% %R’EE?‘%%%F%%&BP@M? %%csﬁmtchiereﬁglt%@tdgﬁenent at a fourth

location 10"" and thagsdpaidhe B&e HSOI08 1 2@isclat@ndednehitese appRhes, i S
exerted on the cutting bit so that the bit would possibly no I'onger rest

on the hol diontpreimgrentolddr harevith @egtdckat meitiber Thtgnomason thhdtar ithatgraldci pl e
the cutting bit is not stably seated. The cutti n(r‘; b[ét agul d be.in one
posi ti on widhingersoi MR insertcld adpowpprton sadmalurality abarmas- 18V 8hot her

position with.thr o] (o] : - This J.s C

G sadvant agRi” ABEHBEL Sl befetblRl S 8r HRSicMS siden bP 3 Froshebage
changes angpgsbéher gher fodl@t méRlber d&frhpigshtes ithé SpreBuedeGindolisd her miesent
i nvention to provide a new netal cutting tool, primarily for grooving,
parting andpparanisgOoipardsadrntagesipeliidé aglanpingngsicablenicingtthagleptisef t
having a plurality of cutting edges, wherein the cutting WO 03/ 070403
PCT/ 1 LOB) 00061 -3 insert can be used for either right or Ieft handed

cutting oper ati ons ands WSSl N e 280y SrLALELT £k B AL ! ERimn
threading or grooving insert. It includes an insert support that engages the insert
at the lower cutting edge. The insert support screws to the tool body and engages
the cutting arm in use, limiting depth of cut.

15 US Patent Application Publication No. 2001/0022123 Al,
describes in one embodiment (see Fig. 2) a holding element in which a cutting bit
with four cutting edges sits on the holding element at three spaced apart locations
10’, 10", and 10"". It is pointed out that the cutting bit can, in principle, also
touch the holding element at a fourth location 10" and that during use for the

20 intended purpose a force is exerted on the cutting bit so that the bit would
possibly no longer rest on the holding element at the location 10””. This means
that in principle the cutting bit is not stably seated. The cutting bit would be in
one position with 4 points of contact before use and then would move to another
position with three points of contact during use. This is clearly disadvantageous

25 because it means that the location of the cutting edge changes and is therefore not
well defined.

It is an object of the present invention to provide a new metal cutting
tool, primarily for grooving, parting and turning operations, comprising an

indexable cutting insert having a plurality of cutting edges, wherein the cutting



It is another object of the present invention to provide the netal cutting
tool, wherein the cutting insert is positively secured in a well-defined 5
posi ti on wiotldeai4omecessitati ng the use of an external clameT/IBUNMBRY OF THE
I NVENTI ON I n accordance with the present invention there is provided a
metal cutting tool conprising: 10 an indexable cutting insert, conprising
two opposing side surfaces, and a perigheral edge surface extending

t her ebet ween and having an insert axis of rotational symetry passing

t hrough the side surfaces; the peripheral edge surface having a plurality
of abut nentinsgscednobs usedafon cithen maitordel thiae@edg Guthe eRcratioppand Blerdin thasi de
wal | of an inmaginary.re ar .. pol n having a plurality of.side 15 walls, a
plurality 6P°¥%fﬂﬁﬂédﬁ%ﬁﬁ%SHEﬁéQﬁgﬁ&?ﬁ&@%ﬁﬁﬁé?%ﬁﬁnﬁ#ﬁﬂﬁ¥H%hﬁﬁéginary

pol ygon, the plurality i?%nﬁt‘lﬁte} loB &Qiﬁﬂh@[}freaﬁh NEvERI td ?rdSRHHP%e Hﬂet%ﬂe .
nunber of side walls of the 1 maygl nary polygon, each cutting portion having
a cutting eu@eng teslcviabeinmbirt ctdagiiapebds positoehdt secutred vimen welbdefiadéd ng
portions; and an insert holder conprising an insert pocket in which the
cutti ng 3 ngwsitianswithoutrecassittingithe ushe! geextpmat slanige sur f ace bei ng
abutted at two abutnent sections only, the insert pocket conprising a

| ower support wall abutting a first abutnment section, and an upper support

wal | abuttigw Y PETRVE pp¢n: the lower support wall and the

upper suppor each berng frxed and integral parts of the insert

hol der. 25 In accor ddancecwtdahct RétiprrRsprbentneditiomntherdiés papededppont wal |
and the | ower support wall define an acute angle a between them In

accor dance awitting tod pemipfistgappl i cati on, the acute angle a is 36. WO

03/ 070403 PCT/ | LOB{nSOO%JI -4.1n. accordance. with a preferred e odi@gtént of
the prefint i nAEnidex¥ablE KUting INSAY: FIPPIINING WOLCRISHIGMILG SUFfeseydrdrd i n a

side view %erﬂ)lﬂgral edge surface extending therebetween and having an insert axis of
rotational symmetry passing through the side surfaces; the peripheral edge
surface having a plurality of abutment sections, each abutment section lying on a
portion of a side wall of an imaginary regular polygon having a plurality of side
15 walls, a plurality of cutting portions extending outwardly from the imaginary
polygon, the plurality of cutting portions being equal in number to the number of
side walls of the imaginary polygon, each cutting portion having a cutting edge,
each abutment section being located between two cutting portions; and
an insert holder comprising an insert pocket in which the cutting insert is
20 retained with the peripheral edge surface being abutted at two abutment sections
only, the insert pocket comprising a lower support wall abutting a first abutment
section, and an upper support wall abutting a second abutment section; the lower
support wall and the upper support wall each being fixed and integral parts of the
insert holder.
25 In accordance with the present invention, the upper support wall
and the lower support wall define an acute angle a between them.

In accordance with a specific application, the acute angle a is 36°.



cutting insert. In a preferred application of the present invention, the
cutting tool 5 is for grooving, parting and turning. In accordance with a
pr ef er r edwenmbmdisent of the present invention, the cutti mgTiinexzebsihas a
varying width dinmension, taken in a direction parallel to the insert axis.
Preferably, the cutting insert has three wdth dinensions, a first 10

wi dth dinmension, D, at the cutting por14'rons, a second wi dth di nension, D2,
at a generally centrally located region of the cutting insert and a third
width dinension D3, at all other regions of the cutting insert. Further
preferably, the secohd wcehirdanéerenmshon Deefemedr emtbodimpain ofi ke f presentwi dt h
dimension D1, and the first width dinensiop D.is greater .than the, 15
third w dt fNEHORsBH %ét.m%tmﬂim%ﬁ%érm%?@}’eﬁ“&Bgv, rtifed gide VAW olc it ral 1y
| ocat ed re%iu&g1 olfnsé e cutting insert having the second width dinmension is
pol ygonal in G Toma side view of the cutting insert, thereby formng

a protruding pol ygon I r:0pegaedd appleRtioHdfate préfnt ibiehdiohy thet fi@tihgagsinary
pol ygon has a polygon axis that i's coincident with the insert axis. If
desi r ed % heas for@roodinggpatinggod tushiaggul arly of fset fromthe inmaginary

pol ygon with respect to the insert axis. In accordance with.a preferred
enmbodi ment pr esent iﬂUeﬁP?Qfﬁ?n?%eWItESaré’ gFﬁi ﬁE& Pﬁmpo?fydg\g presgnt

oct ons. " SSIED PRCHRCER b AL R Eie o RED RHPR, cKE AUhRRn |
I magi nary bggél]eqaqo pRhaa®Axisf | ve cutting portions spaced at regular
intervals one fromthe other; and the protrudi ng pol ygons are protruding
pent agons, each pr ot Mrefenaplpetheagottinigainsey lzas trea veidth [demensians,aa Just ace
area V\DI 003/\)%5?}1483115%}'(/“{’%?’/ aqtotﬁg %:utting portions, a second width dimension, D2, at a
generally centrally located region of the cutting insert and a third width
dimension D3, at all other regions of the cutting insert.
Further preferably, the second width dimension D2 is greater than
the first width dimension D1, and the first width dimension D1 is greater than the
15 third width dimension D3.
Still further preferably, the generally centrally located region of the
cutting insert having the second width dimension is polygonal in form, from a
side view of the cutting insert, thereby forming a protruding polygon from each
side surface.
20 Typically, the imaginary polygon has a polygon axis that is
coincident with the insert axis.
If desired the protruding polygon is angularly offset from the
imaginary polygon with respect to the insert axis.
In accordance with a preferred embodiment present invention, the
25 regular imaginary polygon is a regular imaginary pentagon; the cutting insert
having five abutment sections, each abutment section lying on a portion of a side
wall of the imaginary regular pentagon; five cutting portions spaced at regular

intervals one from the other; and the protruding polygons are protruding

pentagons, each protruding pentagon having an area smaller than a surface area



-5 of the imaginary pentagon and each protrudi ng pentagon is angularly
offset wwth respect to the inmaginary pentagon. In accordance with the
present iwoastr@m3 the insert pocket conprises a base suricaaeodooosm whi ch
the | ower and upper support walls generally 5 uprightly extend, the base
surface being abutted by a given protru%i ng polygon of the cutting insert.
In accordance with the present invention, the cutting tool further
conprises a screw, for securing the insert in the insert pocket, the screw
extendi ng through an insert through bore and threadingly engaged with a 10
t hr eaded r edéheilmgginerepentagpe apd Lack protaeding pratagas ds anghhasly (s veth
extending Dbetween. the two oggosi na side surfaces. In accordance with the
9

present i nVEFRECHIP thFH@argH_g'é}‘ PRR8Ugh bore ext ends between the protruding
pol ygons. In aCCOfdaQﬁea@b%ﬁaﬁ&e \gftﬁf %Jngﬂe%moﬂi%ﬁt)aprﬁge@ﬁ%e‘r@v kPN,
nd abut nent section et

the 15 operative first and seco s di vi e cutting

insert intqohises aaboBsrfadifrbieivhich e toweleatktuppdrisuppertpraiegeredally
enbodi ment present invention, a first section contains an operative

cut ti ng poruprightlyrextends theaibasersgriage beingrabugied divt hatvesipretrodingtiolpger af i ve
cutting portion and a second section 20 contains two adjacent cutting
portions. BAFEHUBEIRFI'ETI ON OF THE DRAW NGS For a better understanding, the

| nvention wil| now DandRSBIMEE BN tyPelh AR, B! Yuntle i GuARERCe tO

the acconpanying draw ngs in I'S an’ perspective view of
metal cuttidagnpgrizd@l & nsca@eorfdaneeumhd Nthe hidser eseiid ihsarentaoket, fHegscw s an

perspective view of an insert holder in accordance wth the present
i nventi on; extending through an insert through bore and threadingly engaged with a
10 threaded receiving bore in the base surface; the insert through bore extending
between the two opposing side surfaces.
In accordance with the present invention, the insert through bore
extends between the protruding polygons.
In accordance with the preferred embodiment present invention, the
15 operative first and second abutment sections divide the cutting insert into two
sections.
Further in accordance with the preferred embodiment present
invention, a first section contains an operative cutting portion and two cutting

portions on either side of the operative cutting portion and a second section

20 contains two adjacent cutting portions.

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:
25 Fig. 1 is an perspective view of a metal cutting tool in accordance with the
present invention;
Fig. 2 is an perspective view of an insert holder in accordance with the
present invention;

Fig. 3 is a side view of the metal cutting tool shown in Fig. 1; and



Fig. 3is a side view of the netal cutting tool shown in Fig. 1; and WO
03/070403 PCT/1L03/00051 -6 Fig. 4 is an edge-on view of the cutting

i nsert shewesiondbs g 1. DETAI LED DESCRI PTI ON OF THE | NVENPICONL#Y/doesit i on i s
first drawmn to Figs. 1-3, showng a nmetal cutting tool 5 10 in accordance
with the present invention. The netal cutting tool 10 conprises a cutting
insert 12, having an insert axis A, andan insert holder 14 with the
cutting insert 12 retained in an insert pocket 16 (16', 16") of the insert
hol der 14. The cutting insert 12 is produced by form pressing and
sintering a har dfiget & an bdghronaaay bf the eutieg isdd shownein Isgdh as Tungst en
Car bi de. However, the 10 cutting insert 12 can al so be produced by
injection nmolding. The insert holder 14 is fornmed of machi ned steel or

ot her hard iy 1 i %Q"E?’Pﬁ@ in Fig. 2, has two
i nsert poclg?ggfg‘?h%ril)@i@m?oréﬁg trii g‘n_ ed Ccu |1r\llg operations and the
other 16" for |eft-hangadionuist fiRg depeh ad IRES - 1-Thehewing AendtalS@ittingZ2oohi ch

wi Il be described in detail below, can be used for both right-handed and
| eft 15 hardeid acgdtdange oyitr thei ppasenamuveasios u dhecantab euttimgaionk 0 compiisber of

L
try. The.i ' 1SUEh
AT U0 Ay SRR PEEFOSLE Lo Sy b

upper 20 Sltlﬁp@l!iﬁinézin\é@t|IZalssﬁrcﬁP&E@d"ﬂiynﬂ)rﬂleﬁﬁérsﬁhg}’aﬂdpEiin%ﬂrig?’afHa?dnlﬁélﬁl base
surface 18. The upper support wall 22 and |ower sSupport wall 20 form an

acut e angl éodybetadegnomt herarbidn Eoederdacheasvlungsies peaibidec  dpphéat itlom, t he
acute angle a is 36, within manufacturing tol erances. The. lower and upper
suppor t 1 alquitiinsort 12r@an alpe bgpapdueet by maigchipnpnelding athe ysertdwddergld o5

ALLenton b LS AR T3P P TS BB i
surface  ij Fig. 2, has two insert pockets 16, one 16' for right-handed cutting operations
and the other 16" for left-handed cutting operations. The cutting insert 12, which
will be described in detail below, can be used for both right-handed and left-
15 handed cutting operations and as such can be retained in either of the insert
pockets 16', 16'"'. The insert axis A is an axis of rotational symmetry about
which the cutting insert 12 has five-fold rotational symmetry.
The insert pocket 16 comprises a base surface 18, a lower support
wall 20 extending generally uprightly from the base surface 18, and an upper
20 support 22 wall also extending generally uprightly from the base surface 18. The
upper support wall 22 and lower support wall 20 form an acute angle a between
them. In accordance with a specific application, the acute angle a is 36°, within
manufacturing tolerances. The lower and upper support walls 20, 22 are
integrally formed with the base surface 18.
25 Attention is now additionally drawn to Fig. 4. The cutting insert 12
comprises two identical opposing side surfaces 24 and a peripheral edge surface
26 extending therebetween. Since the side surfaces 24 are identical, only one
will be described, it being understood that the other side surface has identical

structure. The peripheral edge surface 26 has five abutment sections 28 and five



26 extendi ng therebetween. Since the side surfaces 24 are identical, only
one wll be described, it being understood that the other side surface has
i denti calwosBnaewsir e. The peri pheral edge surface 26 has fACTdLedsbirent
sections 28 and five WD 03/070403 PCT/1L03/00051 -7 equally spaced apart
cutting portions 32. Each of the five abutnment sections 28 lies on a
portion of a side wall 34 of an imagi nary regul ar pentagon 36 (shown by a
dashed line in Fig. 3) and are separated from one another by a given

cutting portion 32. 5 Each cutting portion 32 of the cutting insert 12 is
triangul ar esiaiEdpacgstapart endngopeiansBy. fEash ehihe fvee)pbutingent sgetiens 28
pentagon 36.0of the cutti .4 Nns 12. At a.radially outerno ortion of
ach cut t it PoriomO L side ety 34 SGgn Wnadinaty bEbdr SRGERD (PSR on of
a rake surf N ak i I ' rt] -and a
el ot surfacotyd WGP IIERS) AR AGehlyel S o Md BF pin gl

| eadi ng ancpdrtiahB2ng sides 41, 43 of the cutting portion 32 are not

radially directed. As can be seen, the cutting edges 38 are radially nore
di stant Sfromthe i ndgaoh eutiiag porthen3? é thibenthnatinssel? ohtiagulartshapedke and

lief f 4 42 bei ted th i ph f. 26.
ol SRR A0 bS8 SR e OGRS 2
5 clonn oY M 18 oAy oA oBhER poFoL LISETiu RSl g 8 e,

| ower suppaidigeVss is ffne@adtiRnint@petidni ofta skecutfasbyd et 16&dihg o2’ ofbut s
t he upper support wall 22. Cearly, the operative first and second

abut ment sdbe icotisng gortie32§ andnaareliahghefa¢sed e rraiking sideudd tdrihe aluktyngqual
to the gle a. art fromthe operative fir nd second 2Q ahuyt ment

boct 1 ontd Siporfion 3o ng ke BR iR Sides 436 A3 siterc LD s A2ETB80 comes
into conta i . i nser 0 taiev.e. . T i S
butmont . odagitlhilfed DR a6 86in. e lifieORGEE 3B ife shinly HOEEARE
A first segbinOtheCaiteti ARist Aetipipetiat hb@insdt t deddopO 28, OIMhe ralendnd Welieft ti ng

portions 32 on

surfaces 40 and 42 being located on the peripheral edge surface 26. An operative
cutting portion 32’ projects from an end surface 44 (in Fig. 3 shown by a line of
15 short dashes) of the insert holder 14 to cut a workpiece (not shown). An
operative first abutment section 28’ abuts the lower support wall 20, and an
operative second abutment section 28” abuts the upper support wall 22. Clearly,
the operative first and second abutment sections 28’, 28” form an angle between
them substantially equal to the angle a. Apart from the operative first and second
20 abutment sections 28’, 28” no other portion of the peripheral edge surface 26
comes into contact with the insert holder 14. The operative first and second
abutment sections 28, 28” divide the cutting insert 12 into two sections. A first
section contains the operative cutting portion 32’ and two cutting portions 32 on
either side of the operative cutting portion 32°. The second section contains two

25 adjacent cutting portions 32.
As can be seen, each side surface 24 has a centrally located
outwardly protruding portion in the form of a protruding pentagon 46 having a
flat surface 50. The flat surfaces 50 of each protruding pentagon 46 are parallel

to each other. The flat surface S0 of the protruding pentagon 46 is smaller in



either side of the operative cutting portion 32'. The second section
contains two 25 adjacent cutting portions 32. As can be seen, each side
surface 2womas7@ogentral ly | ocated outwardly protrudi ng poTiLeows t he
formof a protruding pentagon 46 having a flat surface 50. The flat
surfaces 50 of each protruding pentagon 46 are parallel to each other. The
flat surface 50 of the protruding pent aggon 46 is smaller in WO 03/070403
PCT/1L03/ 00051 -8 surface area than the inmaginary pentagon 36. The surface
50 of the protruding pentagon 46 abuts the base surface 18 of the insert
pocket 16. stifecprota tdnrfe ipmrgﬁxmyptpen&gios 3. sdharsyufaae 15§ of friegiromiuting
respect to the imaginary agon boué the insert axis A, _such that a

gi ven si de PRAIAZ08 Q)fib?tﬁet £ Fria riaigerinsest pecketcy| AhgPrefiudighe end
surface 44

et ween ¢ ndTHEIRAGS Q%dhr?%ﬂgﬂ osee ﬂhﬁa%’%ﬁ el R e et

of cut. Theyg H{stektn&klk m%bh lﬁatr@gw%hrsﬁﬁ: Wadts2 @m&eq&bﬁﬁémﬁﬂpefnugsﬁl 6 h
di mension DI, being thé wd the cutting portion 3 general ly

central |y cb@ldnaca\tlﬁdtkree@cbwnﬁ;icet%oﬁthet 1mgrt|hmé®afrt1412Thessoﬂs$enamdnmsjt h
di rension D2 between the flat surfaces 50 of fhe t pr otr g pent agons
46. A thi rd1W§ﬂWCH?¥?érl%thﬁen thye msertgl ar#baleognsgm Bhecdycinge
cutting |n t.included in the first and second Wi dth di mensi ons
D1, D2. Th g%@ﬁa&a‘i&th dimension D2 is greater than the first width

di mensi on D1, which efRuEgsin %hﬁlséﬂﬂtﬂ RS fclae WRitKeRmeRdbnd S Akt tAgibase
surface 18 of the insert pocket 16. It wll be appreciated that the

cutting pordimensid Bl béihg)the apdtls of tivacuttingfportion 132. cAt gémegalgdgent8dly That
is, the first wdth dinension D is slightly variable, haw\rlﬁza maxi mum

val ue ato't H@cat@@mglﬁg @d@@cg@mgnm%éz élaénarsgcvrm HagH dimeasiond? bepvedhar ds
(he, nser R s o PRI BRI RS AR BT Bl
operations.p3 is defined by all other regions of the cuttlng insert 12 not included in the first
and second width dimensions D1, D2. The second width dimension D2 is greater
than the first width dimension D1, which ensures the cutting edge 38 does not
15 abut the base surface 18 of the insert pocket 16. It will be appreciated that the
cutting portion 32 slightly tapers inwardly from the cutting edge 38. That is, the
first width dimension D1 is slightly variable, having a maximum value at the
cutting edge 38 and decreasing in magnitude inwardly towards the insert axis A.
This arrangement assures that the sides 24 of the cutting portions 32 are relieved
20 from a workpiece during cutting operations.
An insert through bore 56 extends between the flat surface 50 of
the protruding pentagon 46 and has a bore axis that is coincident with the insert
axis A. The insert through bore 56 is countersunk on both sides. A screw 54
extends through the insert through bore 56 and threadingly engages a threaded
25 receiving bore 57 in the base surface 18 of the insert pocket 16.
The lower support wall 20, the upper support wall 22, and the base
surface 18 of the insert holder 14 and the screw 54 positively lock the cutting
insert 12 in the insert pocket 16. The relative positioning of the lower support

wall 20 and the upper support wall 22 are such that cutting forces exerted on the



An insert through bore 56 extends between the flat surface 50 of the
protrudi ng pentagon 46 and has a bore axis that is coincident with the

i nsert awio3M7040khe i nsert through bore 56 is countersunk poT/ibod/doosi des. A
screw 54 extends through the insert through bore 56 and threadingly
engages a threaded 25 receiving bore 57 in the base surface 18 of the

i nsert pocket 16. The | ower support wal 1-20, the upper support wall 22, and
the base surface 18 of the insert holder 14 and the screw 54 positively

|l ock the cutting insert 12 in the insert pocket 16. The relative

posi ti oni ngpefativieecuttng postippd2! duwagl cielng ogetations ppe exstipp primaggdy o2 ar e
such t hat cutﬁing forces eﬁg{ted on hhe VI)03/07040ﬁd§§T/ LO3/0Q051 -9
operative ¢ d9WE PHMOFO2E20 apd ORJNE WPPFEHRASET Welorks and enbx Bripieally

i mari | . - 22
P ont v it ke 8T IREPRAAOATHE nd RASRIODT s SHUPRAS & iy, 22

structure, syeRitAelyaldkaie, cutli®e Resetit 12/ ehd lihAskihk PR ssibilityner fafless by ige and
limts the possibility of failure by the 5 screw 54. Although the present
i nventi an hlsasevwéén described to a certain degree of particularity, it

shoul d be understood that various alterations, an no ifi,c%i ons coul d be
made without departi rfythough tlife PEgCRT dnYNtOROPRS Been HiEsCTIRSE AR B FeHaIn

herei nafter, cl ai ned, F I C ' [ i, .Coul: 10
i or mor SEUR TRppBeeBE R Srala b} RS R ahey GiOyT MK DHE o D)
and D3 canbgifhahaedotlad Sdliadéawithbst agfiriif it Sthe Fpitih6F BBSR of theni | |
be appreciated that the present invention can also be appliedto threading
oper at i ons.invdit@naasghezemaftay clhhanedbdFbi examplesaictttimghesery eomdthave dbur or
configurations. A lever or pin nechanismcould be used in place of the
screw. WD OB OVOXU8 gueting podransossteadpAfive: hhe wigiardimeagions ALt and o)

comprising:ns can be changed to suit various applications. Furthermore, it will be

=1

appreciated that the present invention can also be applied to threading operations.
The angle @ may be modified to suit other geometrical configurations. A lever or

pin mechanism could be used in place of the screw.



an indexable cutting insert (12), conprising two opposing side surfaces
(24), and a peripheral edge surface (26) extending therebetween and having
an 5 i nswoto3axe483 (A) of rotational synmmetry passing throwgi/iLhzomsde
surfaces (24); the peripheral edge surface (26) having a plurality of

abut ment sections (28, 28, 28"), each abutnent section (28, 28, 28")

| ying on a@paiMst of a side wall (34) of an imaginary regular pol ygon
(36) having a plurality of side walls (34), a plurality of cutting
portions (32) extendifgnasakcwiiog fodlbon eomepiisiagi nary 10 pol ygon (36), the

lurality of cuttin ortions (32) bej equal .in nunber to the nunber of
P el 1 (34) 0% M Sblkrieitiag y st Thln O isigactio ppOsHg HF SHEHOE 529
having a c { e : P t 1 - 1)hbei

acat ad betobknisa Heripfiiial <3¢ 3B A oRGihE MnticBonfiin byt 4i°
conpri siNg igdert ARIGI(IA )RFCHOELt o Bsy hfietry ifas}ink thiduphithe SRid figfaees (249 thersert
(12) is retained with the peripheral edge surface (26) being abutted at
two abut memperipbetal onlge( 28face2@6) luwing atplerdliy ertt appguicet se¢digns1@8, 286;)

i Si | t |1 0 ti first ab [ t
(28) " and 2 wispebingportc i E(35] SMbLbiiiagnes BatisTaORBSIENE 4841 i on

28"); the |oner r I 3 %al each
E)ei nz; fixe faE\rll}g llpﬁgg%r alrEguY}%i egg@ow&eﬁrﬁ@e&%fuﬁ%ﬁggg% ). EBQ %%)é %et al
cutting togllufali}) &Cakthd1pdriosd aBY) loxtdBAL] SuttedlyUFRSA SePRakEingsy |
(22) and the | ower support wall (20) define an acute angle (a) between
t hem 310 Thelysim(30Quthd plyraldplof(Adingpodratisd2) bewigatquad in wherber to the
acute 25 angle (a) is 36, 4. The netal cutti toqgl (10), according.to
claimi, vvw@%@qu(@f%@dec\mlﬁ ?ﬁgﬁ)p@f theoiagingry %Qrigg@@r(éé)(mq%htqwt%@p%m n a

200 e QoL MR BB 2o TR Rg o 8 2% Gl
parting andotdedbBSveen two cutting portions (32); and
an insert holder (14) comprising an insert pocket (16, 16°, 16”) in which
15 the cutting insert (12) is retained with the peripheral edge surface (26) being
abutted at two abutment sections (28°, 28”) only, the insert pocket (16, 16°, 16™)
comprising a lower support wall (20) abutting a first abutment section (28”), and
an upper support wall (22) abutting a second abutment section (28”); the lower
support wall (20) and the upper support wall (22) each being fixed and integral
20 parts of the insert holder (14).
2. The metal cutting tool (10) according to claim 1, wherein the
upper support wall (22) and the lower support wall (20) define an acute angle
(a) between them.
3. The metal cutting tool (10) according to claim 2, wherein the acute
25 angle () is 36°.
4. The metal cutting tool (10) according to claim 1, wherein the
cutting portions (32) are generally triangular in a side view of the cutting insert
(12).
5. The metal cutting tool (10) according to claim 1, wherein the

30 cutting tool (10) is for grooving, parting and turning.



WO 03/ 070403 PCT/1L03/00051 6. The netal cutting tool (10) according to
claim1, wherein the <cutting insert (12) has a varying w dth di nension
(D1, D2, w®)o3/ov@ken in a direction parallel to the insertCaniLes/qoddr. 7. The
metal cutting tool (10) according to claim®6, wherein the 5 cutting insert
(12) has three wdth dinensions, a first width dinension (D) at the
cutting por@.i ons (32)Theansgtabrdttivgdtdold(19gnsdcordia@2jo ataim Jenehiérklny the
centrally |located region of the cutting insert (12) and a third w dth

di mensi on (OEng;tingery (1dk has a ygnong width Wemensionnd 1.nBas tD3)1 Apkers inThe

metal cutti .00l according t |l aim 7, wherein the 10 second wi dth
di mensi on (‘E%)CEIPB p&%%%ﬁé? ﬁ}ehlgﬁexitﬂ@sﬁﬁ, st width dimension (D1), and the
first width dinmensio i t N r {41 h di i 0 D3) .
9. The net 27I' cutti ngnrt}gegﬂﬂ?t%%)cggg‘%gsécﬁlng@? oédc%l%é(:ilH 8%1) ag}rnei6h \?ﬁée}%lnggtrlléer aI)Iy

central |y |loeaigethseedil2nhad thrbewidthtdimensioas rat fifsl R)idihakiinegisiona 36 G fige
wi dth dinension (D2) is fol ygonal in formfroma side view of the cutting

insert 15 quitg poheensb(BNornsergnd ywidsh rdisiensiopo(lyyoat asgnerzlhmceenicallsi de
rf 24). 10. Th I tti t 0 - dj to claim, i

o e iy s TR B W oA RS R
[ A) . o lhy( 10 di t | ai m 10, wherei

?)ﬁles érz)t r ljfélﬁ%rgrgg@“%’gﬁf‘? glg#lhfggg%éﬁgﬂlzg'gl y) o??gg[ :‘ Pgm ?hg ?Irrgqgi nary S(r)?lygon

(36) with &0 respectTHe nidigl icnaiig téfi 600 Accotding The cliinal7, oulhdredig theol
(10) according to claim1l, wherein the regular inmaginary polygon (36) is
a regul & iseegihaigthpdinteagom (XB)is greasectanithg firstseidth (dimensias (Dlveand
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pentegon (36): 11ve oHid PRUNLAP RSN RecRdnBtyy EMiLeS heRAElg: o
(46), each ghefdiydeddrdBNIGaeH teidn Avthe Ludting@ligsers (BL) Rivihgahe decond
width dimension (D2) is polygonal in form from a side view of the cutting insert
15 (12), thereby forming a protruding polygon (46) from each side surface (24).
10. The metal cutting tool (10) according to claim 9, wherein the
imaginary polygon (36) has a polygon axis coincident with the insert axis (A).
11. The metal cutting tool (10) according to claim 10, wherein the
protruding polygon (46) is angularly offset from the imaginary polygon (36) with
20 respect to the insert axis (A).
12. The metal cutting tool (10) according to claim 11, wherein the
regular imaginary polygon (36) is a regular imaginary pentagon (36);
the cutting insert (12) has five abutment sections (28, 28°, 28”), each
abutment section (28, 28, 28”) lying on a portion of a side wall (34) of the
25 imaginary regular pentagon (36); five cutting portions (32) spaced at regular
intervals one from the other; and the protruding polygons (46) are protruding
pentagons (46), each protruding pentagon (46) having an area smaller than a
surface area of the imaginary pentagon (36) and each protruding pentagon (46) is
angularly offset with respect to the imaginary pentagon (36).
30 13. The metal cutting tool (10) according to claim 9, wherein the insert

pocket (16, 16°, 16”) comprises a base surface (18) from which the lower and



surface area of the imagi nary pentagon (36) and each protrudi ng pentagon
(46) is angularly offset with respect to the i mginary pentagon (36). 30
13. The nwoais/ocansi ng tool (10) according to claim?9, whereTnLI@osinsert
pocket (16, 16', 16") conprises a base surface (18) from which the | ower
and WO 03/070403 PCT/1L03/00051 wupper support walls (20, 22) generally

uprightly eppenduppdire voalie(2yaqentidly upéghtly akiehtiethdpae girder (18)
protrudi ng pol ygon (46) of the cutting insert (12%. 14. The nmetal cutting
tool (10) destng ebuitediby aigivem pretrudingrpsilyigarett) oithe enftingansetttR2)f ur t her

conpri ses screw (5 for securin utti i nsert. 12) in the
Coaort Soocids (16, atte yigtl® ERlalBol 1T Hetaiing 45 ki ot afherih 1S,
t hrough bor i : j hr i.Vi 57
n' Che baodautmPlodl gh MR BethyERaRALAY B NIEASE R G inP A 01
the two s omm)siimghéim@ragbémeil@;{lé’., 155), theesorewval54g wixiérting eldoughOin
according to claim 14, erein the 10 insert through bore (56) extends

bet ween t hengsrothraugihopo(Ydond thrsylingly engaginge treagdgdtreerjvingobore 16Y)

G vi de 1 he Todke PREF Suidest (kb Hoerhiueadiive 3507 SRk behuedt Y ng

tool (10) %E)ﬁggﬂg%gdé%rﬁ&%g%%?, wherein a first section 15 contains an
cattirn I on

operative I por and two cutting portions (32) on either
si de of thgsoperati veTlginidtalgcweingi @l (38) acanding 36Cich Sleictwdreip i@l ns

t wo ad{oacent cutting portions (3 % _
insert through bore (56) extends between the protruding polygons (46).
16. The metal cutting tool (10) according to claim 12, wherein the first
and second abutment sections (28) divide the cutting insert (12) into two
sections.
17. The metal cutting tool (10) according to claim 16, wherein a first section
15 contains an operative cutting portion (32’) and two cutting portions (32) on either

side of the operative cutting portion (32’) and a second section contains two

adjacent cutting portions (32).



