WD 03/033195 PCT/1L02/00793 1 CUTTING TOOL AND CUTTI NG | NSERT THEREFOR

FI ELD OF THE | NVENTI ON The present invention relates to a cutting tool and
particul amlgozm@smasmlling cutting tool capabl e of performamibhaceesil|ing
operations at a high feed rate and a |ong tool shank. The invention al so
di scl oses an indexable cutting insert for use 5 with the cutting tool.
BACKGROUND OF THE | NVENTI ON Japanese Pdblication No. 2000202703 A to
Masaharu di scl oses a boring tool having two identical nearly

paral | el ogrammatic plate formtips. Each tip has a pair 10 of first
cutting edges 15 and a pair of second cutting edges 16 arranged in a
rotational symetry and connected via a nose part 17. The first cutting
edge 15 having a circular arcing cutting edge 15a at the side of the nose
part 17 and a rectilinear cutting edge 15b nmerging with the cutting edge
15a via a first bending part 15. The second cutting edge 16 having two
rectilinear cutting edges 16a and 15 16b nerging via a second bendi ng part
16c. Each of the tips used in 703 is disposed differently with respect to
the tool since each of the cutting edges has different characteristics.

Since the cuttin r | -3+ try, each ti
can be i ndexed oﬂ?ﬁﬁﬂﬁﬁ“?ﬁﬁzgﬁaéiﬂgﬁggrggéigEQSE$?¢33§¢8§§g§§‘2yits pocke?.
Furthernore, if the tips used in 703 are used to perform ranp-down

mlling they are not properly supported against radially outwardly directed
cutting forces that tend to withdraw each tip out of its pocket. Japanese
Publ i cati on No. 2000-005921 to Yoshimtsu shows, in Fig. 4 5 thereof, a
three-corner cutting insert. Each of the three cutting edges conprises a
smal | curved cutting edge portion 7 and a |l arge straight cutting edge
portion 8. The

FIELD OF THE INVENTION

The present invention relates to a cutting tool and particularly to a milling
cutting tool capable of performing face milling operations at a high feed rate and a
long tool shank. The invention also discloses an indexable cutting insert for use

5 with the cutting tool.

BACKGROUND OF THE INVENTION
Japanese Publication No. 2000202703 A to Masaharu discloses a boring tool
having two identical nearly parallelogrammatic plate form tips. Each tip has a pair
10 of first cufting edges 15 and a pair of second cutting edges 16 arranged in a
rotational symmetry and connected via a nose part 17. The first cutting edge 15
having a circular arcing cutting edge 15a at the side of the nose part 17 and a
rectilinear cutting edge 15b merging with the cutting edge 15a via a first bending
part 15. The second cutting edge 16 having two rectilinear cutting edges 16a and

15 16b merging via a second bending part 16c.
Each of the tips used in “703 is disposed differently with respect to the tool
since each of the cutting edges has different characteristics. Since the cutting edges

are arranged in 180° rotational symmetry, each tip can be indexed only two times at



cutting insert of 921 does not have a cutting edge specifically designed
for performng ranp-down mlling. Furthernore, the cutting insert is not
properly wouwppsaped agai nst radially outwardly directed cecTimhe/dosces t hat
tend to withdraw 10 the cutting insert out of its pocket during a
ranp-down mlling operation. Another kind of tool, having neans for
preventing rotation of the cutting ingert around the axis of the cl anpi ng
screw, is shown in European Patent No. EP O 091 408 Bl to Bylund. In " 408

there is i%i Q%I&Eeqﬂﬁgxf%ﬁ%}émf s %g& é‘égd hav709 4BrRed JS%Y%IP%H vafges

16, 17 an ac the cuttin ges is connected, "at a 15 rear end

t her eof , thidligd tiReixhid Rétypiopetly NEippoaed adainshiahal®x batwiardly diisvmedsgitting o t he
cutting edge and fornms an obtuse angle therewith. The auxiliary cutting

edge 32 iferces thatremtitat withdtaw bachwop kpl @eCids poclishg reversed rel ati ve novenent
between the insert and the workpiece. The cutting edges of the cutting

insert 12 ar e Japangser Ppblegagiony Noe o2fi00-082%2 larteuXeshiptisuophese b fFigh et

cutti insert. |.nstead, th are separated by .20 an_ internediate.

or | pittr Aok 2 th5e-S35ies ctied el Do¢H RE R uBPe ek IR ChhBiseacu wi cn
a cuttin form . L1 i i

2 CUtt | RORLen SHRLOLI T AN LERL ERGHGOGAL A0 Aol I
that t end:utﬁ%"ihi;éﬁj [N GAIe dokd tHAIThARS & uftite elgd tsheBRIARY - d&ggnemr gyent i ng
rotation of the cutting insert, the cuttinginsert is providedwith a
suppor t i nerfumige ga@p-ddvan milidg. dFuehéredorsytisé anttirgd liyserowands progerent er
of the cutting insert. The supporting surface 27 abuts agai nst an abut nent
surface 28pportehegeiost rashaljy outwardiy direpted euieng ifotces ribali tend toewithdramal

surface. WD 03/033195 PCT/] L02/ 00793 3 A di sadvantage of the tool of 408
is thHl ithe spigme 1ﬂ§¢er‘éR/‘éé1lttS poskst furng rﬁ%"g%‘ﬁlﬁml § AREPHONt he cutting

FeRUNEC T e e T ST
ngr 2n;ﬁti{1§0ér1]‘géro§mhncﬁ§ bkist (YEhE ®mp g tscrdvis sh6RRAh U 6HLAEP AEnONE! £PTTR t he
091 408 B1 to Bylund. In ‘408 there is disclosed a cutting insert 12 having three
convex cutting edges 16, 17 and 18. Each of the cutting edges is connected, at a
15 rear end thereof, to an auxiliary cutting edge 32, which extends transversely to the
cutting edge and forms an obtuse angle therewith. The auxiliary cutting edge 32 is
intended to cut the workpiece during reversed relative movement between the insert
and the workpiece. The cutting edges of the cutting insert 12 are not peripherally
continuous around the top face of the cutting insert. Instead, they are separated by
20 an intermediate peripheral space 24, 25 and 26. The cutting insert 12 is not
provided with a cutting edge for performing ramp-down milling operations and is
not especially supported against radially outwardly directed cutting forces that tend
to withdraw the cutting insert out of its pocket. For preventing rotation of the
cutting insert, the cutting insert is provided with a supporting surface 27 that is
25 directed substantially towards the center of the cutting insert. The supporting

surface 27 abuts against an abutment surface 28 on the tool body that fits into the

intermediate peripheral surface.



di sadvant ages. SUMMARY OF THE | NVENTION I n accordance with the present
invention there is provided a cutting tool 10 (10) having a | ongitudi nal
axi s (A),wpDle/subii ng tool conprises a tool body (12), hawcmgLozio793east one
nounting leg (14) fornmed at a front end (16) thereof, the at |east one
nmounting |l eg (14) having an insert pocket (18) with a cutting insert (20)
retained therein; the insert pocket coBprises a base wall (24) and first
and second rear sidewall 15 sections (40, 42) transversely directed to the

base wal | (24) : @@ﬁ{ ' ‘ 4 f.rom
t he base wal | ?2%39 t é%ée%‘ggiséﬁgg %g %@mﬁf&%%%%%egﬁb%ggz%rgce}%hgé%he

peri pher abuttiak! inc®) tiex cemigicnedgtrr hi@hidrnctr fitht RRedsRWekhivh! torig@até Anihe
base wall (24), the cutting insert conprises an upper surface (60), a | ower
surface (®2pkamtheacuti2g sisde. surface (64) extending therebetween, the upper
and side surfaces (60, 64) intersecting at a cutting edge (66), a
cylindrical prbtisasi dreqtad)thp pvesent invepfipnde ipsavide perutiihg teol andrd eetéings4)
ext ends downwardly fro he, | ower surface (62) to a bottom surface (86) of
t he pr%t r H@Fgﬁ tg‘ﬁ?/?)f‘?r e?‘rgnﬂﬁgar’é ttli'eah;}c? n&Er OVEXEMS stheet dpraaentipnede

i nsert po?ﬁ?{%vérﬁg eswith first, 25 second and third abutnent surfaces (52,
56, 58) o e’1nsefrt pocket (18) abutting the cutting insert (20), where

the first abutment surface (52) is located on the first rear sidewall
section (40) and it abuts a first support surface (52') |ocated on the side

surface (SYMMARNCOWTHDINVENTION he second abut nent surface (56) is
| ocated on the second rear sidewall section (42) and it abuts a second

support surface (B6ajcardumeesuitivthe prGesl bEcrimH thaa/id @predded acttime tealde

surface ( of . the cutting insert, and the third abutment surface (58) is
| ocat é@ ogﬂ) havinera longitadingbass zéé)th%fsumng tocomprisesy tepidody (ABlheviagt hi rd

z]lcj pf ﬁ;t or %tf [e%gpg%é ?@%nﬁ'n‘écl%ée(‘hf ?ogrrrlle 4 ili cgjnrtie%%l (1%? rthgrggﬁathe 2 rlga%(t: eon%84)
mounting leg (14) having an insert pocket (18) with a cutting insert (20) retained
therein;
the insert pocket comprises a base wall (24) and first and second rear sidewall
15 sections (40, 42) transversely directed to the base wall (24), a generally circular recess
(28) extends downwardly from the base wall (24), the recess has a lower wall (30)
bounded by a peripheral wall (32) extending uprightly from the lower wall (30) to the
base wall (24),
the cutting insert comprises an upper surface (60), a lower surface (62) and a
20 side surface (64) extending therebetween, the upper and side surfaces (60, 64)
intersecting at a cutting edge (66), a cylindrical protrusion (82) having a cylindrical
peripheral surface (84) extends downwardly from the lower surface (62) to a bottom
surface (86) of the protrusion (82);
wherein the cutting insert (20) is retained in the insert pocket (18) with first,
25 second and third abutment surfapes (52, 56, 58) of the insert pocket (18) abutting the
cutting insert (20), where the first abutment surface (52) is located on the first rear
sidewall section (40) and it abuts a first support surface (52") located on the side
surface (64) of the cutting insert, the second abutment surface (56) is located on the

second rear sidewall section (42) and it abuts a second support surface (56') located



of the cutting insert (20). 5 In accordance with a preferred enbodi nent of
the present invention, the cutting edge (66) conprises at |east three
cutting eagas3pssivi ons (68) that are separated from each @cTarLomo7Lor ner
cutting edges (70) and each cutting edge portion conprises a first cutting
edge (72) that extends between a second cutting edge (74) and an adjacent
corner cutting edge (70). 10 Preferably‘} the first cutting edge (72) is
convex. |If desired, the second cutting edge (74) is straight. Further in

accor dance, wd a8 AFREEBANoLHRANIIRIIndRk, hi® (R ARRNBbuhiEBL@E (33 S de

surface (64) conprises si sur ections wth a first side surface

section ([6RhteddprdglenpetipRerhl kel BMtiMGcadoess((28) and s abanda shidé sappdrace 15
section (78) adjacent the second cutting edge (74) and a side surface

cor ner seatrfane (5890)catelfl andh¢ cyledroaal peripberat surfacd@d) f Mg prdictsionf (82he
side surface sections extending fromits associated cutting edge towards
t he | ower okthereatiang Bprt (PR)-accordance with a preferred enbodi ment, the

first and second jear i dewal | sections 0,. 42 re separated b first
recessgd regi on (ﬁhﬁ?%@ar}ﬁﬁr‘?ﬁw Rrﬁ%e glo?éé?\%@q}ﬁ)ttoﬁ tﬁe BF%F%trmgﬁmée{ﬂagh?rrent,
the first r . ' Lqare
e SRRk (AU LR BB RALL SURPRL I6GSlAEE ke

Typi cal | yfromh RQEh! 8feP by ROrE@MERIBING] Q@%é%uﬁ CAn8OENM cBEf @Hgé 8fVrtibs

| ocated in the first recessed region (44). 25 Preferably, the peripheral
wal | (32) cahptibes 4 ¢estscutlizgedge () thasextendy betwepard sexond 2Ajtitawdgeg(7d) maj or
radius Rl, and a minor portion (36) having a mnor radius R2. Further

pr ef er abl nd anedjsicagrcorae astimeedge €101 | er than the major radius R. WO

03/ 033195 PCT/1L02/ Q07 5
10 lgre%eral%gf, the first cutting edge (72) is convex.

If desired, the second cutting edge (74) is straight.

Further in accordance with a preferred embodiment of the present
invention, the side surface (64) comprises side surface sections with a first side
surface section (76) adjacent the first cutting edge (72), a second side surface

15 section (78) adjacent the second cutting edge (74) and a side surface corner section
(80) adjacent the corner cutting edge (70), each of the side surface sections
extending from its associated cutting edge towards the lower surface (62).

In accordance with a preferred embodiment, the first and second rear
sidewall sections (40, 42) are separated by a first recessed region (44).

20 Further in accordance with a preferred embodiment, the first support
surface (52") and the second support surface (56') are located on either side of a
common side surface corner section (80).

Typically, a portion of the common side surface corner section (80) is
located in the first recessed region (44).

25 Preferably, the peripheral wall (32) of the recess (28) comprises a major
portion (34) having a major radius R1, and a minor portion (36) having a minor
radius R2. )

Further preferably, the minor radius R2 is smaller than the major radius

R1.



Still further preferably, the angular extent of the mnor portion (36) is
smal l er than the angul ar extent of the major portion (34). In accordance
wi th a prebDaesnaddenbodi ment, a threaded bore (38) extendsPcagwpsarell y from
the lower wall (30) of the recess (28). 5 Typically, a through bore (88),
having an insert axis (B), extends between the upper surface (60) of the
cutting insert (20) and the bottom surfédce (86) of the protrusion (82).
Further typically, a retaining screw (22) is located in the through bore

(88) and thr eadismhﬁ;ﬁﬁaagﬁe%ﬁala@y,ttﬁé%ga&r%&&t(@@ahe HEndp R @YGE Wi th

a specific enbodi nent of the present invention, first cutting edge (72)

subt ends sméllershamtigl angudgr eftent®fwhé majdrepdrtise(34)axis (B). Further in
accordance with a specific enbodi nent of the present invention, the second
cutting edge (74)nsagsoetsase avidea prefemadlemborimertt, 33hugiated bore (383 extendsi s.
Typically, the first cutting edge_(72) fornms obtuse interior third angle
(y) 15 V\ﬁji(?‘ﬁn‘f"ﬂ‘éﬁ% gbgﬁ'tlog’ EW (ééﬁ‘?éthﬁreé‘(?é%&%ﬁl). I n accordance with a
speci f kc enbodi . h resent ipyention, the third.angle.is 153. Also
in accgr dance w"?ﬁ’ﬂlﬁiél p?gtg‘gqldgﬁmgr@%oﬁa}”ﬁlgra@ fgerh AX {5 ®3de e’&‘éﬁ}??tﬁvﬁen

i nsert (2@)3,11@@?@{1%‘%@%(@”01“%9& 13% fggbg?c V\ng?andathé PO kﬁrgﬂzg:?@gsa@f d a

side surface 20 ( ending t the upper an surfaces
(60, 64) prot@si®AER2Ng at a cutting edge (66), a cylindrical protrusion (82)
having a cylindrical peripheral surface (84) extends downwardly fromthe

| ower surface (6jurtherdyhiosllym staifiag ec(e®6§220fis 1dvatedpindhe dsoogh bBR) (88) he
cutting insert having an insert axis (B) passing trough the upper and

bottom su%qdafélé%adér_(ﬂiy cpgyges she ﬁﬁ@ad@dtblogﬁh 8dge (66) conprises at |east three
cutt 99 edoe voruone, (EELC\IAL Are aeRaraled Lrom each o her by corper
Sl hean, Sdfint fde (DR SuSEhETRBShIRTE) Br F6ORA mEHkbh AsGBe (74 and an
Further in accordance with a specific embodiment of the present invention,
the second cutting edge (74) subtends a second angle (B) of 35° with the insert axis.
Typically, the first cutting edge (72) forms an obtuse interior third angle (y)

15  with the adjacent second cutting edge (74).

In accordance with a specific embodiment of the present invention, the
third angle is 153°.

Also in accordance with the present invention there is provided a cutting
insert (20), comprising an upper surface (60), a lower surface (62) and a side surface

20 (64) extending therebetween, the upper and side surfaces (60, 64) intersecting at a
cutting edge (66), a cylindrical protrusion (82) having a cylindrical peripheral surface
(84) extends downwardly from the lower surface (62) to a bottom surface (86) of the
protrusion (82), the cutting insert having an insert axis (B) passing trough the upper
and bottom surfaces (60, 86);

25 the cutting edge (66) comprises at least three cutting edge portions (68) that are
separated from each other by corner cutting edges (70) and each cutting edge
portion comprises a first convex cutting edge (72) that extends between a second
cutting edge (74) and an adjacent corner cutting edge (70).

If desired, the second cutting edge (74) is straight.



If desired, the second cutting edge (74) is straight. WO 03/033195
PCT/1L02/ 00793 6 In accordance with a specific enbodi nent of the present

i nvent i orwofo3/033195 cutti ng edge (72) subtends a first angl ecfaloxfo7930 with
the insert axis (B). Further in accordance with a specific enbodi nent of
the present invention, the second cutting edge (74) subtends a second
angle ((3) of 35 with the insert axis & (B). Typically, the first cutting
edge (72) fornms therewith an obtuse interior third angle (y) with the

adj acent second el Ah4) 1R cAGRIY, i ko Ehi© rﬁ}ﬁpi ment
of the present ig#/edr?tb?lgir?,ﬁg?ﬁvé&l ?ﬁ??%ﬂgnm ec?@@i}%g%l&%p?}eﬁ@?%ﬁkrl%&org t hr ough

bore (88)cuttvéyvédy@ (78) sutitendshefidsnagsle (@)XdS70CRyith el igssts axiggBYyeen the upper
surface (60) of@h(e %utti ng inse?lfgl(éoy)((band t he bottom su?%gge (86) of the
protrusion (82). FARhEFirDikSORIAATE GO sddii ORAWHAGRNE BT thdpresant hetdntion,

under st andi ng of the present invention and to show how the sane may be
carried dhe seepngrating edge €740reitandgia secood abelentfl ft35 “tWish dlow osperaxing
drawi ngs, _in which: Fig. 1 is a perspective view of a cutting tool ,
accor ndeo the present invention; Fig. 2 is a bottom perspective view of

ti [ t -sh in Fi.g. 1..20 Fig. [ ti | oded vi. f
The cutting tool SPRANy: e Bk gt slbgi?) Soefh, Bt P 8T bl 1 om
it ketyi-q B i oy ' : hng tool of Fig. 1 show
2 op vi carar TR A B Y, 7t "pocket Fig. 5 1

the sane view as Iirigcoflanté Rvitthe fRsifid embedinidie FuthkifesdnfSETdntDROWE | N
25 dashed lines so that the insert pocket can be seen’in a top view, and

Fig. 6 ishadengleds $68%.i onal view taken along line VI-VI in Fig. 4 with the
retaining
Typically, a through bore (88), having as axis the insert axis (B), extends
between the upper surface (60) of the cutting insert (20) and the bottom surface (86)

of the protrusion (82).

BRIEF DESCRIPTION OF THE DRAWINGS
15 . For a better understanding of the present invention and to show how the same
may be carried out in practice, reference will now be made to the accompanying
drawings, in which:
Fig. 1 is a perspective view of a cutting tool according to the present invention;
Fig. 2 is a bottom perspective Viev§ of a cutting inseﬁ shown in Fig. 1;
20 Fig. 3 is a partial exploded view of the cutting tool of Fig. 1 showing one of the
cutting inserts removed from its pocket;
Fig. 4 is a partial view of the cutting tool of Fig. 1 showing a top view of one of
the cutting inserts retained in its pocket;
Fig. 5 is the same view as Fig. 4 with the position of the cutting insert shown in
25 dashed lines so that the insert pocket can be seen in a top view; and
Fig. 6 is a cross-sectional view taken along line VI-VI in Fig. 4 with the retaining

screw removed.



screw renoved. WD 03/033195 PCT/1L02/ 00793 7 DETAILED DESCRI PTION OF A
PREFERRED EMBODI MENT Attention is drawn to the drawi ngs. A cutting tool 10
conpri seswe wosd19Hody 12 having a plurality of nmounting PEgIL@A0FBr med at
a front end 16 of the tool body 12. Each nounting |l eg 14 has an insert
pocket 18 in which a cutting insert 20_js 5 retained by means of a
retaining screw 22. The cutting tool 1d has a rear end 23 opposite the
front end 16 with an axis of rotation A passing through the front and rear

ends 16, BETATHED HESCRIPTION O A PRETEERRID FIBODEFIENTOCKet compri ses

a base 4 and a sidewall Is transversely directed to the base

wal | 24. A gengfi@dtioh Bl draWhao theozle@xsm%& exteattiigs tobd 1dmmmmbmbobbmd3he
base wall 24. The recess 28 has a |lower wall 30 bounded a peripheral
wal | 32 b2 badingg@ plpralgyolf yndumsing lees 1éviermediat a&”ﬁontccnﬂhlgbﬁ@@ taal body.
The peripheral wall 32 of the recess 28 preferably conprises two CI rcul ar

polr]t i ons 1 Earh meeunitng kegi 14 hpyienHasarhgoeled Lhie Vueh arCultpn IRser %Qléfi al
port i oh 356ttt rBRied ey A2y U e o 1011 ¢ bl “thar
t

nvent) ot rERGe Trndenf ST Bt o TSR, AEI PR %119“%9“ i)

R1. The an ?ﬁéﬁﬂs fﬁ(tzgrﬁeff?ﬁoé]g%dﬂt'f@feal?ﬁf&bﬁﬁn% is smaller than t he angul ar

extent of e maj 6r porti I'n accordance with a specific application,

the minor portTign iggerofpocher eemippRes al basd |wd2 Phsandn aasidevall 26 thxst ént 9
of approxinately 40. A threaded bore 38, having a pocket axis C, for

r ecei vi ngraseerselyatdirectgd sorthe 1228¢ veadt é4dsAdgmmaHyjloyrcﬂlmmec¢se 1$astendal | 30
of the recess 28. The centers of the two circles on which the major and

nm nor 1®ordovpmgaity frog@thq kase avalt 24e The recash@8didss lower mealls?’(hbwdedztaf a
OB e S S BB o OSSR bR SRU3A L1%h,
a The peripheral wall 32 of the recess 28 preferably comprises two circular portions of
differing radii, but having the same center. The peripheral wall 32 comprises a
major portion 34 having a major radius R1, and a minor portion 36 having a minor
15 radius R2. The minor radius R2 is smaller than the major radius R1. According to
a specific application of the present invention, the minor radius R2 is 0.25 mm
smaller than the major radius R1. The angular extent of the minor portion 36 is
smaller than the angular extent of the major portion 34. In accordance with a
specific application, the minor portion 36 of the peripheral wall 32 has an angular
20 extent @ of approximately 40°. A threaded bore 38, having a pocket axis C, for
receiving the retaining screw 22, extends downwardly from the lower wall 30 of the
recess 28. The centers of the two circles on which the major and minor portions 34,
36 lie coincide with the axis C.
The sidewall 26 comprises three sidewall sections, two rear sidewall sections,
25 a first rear sidewall section 40 and a second rear sidewall section 42 separated by a
first recessed region 44 and a side sidewall section 46. The first rear sidewall
section 40 is adjacent the side sidewall section 46 and separated from it by a second

recessed region 48. The first rear sidewall section 40 has a region 50 adjacent the

first recessed region 44, at least a portion of which constitutes a first abutment



first recessed region 44 and a side sidewall section 46. The first rear
sidewal | section 40 is adjacent the side sidewall section 46 and separated
fromit byoassenehd recessed region 48. The first rear sipd@mmddoosescti on 40
has a region 50 adjacent the first recessed region 44, at |east a portion
of which constitutes a first abutnment WO 03/033195 PCT/1L02/00793 8
surface 52 for abutting the cutting insért 20. Simlarly, the second rear
sidewal | section 42 has a region 54 adjacent the first recessed region 44,

at | east ﬁhr@&fet Sﬁ’ffopfabuﬂﬁﬂgﬁm‘:&ﬁﬁh' LiHESS 29, SSERISIAPHERRLNG YE4rAG8ewRllf OF
t 20. so, at [ fth

abutting e cutting 1nse east a Pportion of the m nor

portion 36ctidnd2 ha¥ £edoh B4 4lljadvat RN firss vedeasq] Feghth A1) atdbast tal rgtibh@f
cutting insert 20. As wll be explained in greater detail below, the

first, seohich aoadstithics d sdvondebutment’ aréxecae foeshugting the cutitre msetie20.
cutting insert 20 in the insert pocket 18 in a well defined and secure
manner . Atdsmtat deest ¢ phrtiom of she-mynomsportionyd§ ponssiteies adhird gbutmentriuntace

ok SRS B 10, TR RPEE ol A v
g ey i e
precse | 903k ey b BRELIET PRCHRN b sbofisbien Of oot on ond |

portion 36 is AatcRfiehas destvh @6 F#ig.09. [HRVEBE motdd thadthehfifobsortion B6edndt
ot her |l ocations between the 15 preferred |location up to approxi mately

adj acent theecfoee dhel thied edbmedente gurdaced 88, Ehiocatetdt adjgeentsihiet sidd solewali 46s an
upper surface 60, a |ower surface 62 and a side surface 64 that extends
bet wedf t kvardpdhe framticfvibe issart podetold. b2 termseof appaploguelpelsctheonied t he

Sdge por t PORIOTS BEBEH BE TGS B EEhdr 215, € K3 TP ik pectmBeciad 20
cach O e Rl LRS00, Y MAAIR FROBAL 500 % FRBUE, B A
2210 ??gﬂg g%?ﬂ?@gtb%éf Edgg?sdegﬁgraégﬁ?,ggg il At&Hdcafibn BF thS ot S8oh Beis
a preferred location. However, it can also be located at other locations between the
15 preferred location up to approximately adjacent the second recessed region 48.

The cutting insert 20 comprises an upper surface 60, a lower surface 62 and a
side surface 64 that extends between the upper and lower surfaces 60, 62. The
upper surface 60 and the side surface 64 intersect at a cutting edge 66 comprising
three cutting edge portions 68 separated from each other by corner cutting edges 70.

20 Each of the three cutting edge portions comprises a convex first cutting edge 72 that
extends between a straight second cutting edge 74 and an adjacent corner cutting
edge 70. The side surface 64 is divided into sections corresponding to the various
cutting edges. Accordingly, the side surface 64 has a first side surface section 76
adjacent the first cutting edge 72, a second side surface section 78 adjacent the

25 second cutting edge 74 and side surface corner section 80 adjacent corner cutting
edge 70. A cylindrical protrusion 82 having a cylindrical peripheral surface 84
extends downwardly from the lower surface 62 to a bottom surface 86 of the

protrusion 82. The peripheral surface 84 is perpendicular to the lower surface 62.

A centrally located through bore 88, having an msert axis B, extends between the



cutting edges. Accordingly, the side surface 64 has a first side surface
section 76 adjacent the first cutting edge 72, a second side surface
section Asoadjoazient the 25 second cutting edge 74 and si d@CITULO2zWEI3COr ner
section 80 adjacent corner cutting edge 70. A cylindrical protrusion 82
having a cylindrical peripheral surface 84 extends downwardly fromthe

| ower surface 62 to a bottom surface 86° of the protrusion 82. The

peri pheral surface 84 is perpendicular to the | ower surface 62. A

centrally aluefict gD (ROLE18S: siliFideNS6 ANMTHNBRTFusi 82 BhasexXhestfgiAet ween
the WO 03/°033195 PCT/1L02/00793 9 upper surface 60 and the bottom surface

86. The pradiisuR30n B pasraicl e4diusiRP isrsagilies f3n theempjoptmdiisoR1r add us R3
is smaller than the major radius R and approximately equal to the m nor
radi us R2apprbeimdtelyeequat td thg reihge rativs R@ns 68 are rotationally
symmetrically arranged 5 with respect to the insert axis B. The first
cutting edge 7Phe shiegriiting iedee poruerep8 arpartativaaly syrumetticeiln grewged 74.
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other. Th cutting 1nsert 20 i s 1'ndexabl e and has three i1 ndexing

posi ti onsinskft aRisdBrantiGhé 86¢uRl dtEing etise M9 subeads a26cdmi ddyde Pref33° pakket
18, the protrusion 82 is inserted into the recess 28 until the | ower

surface 6hisoft axtie B uftfhienfirst radrdccanditeattinghedgeas@,wid bf 24given tdtingr sdge
pocket, with a portion of a given side surface corner 15 section 80 | ocated

i n thd0f i pertionce sk ancobwac Juterionghirdanglsi hgf dép eheteanseachegiherp| Bbed in
thr eaded BEFBE3mseaal 15 ppeHte and Ras BEer bidFing BRSO T he cutting fnsert in
(e nsert Pop Bk AR Oy 08, TS ek RERRLIE Ml etehag |
the firstgand;3eq0MthisitHe r&4Ed 88 8mtil the lower surface 62 of the cutting insert abuts
the base wall 24 of the insert pocket, with a portion of a given side surface corner
15 section 80 located in the first recessed region 44. The retaining screw 22 is then
placed in the through bore 88 of the cutting insert and threadingly engaged with the
threaded bore 38 and tightened for securely retaining the cutting insert in the insert
pocket 18. When the cutting insert 20 is securely retained in the insert pocket 18 the
first and second abutment surfaces 52, 56 abut the first and second side surface
20 sections 76, 78 located on either side of the given side surface comer 80, being
common to the first and second side surface sections 76, 78, at first and second
support surfaces 52, 56', respectively and the third abutment surface 58 abuts the
cylindrical peripheral surface 84 of the protrusion 82 at a third support surface 58'.
The pocket axis C of the threaded bore 38 is slightly offset with respect to
25 the insert axis B. This offset, i.e., eccentricity, is provided so that when the retaining
screw 22 is tightened, abutment forces are exerted by the abutment surfaces 52, 56,
58 on the cutting insert providing a pre-tensioning of the cutting insert 20 in order to
obtain a well defined location of the cutting insert 20 in the inéert pocket 18. Since

the third abutment surface 58 lies on a surface which is concentric with the pocket



20 sections 76, 78 located on either side of the given side surface coiner
80, being common to the first and second side surface sections 76, 78, at
first andweasosxiss support surfaces 52, 56', respectively aoed/1Lée000ys rd
abut ment surface 58 abuts the cylindrical peripheral surface 84 of the
protrusion 82 at a third support surface 58 . The pocket axis C of the
threaded bore 38 is slightly offset w1oh respect to 25 the insert axis B
This offset, i.e., eccentricity, is provided so that when the retaining
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axis Ct orce app y It on the protrusion 82 of the cutting

insert i grstindesdcBAd tabnaheg dutfackd S Boaart deBighed Johgiaehiar enda@nwotking
contribute to the rotation of the cutting insert about the insert axis B.

The | 6catomditians! ndt rabotient dbrceamiplizkl dbhethefé rabtitraeunts seufacds dbutheeside
surfaces 52, 56 are designed so that the under working 5 conditjons net
abut ment strdaesc6h ppthecinspyl doge Het ghim rshtaralation et the eutting iBsageabaifrtheice 64

of the ipsert does_not give rise .o rotation of the cutti.ng insert _.about
Che ' nogiEreaiS o lh g Werdswiralites Rbasicteat 1c ARHTGH! BRCghar Disufnt
forces of the first. and secaon tnent surfa r [ D
oppos: t ead iEeand B R AREE R 36 BB BHIPRERRE ePfiss2bofedhser B esen
inventio r ni S ; ; | 20n1Qks theRULEL NGapBSert
20 in thg %ﬁge(?dthtcgg?fégt %&%@ec@t%?{jﬁgng‘%gle@gé‘%@%arSti cul ar tIay su?tabl e
for perf asdatiBg ofdeecuttihl im@rba0 ihe ihédrbpodiet tBNG edge 72 and ranp- down
mlling operations by the second cutting edge 74. Since the first cutting
edge 72 i s coffhexuting toad 18 is phetidunlely shitabde foreptrienohg fecer malmgdy thiee
cutting insert 20 can cut at a relatively high feed speed at a smal| 15
dept h of fiesitcutting edge 72 mgdfrempedown tmiling wpetasions by thg scaend euttingsidgs a
case are_ directed ubstantial&y _fleally, thec{ fore, it ils zPOSSi le to cut
with a tddl Paee ﬁbe irst cutting edge 72 is convex and has a relatively large radius of
curvature, the cutting insert 20 can cut at a relatively high feed speed at a small
15 depth of cut. The cutting forces acting on the cutting insert in such a case are
directed substantially axially, therefore, it is possible to cut with a tool having a
relatively long overhang without exceeding the allowed radial forces that tend to
bend the tool and cause vibrations.
Although the present invention has been described to a certain degree of
20 particularity, it should be understood that various alterations and modifications
could be made without departing from the spirit or scope of the invention as

hereinafter claimed.



relatively | ong overhang w t hout exceeding the allowed radial forces that
tend to bend the tool and cause vibrations. Al though the present invention
has been wessnsdiesl to a certain degree of 20 particul ari tegr/1L62/®Mesul d be
understood that various alterations and nodifications could be nade

wi t hout departing fromthe spirit or scope of the invention as hereinafter
claimed. WO 03/033195 PCT/1L02/00793 1L CLAIMS: 1. A cutting tool (10),
havi ng a longitudinal axis (A), the cutting tool conprises a tool body
(12), V{?MS' east one mounting leg (14) forned at a front end (16)

t her eof 1east one mounting |eg (14) having an |nsert pocket (18)

th tt 0 t
5 base vl | (o) “wiiirie QOlNOS RURE Ao MR Ringd B B0 R e G o
transver ggihrided @%@Idbéd%r {125, RBasRg Walidast Bﬂé m&nﬁiﬁg%g'(k&) forhfed! A'a fr@ﬁﬁss
(28) extends downwardly“fromthe %ase wal he"recess has a | ower

wal | ( 30)nd fdetletofitha apkastpnermabumiigl legiﬁ&}) Ml@ﬁh figettpockett(1§) withm t he
lower wall (30) to the 10 base wall (24), the cutting insert conprises an
upper Surching insay (204 reétewed therefnace (62) and a side surface (64) extending

Lo o ssosteobse b RS SPLCGEt e Bt RLERT A
ot tom . st Ddsr et rﬁfﬁemwiﬁ%hxﬁ‘ﬁ?ﬁ“ (e RS RIE AT R ort
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(52' )10 obasedabii24he side 20 surface (64) of the cutting insert, the second
abutment sur ftaecg gg)mlsesrt lcgr%%ETSSS gr? u&aggr surface (60), a lower surface (62) and a
side surface (64) extending therebetween, the upper and side surfaces (60, 64)
intersecting at a cutting edge (66), a cylindrical protrusion (82) having a cylindrical
peripheral surface (84) extends downwardly from the lower surface (62) to a bottom
15  surface (86) of the protrusion (82);
wherein the cutting insert (20) is retained in the insert pocket (18) with first,
second and third abutment surfaces (52, 56, 58) of the insert pocket (18) abutting the
cutting insert (20), where the first abutment surface (52) is located on the first rear
sidewall section (40) and it abuts a first support surface (52") located on the side
20 surface (64) of the cutting insert, the second abutment surface (56) is located on the
second rear sidewall section (42) and it abuts a second support surface (56') located
on the side surface (64) of the cutting insert, and the third abutment surface (58) is
located on the peripheral wall (32) of the recess (28) and it abuts a third support
surface (58') located on the cylindrical peripheral surface (84) of the protrusion (82)
25 of'the cutting insert (20).
2. The cutting tool according to claim 1, wherein the cutting edge (66)

comprises at least three cutting edge portions (68) that are separated from each other

by corner cutting edges (70) and each cutting edge portion comprises a first cutting



second rear sidewall section (42) and it abuts a second support surface
(56'") located on the side surface (64) of the cutting insert, and the
third abwomatw3xesface (58) is |ocated on the peripheral poaliLoy®293 of the
recess (28) and it abuts a third support surface (58') located on the
cylindrical peripheral surface (84) of the protrusion (82) 25 of the
cutting insert (20). 2. The cutting to¢p according to claim1l, wherein the
cutting edge (66) conprises at |east three cutting edge portions (68) that
are separate rgm each other by corner cutti es (70) .and each

Cutt s g cae (ol s el ediveen b fecand cufinen gk B sbAn AR CoBro0793
12 edge t hat ends between a second cutting edge (74) and an

adj acent (Cglgtlnr%ér]@gec@;éﬁ'i ng edge (70). 3. The cutting tool according to claim
2, wherein the fimst i : i ; Thet: i

accordi ngg? to cl aiTrrkr%% SC&H\A%\%F%?na%tg ﬁglé%aﬁ%h%u%&wnegégd%gﬁ? t?%)ﬁtllﬁgtetg? reg?%ﬁ
The cuttiiggotiwsl. according to claim2, wherein the side surface (64)
conprises side surface sections with a first side surface section (76)
adj acent 4 he fi I outingrigokdgerding)to daiseSorvhaeidetheusekand ceting odgy 78)
adj acent the second cutting 10 edge (74) and a side surface corner section
(80) adj 4ééhis styaeghfor ner cutt i ng edge (70), each of the side surface

sect ons extendiog Lot puissos Aled,ting glse, Loverge e louey
and. secondiis SRR SThhoT p-2l0PS ASPRLBAIRY Mhee

the firstfSUARARE 8BS (ADLa sb&nd sidd duifiee SREBAY7SHRPEnt I §R68d Cafting ar e
| ocated on eitheF side of a commpbn side surface corner section (80). 8.

The c10t iglget(@d) aadcosidiengirfazectarhen Jectiohe(8) ndiadeat theovowkr chitingosimn

ol
t. 5.

(70), each of the side surface sections extending from its associated cutting edge
towards the lower surface (62).

6. The cutting tool according to claim 5, wherein the first and second rear
sidewall sections (40, 42) are separated by a first recessed region (44).

15 7. The cutting tool according to claim 6, wherein the first support surface
(52") and the second support surface (56') are located on either side of a common
side surface corner section (80).

8. The cutting tool according to claim 7, wherein a portion of the common
side surface corner section (80) is located in the first recessed region (44).

20 9. The cutting tool according to claim 4, wherein the peripheral wall (32) of
the recess (28) comprises a major portion (34) having a major radius R1, and a
minor portion (36) having a minor radius R2.

10. The cutting tool according to claim 9, wherein the minor radius R2 is
smaller than the major radius R1.

25 11. The cutting tool according to claim 10, wherein the angular extent of the
minor portion (36) is smaller than the angular extent of the major portion (34).

12. The cutting tool according to claim 11, wherein a threaded bore (38)

extends downwardly from the lower wall (30) of the recess (28).



side surface corner section (80) is located in the first recessed region
(44). 20 9. The cutting tool according to claim4, wherein the peripheral
wal | (32)wofo3/sdes recess (28) conprises a major portion (®&x/1heviong a naj or
radius RI, and a mnor portion (36) having a mnor radius R2. 10. The
cutting tool according to claim9, wherein the mnor radius R2 is smaller
than the major radius RI. 25 11. The cigting tool according to claim10,
wherein the angul ar extent of the mnor portion (36) is smaller than the
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i nsert aZé(%)aﬁ@theB ‘%%ﬁg@é?ﬁ?%ﬁ%‘g@%ﬁmace (60) of the cutting

i nsert and the bottom face ( protrusion (82). 14. The
cutting ggol accPhdicogidgotool atedrdihg whelhih N3awhekéhn Miﬁﬁ%esméﬁ@z ii§ b5

| ocated in the through bore (88) and threadingly engages the threaded bore
(38) . 515locited in the thngugholdre 48 8)oardi thrpatdmedy angages thahesagied bbire @8).cut ti ng
edge (72) _ subtends a first angle (a) of 70 with the insert_ axis (B_). 16.
The cutt g t ool The cotinsipaloacereding 18, cloelai wheaneinsbest sutting: edgey(Rdge

(74) ubLande, s, Seeond FLes il Sl 2.t e, fnoert ax o 110 17 The
edge (7415 18, - THB° Eietr GO ARS RN b ov el bR SR LR S
" oner - (EDPuehdy g Svedirdfe (81305 Wilbine BAEREE. 10 g Cher ebetween. the
ool e ki br ot oy el pecorbhl (U 6 RSP R, (it b SRR )
ext ends gawnver sHtysef ihestidr higird engle (Bunithde 4d@adent Second cutting edge (74).
18. The cutting tool according to claim 17, wherein the third angle is 153°.
19. A cutting insert (20), comprising an upper surface (60), a lower surface
(62) and a side surface (64) extending therebetween, the upper and side surfaces (60,
15 64) intersecting at a cutting edge (66), a cylindrical protrusion (82) having a
cylindrical peripheral surface (84) extends downwardly from the lower surface (62) to
a bottom surface (86) of the protrusion (82), the cutting insert having an insert axis (B)
passing trough the upper and bottom surfaces (60, 86);
the cutting edge (66) comprises at least three cutting edge portions (68) that are
20 separated from each other by corner cutting edges (70) and each cutting edge

portion comprises a first convex cutting edge (72) that extends between a second

cutting edge (74) and an adjacent corner cutting edge (70).

20. The cutting insert according to claim 19, wherein the second cutting edge
(74) is straight.
25 21. The cutting insert according to claim 20, wherein first cutting edge (72)

subtends a first angle (o)) of 70° with the insert axis (B).
22, The cutting insert according to claim 21, wherein the second cutting edge

(74) subtends a second angle () of 35° with the insert axis (B).



a bottom surface (86) of the protrusion (82), the cutting insert having an
insert axis (B) passing trough the upper and bottom surfaces (60, 86); the
cutting ewg®388Y5 conprises at | east three cutting edge p@critpoeso(s3) t hat
are 20 separated from each other by corner cutting edges (70) and each
cutting edge portion conprises a first convex cutting edge (72) that

ext ends between a second cutting edgei4(74) and an adj acent corner cutting
edge (70). 20. The cutting insert according to cl ai m 19, wherein the second

cutting ge i s straight Tecuttl i.nsert_according to
cl ai m20 wher ei 'L,I:%l?,C}lgt{nng Ytn%fCQHBEg(t?Z;ialmsagt cin e fyst guing qdgg of 70

withthe i.s (B e.cuttin cordln to claim
wherei n (170 iz St B s MG b el 3T Wit CBE il o e s

W th the %bsqr axis (B). WD 03/033195 PCT/1L02/ 00793 14 23. The cutting
i nsert acc g to claim 22, wherein the first cutting edge (72) forns
therew tpq4an obtyge ch‘d@in@ﬁh%rt h&dor@ingne lchify)3, Whdteln @ Wik &gk i$ esnd
cutting edge (74). 24. "The cutting insert according to claim 23, wherein
the tBir@dsangl e The Halting seft acdoediapttbi ¢lgim rslerwhaeioa dhivgghhart 488),24,
wherein a through bore (88), having as axis the insert axis (B% ext ends
bet ween h#éngmseaxis thé anseri 685 @F), ehtends betwerp thesspper( 20facan@0) o thet t om

f 86, f ot
surtace utt1)ng ?nsert (%O?artr% trhlfjes‘tgo(%t%m sur%ace (86) of the protrusion (82).



