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| NSERT THEREFOR FI ELD OF THE | NVENTI ON The present invetll Fébmarelfbes to a
cutting tool and particularly to a mlling cutting tool capable of
per f or mi ng WA8¥I3HNB| i hg operations at a high feed rate a€TALIYWH§ t ool
shank. The invention al so discloses an indexable cutting insert for use 5
with the cutting tool. BACKGROUND OF TWE | NVENTI ON Japanese Publication No.
2000202703 A to Masaharu discl oses a boring tool having two identical
nearly parallelogranmatic plate formtips. Each tip has a pair 10 of first
cutting edges 15 and a pair of second cutting edges 16 arranged in a
rotati-onal 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

| 5a 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 cutting r | [ try, each tip
can be i ndexed onI@%ﬁ@@W%ﬁ@&W\ﬁ%S

PCT11L02/ 00793 2 its pocket. Furthernore, if the tips used in 703 are used
to performranp-dowmn mlling they are not properly supported agai nst
radially outwardly directed cutting forces that tend to withdraw each tip
out -of its pocket. Japanese Publication No. 2000-005921 to Yoshnnitsu
shows, in Fig. 4

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 cutting edges 15 and a pair of second cufting 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 cuiting 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




. 5 thereof, a three-comer cutting insert. Each of the three cutting edges
conprises a small curved cutting edge portion 7 and a 1&Fepeuasy 2@pght
cutting edge portion 8 The <cutting insert of 921 does not have a cutting
edge speci fwoashipisddesi gned for perform ng ranp-down m | IPCHEL02802 her nor e,
the cutting insert is not properly supported against radially outwardly
directed cutting forces that tend to wijhdraw 10 the cutting insert out of
its pocket during a ranp-down mlling eration. Another kind of tool,

havi ng neans for preventing rotation of the cutting insert around the axis
of the cl antsipogketc r Buvtheinmosh dfvthei tipsEised padd0PataensedNo. pdeferd radPidavd8 Bl to
Bylund. In 408 there is disclosed a quttjng insert 12 hayjn hree convex
cutting edc_’j‘@iimf%, ey AT R0t RIgPeY E‘H’R?Ftegﬁémé‘&tt@ yéﬂ%@“dgsg%ﬁ%’ftﬁ‘ﬂt@a,g at a
15 rear en 14 | 1 ge 32, which extends
transverse:}?/}ctggﬁlt%ﬁ{gndgu .ﬁ%@&g%agﬁﬁfﬁﬁ é{ﬁgobt use angle therewith. The
auxi liary cutti rgpapeigeP@Rlidaton i N6.e00@H005OTIUTo tYhinsitdap slenes, dinr Fizg 4 ever sed
rel ati ve novenent between the insert _and the workpiece. The cutting edges

of the dut fihereos, ashiee-comeycattingtingrst | Bach af the theesrutigoedees compaseshz t op

face of the cutting insert, |lnste h are .separ.at ed. b

| ot or nedi atE TR PR ee 2OBIR bnd § PaB R R Te heB I T < o
provi ded Wichhing fidbrk i 6¥0°®980dsOhofd BhYO aTiing 26HRe dspMifidally | ¥GigARE@IfBE | ONS
and is not especially supported against radrally outwardly directed

cutting fopedormingt ratrprdbwit enillinghd Favthedneoreuthei eufting) sesert isunqtopropcléy pocket .

" For preventing rqtatjon of the cuitinhg insert, fhe cutting insert is
provi ded wSERPOsted A3t 1 Uorgehy Aigred G oS R i SR | y

t owar dsqd4 h -ef ' ' ' . surface 27 abuts
agai nst1%n%§g§€ﬁ%{ngéra% a%f(eiﬁtzr@h%% d{u ﬂlggtlél gg?; ll;%g?}%aﬁg%é ?ﬁ? %m?%r'\t o the
i nternmedi at e pepnpther &indsof t@d.chavifl hedany &y pROSKEINAGARIdNSSL M cutting

PCT/ 1102/ 00793 3 A disadvantage of the tool of 408 is that in order to
prevent rotzseriquowtd thpexisaithe elgmpingecrew, tih shaytn i Foperpdiatent Na &Prbd wi t h

recesses Vw&b‘f QO%CE'PLK; ﬁ?fu%d?nhq ‘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

continnous around the top face of the cuiting 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 éurfacé 28 on the tool body that fits into the

intermediate peripheral surface.




weaken the cutting insert. It is an object of the present invention to
provide a cutting tool and a cutting 5 insert therefor 10 Retusy gi6fi cantly
reduce or overcone the aforenentioned disadvantages. SUWARY OF THE

| NVENTI ON Iwoas/essiddance with the present invention thereBC3IpR@0vded a
cutting tool 10 (10) having a longitudinal axis (A), the cutting tool
conprises a tool body (12), having at |east one nmounting leg (14) forned
at a front end (16) thereof, the at | eaSt one -nount i ng leg (14) having an
insert pocket (18) with a cutting insert (20) retained therein; the insert
pocket conpri sesA .disalasgagmdd the 249! &fifd0g iy St anctdseropdveraotasiodefaid 15
sections (40, 42). transversely di rectg}g to the base wal | a g@eqrbgral |y

. I.(24),
circul ar refWtag meery the culting ¢figeh @es desned, wih greestsswhigh) gongpliepte
recess has }9@&]-],_ bounded by a peripheral wall (32) extending
uprightly f%ggn@tgﬁée owe%gx\%g%l (30) to the base wall (24), the cutting

insert conpri seslt @arlélject ofihé prferdtGNention ke PRIviddH b@G8g (€03 JandAdtuing20 si de
surface (64) extendi ng therebetween, the upper and side surfaces (60, 64)

i nt er sect ngset Heeefor | gt esigaificestly eeduyd | adr pesitompe othreu siforen(eddpnddavi ng a
cylindrical ,, peripheral surface (84) extends downwardly fromthe | ower
surface-(62?ls§)v3{%§8§‘tom 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 surfaces (52, 56, 58) of the insert pocket (18)
abut ti ng t hBUMMARYQOF T8HR INVENTIO¥ere the first abutnment surface (52) is
| ocated on the firgst rear sidewall section (40) and it abuts a first
support surface (5%1)acqc§%agrp%av1§hﬂqeﬂges§pﬁgwemq © isquyviged ¢ wattingtioping

<1 dove 1"0scaPy Ve 5 AR i 37w obng oot B5Bb0REs hpbttBay PEE ML e
10 Febr uar yat2@44% oM® riindidg 195 (RS Toth &R A0S D3t end (16) thereof, the at least one
| 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 surfaces (52, 56, 58) of the insert pocket (18) abutting the
cutting insert (20), where the ﬁst abutment éurface (52) is located on the first vear
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




-4 on the side surface (64) of the cutting insert, and the third abutnent
surface (58) is located on the peripheral wall (32) of 10 Hebrasec2¢ (28) and
‘it abuts a third support surface (58') located on the cylindrical

peri pheral wWown$/eses5(84) of the protrusion (82) of the cecrimgoimsert (20).
5 In accordance with a preferred enbodi nent of the present invention, the
cutting edge (66) conprises at |east three cutting edge portions (68) that
are separated from each other by corner cutting edges (70) and each
cutting edge portion conprises a first cutting edge (72) that extends

bet ween a secthediduturfacy (64)gd the dytting mabertnamitifhadbind aboirwent swircei(hY) iedge

70). 10 Preferabl the first i ng. edge (7 is convex. .l f desired,
'Ehe) second 1eAte ﬁaytéwsnpbwl yall M)a?ﬁwr ‘Pﬁ‘ﬁi‘( {ﬁ%)r Byt DS AR SURPET o

referred i, Py . 1l - i s
(F:) onpri ses S%E%%gés E‘%‘){alg gétg% gﬁ iﬂ%\fﬁ@\nﬂ{lﬁal Ig @%{ﬁr{%‘%@sﬁff EQ @sﬂ Irog 3‘%‘32‘5*5’ {é_(a:%i:é% Eé?)? 6)
adj acent t hef'the estting iiskitf@0)edge (72), a second side surface 15 section (78)

adj acent the second cutting edge (74) and a side surface corner section
(80) adjBicent the tbaererdange Withe pusredranbodinent offthe preseptdaventionaibe
sections extendi omits associated cutti edge rds_ the | ower
RETRN S SR TR s e R DGR R N
second rearfofi gMabihes a5t icofer (chiting? dgeR! €705 SRR dhad ciing éddeSportigaessed
region (44). 20 Further i'n accordance with a preferred enbodi nent, the
first supporomprises fdrst (g edped 72 hthasedentt letppar 4 second suiting 8624 () e

"l ocated on either_side of a comon ,?Oéde surface corner section (80).
Typi cal |y, #dggradjasgnigporpgreuttingedge Ci%e surface corner section (80) is

| ocat edé?n the fi rﬁef&%%@)%q%%tﬁ%??%eegﬁgb%gﬁsgc&{ﬁker ably, the peripheral

wal I (3 of the recess r portion (34) having a major
radius R, and a nifdesired)ihé @eotBettinardgeq74) Risieight.r adi us R2.

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
comunon 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 R, an& a minor portion (36) having a minor
radius R2. '

Further preferably, the minor radins R2 is smaller than the major radius
‘RI1.




~ Further preferably, the mnor radius R2 is snmaller than the major radius
RI. 10 February 2006 WO 03/033195 PCT/|L02/00793 5 St ilp Fetireary 256
preferably, the angular extent of the mnor portion (36) is snaller than
t he angul arwext/@atesof the major portion (34). |In accordarCemmoiTIRn
preferred enbodi nent, a threaded bore (38) extends downwardly fromthe

| ower 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 surface (86) of the protrusion (82).
Further typically, Sallrﬁtthq:mpm‘g'prdﬂy,ethﬁ(aﬁgyllar@xteutaf&(b mindrhertitn Gghisbor e

(88) and thr es th hr eaded hor 38). 10 In accordance with
a specific % Q‘?E@Hh‘?gﬁﬁ ?n}aﬂﬂfé???‘il?ih84$l r st cutti ng edge (72)

subtends a first aﬂﬂﬁ&o%tﬁ}loé)ﬁ%tﬁ% Mhfeled ?ﬁlboﬁﬁ?ern LobkSdéPhore F(g@t éﬁ%nﬁik n

accordance with a specific e nent of the sent 1 nvent e second
cutting edgh:v(rM}dlytﬁbﬁzeﬂﬂﬂomﬁ@b@d)@ﬁ@éﬁwéés)(Z@f 35 with the insert axis.
Typi caI\IAg the first cutting edge ( forms an obtuse interior third angle
(y) 15 wPth the adjigriesily, 3adesngh b@ﬁet(s havigs an fusprt axis (Bocextends betwienh a

h accor dane ppercifice [P0 o FRbiun R @Rl B8 vl SeBld Gun g™~ °°

insert (20)protewiaH (83).ng an upper surface (60), a |lower surface (62) and a
si de surface 20 (643 extendi ng t herebet ween, the upper and side surfaces

(60, 64) i ntersectFm@JeattymcaﬂyIamtgnlaggae(wﬁ(@) isdocapdd indhé thadugbrtare (R¥)on (82)
havi ng a cyli per rface 84) extends downwardly fromthe
| ower surf 288 rﬁl‘@% Iﬁeﬁgﬁfﬁ@ﬂ“§ﬁ¢j@fi§’é’@@§g) of the protrusion (82), the
cuttingggnsert havingeRfiahds #ith AYelifdcBDmPRRRLA%S 6 YAeht EvHRRE! first

cutting edge (72) subtends a first angle (o) of 70° with the insert axis (B).

Further in accordance with a specific embodiment of the present invention,
the second cutting edge (74) subtends a second angle () 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 surfacé (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
cuttmg edge (74) and an adjacent corner cutting edge (70).

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




~and bottom surfaces (60, 86); 25 the cutting edge (66) conprises at |east
three cutting edge portions (68) that are separated frihrebaaty 20her by
corner cutting edges (70) and each cutting edge portion conprises a first
convex cutting edge (72) that extends between a second cutting edge (74)
and an adj acent corner cutting edge (70). If desired, the second cutting
edge (74) is straight. 10 February 2006 6 According to a first aspect of
the invention, there is provided a cutting insert, conprising an upper
surface, a |lower surface and a side s éface extendi ng therebetween, the
upper and side surfaces intersecting at a cutting edge, a cylindrical
protrusion having a cylindrical peripheral surface extends downwardly from

the | ower surfageobeing §0f tfﬁgpa%y&ft R indelorl AU US LiadS (it N0

i nsert having an |nse axi s passi ng trough the 5bper tom
surfaces; fisertcomprispgegigepmorspriaces lawer bwfse anfiraeside surfacagxéudmgporti ons

Cut 11 ng eadE RN BrivE DT s S8 Srrss ST ta e EHGET eRCE onas

between a paEasdn biNihi 5 gyledeeal pedplital adifaeeRtendoddvaiwedly ongthetloeer The
first cutting edge may subtend a first an Ie .a). of 70 with the insert axis
(B). The s&UoHd t‘?:ﬁtbPF‘i’fB SRS ‘}W BIPHLEAY B Issrh fpvng Y iSFriasswi t h t he

insert axigp Iﬁ)ssm% %é Nppe}ﬁkﬁiﬁdt{oﬁf su?fd&és‘ n&h@d&&n@i&g*eo%ﬂ] Hesew th an
obtuseinterior t I'e (y) wth the ad!acent second cutting edge. The

~third angl éeaﬁtﬁbreb@utllag edgtymnrbmSI that age dyo each otheri bvgcoemr@uitlggt he
t
| nsertaxi 3.4 8).amBNy CXhEDd g Rl RED c&gﬁgwe&n&ucro 95 olinh BeL Yh! N0

i nsert and om sur PUSION. PR &Cor Wth a
second aspegitndsfbetwien b Rv@nd coting tderandias agiacont dertleracutting edge.

The first cutting edge may subtend a first angle (o) of 70° with the insert
axis (B).

The second cutting edge may subtend a second angle (B) of 35° with the
insert axis (B). i

Typically, the first cutting edge may form therewith an obtuse interior third

“angle (y) with the adjacent second cutting edge.
The third angle may be 153°,
Typically, a through bore, having as axis the insert axis (B), may extend
~ between the upper surface of the cutting insert and the bottom surface of the

protrusion.
In accordance with a second aspect of the invention, there is provided a

cutting tool, having a longitudinal axis (A), the cuiting tool comprises a tool body,
having at least one mounting leg formed at a front end thereof, the at least one mounting
leg having an insert pocket with a cutting insert according to claim 1 retained therein;
the insert pocket comprises a base wall and first and second rear sidewall sections
_ transversely directed to the base wall, a generally circular recess extends downwardly

from the base wall, the recess has a lower wall bounded by a peripheral wall extending




cutting tool, having a longitudinal axis (A), the cutting tool conprises a
tool body, having at |east one nounting |eg fornmed at &0 Febouwrry 200d t her eof ,
the at | east one nounting |eg having an insert pocket with a cutting
insert according to claim1 retained therein; the insert pocket conprises
a base wall and first and second rear sidewall sections transversely
directed to the base wall, a generally circular recess extends downwardly
-fromthe base wall, the recess has a | ower wall bounded by a peri pheral
wal | extending 10 Febniary 2006 6a uprgaghtly fromthe |lower wall to the
base wall, wherein the cutting insert is retained in the insert pocket
with first, second and third abutment surfaces of the insert pocket

abut ti ng t hygrightly i 1L wall BRhE b0 ol WhkroRU (TR UL R Raih&1 pocated on
the first rear “sidewall section ané uts a first support surtace

| ocat ed on thenmsart n@cksUWithd’estoSecomband:ﬂmﬂl abytonang evrfaces he thedosenicpaglseit nent

surface is d op..the nd .t e sec n,angd it abuts a
second supﬁ%@' 8lrface F%%atg'ﬂgﬁm% t@“@nwguyﬁ%gés%?8?%8n§ﬁghﬁﬁgn i nsert,
and t he t hisidéwalbudéctientnd itrabage first dupp@t sdfmee ldchrd parthekies alrfaoabf thef t he

recess and it abuts a third su por urface | ocated on the cylindrical
peri pheral CEWPgé’&S@rtofhet*f‘?éon f agk 15 Jogated, o ithe) spaead tear %N“Eﬁ

- DESCRI PTI O¥edidon Bhéit laaﬁ% ws&nE@ﬁppanQﬁﬁa&rlowmlﬁﬂla Bk RErERE of BR dfggent

invention and to show how t he sane ma carried out in practice.,

ref erence Wisett, wd@%&mtmwtﬁh@@d@i;w@dmdge teriphierad valli of thercess: Fig. 1

is a persp I invention;

Fig. 2is gﬁ It tghﬁWrcPJugg?lif \%&d\?lgg)v(\:}d%? 'on e @{i]ﬂhﬂ&l h&é:;htlgleal El.[r?a%g Bk | g. 1. 20
Fig. 3is ppmm$mnbfmmpmmdgdmwnem1of t he cuttlng tool of Fig. 1 shomnng one

of the cutting inserts renoved fromits pocket; Fig. 4 is apartial view of
the cutting tool of Fig. 1 showing a top view of one of the «cutting

inserts r eBRIFFODESCRIFTION ORTHE BRAWINGS he same view as Fig. 4 with the
position of the cutting insert shown in 25

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. 1is a perspective view of a cutting tool according to the present invention;
R Fig. 2 is a bottom perspective view of a cutting insert shown in Fig. 1; 20
Fig. 3 is apartial exploded view of the cutting tool of Fig. 1 showing one of the
cutting inserts removed from its pocket;
Fig. 4 is apartial 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.




- 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 FilgFebuani 2006t he
retaining screw renoved. 10 February 2006 WO 03/033195 PCT/ 1L02/ 00793 7
DETAI LED Diagbhdd33ie&N OF A PREFERRED EMBODI MENT Attenti onpiogmdeeems t o t he
drawi ngs. A cutting tool 10 conprises a tool body 12 having a plurality of
nmounting legs 14 fornmed at a front end_16 of the tool body 12. Each
nounting |l eg 14 has an insert pocket 1€ in which a cutting insert 20 is 5
retai ned by neans of a retaining screw 22. The cutting tool 10 has a rear
end 23 OpPPETAHEDDESORIPEIONIGF W PREFERRED BMBODEMENT A passi ng
through the front and rear ends 16, 23 defining a front to rear_direction.
The insert pockéttem:tmslch'@ﬁn@ thegbavings. ﬂcﬁﬁﬁg o j1§cwmprisesen 1ok body

ext onds. 102 BN BTLRY bR o e 44 Frimh STEOR sal 06 G5t ot BBFFCC, *°

var 30 boypdathhinguhfita! 98 94 Alas 8! hse? pSetlep 18I iHGVIEN bibtiing hk@abhe | over

wal | 30 to the base wa The peri pheral wal of the recess 28
pref er al8 y retainpd byanednsmfc retaihiag sprewt 22nThef cutidig fool 10 das achear eu23 havi ng

the sanme center. The peri heral wal | 32 conprises a mgjor &rg 34 havi ng
a maj or radpbesirihe Foat sodnlHavithen £xig 19 36taHEY i4h JAWNG Ughl c R, The

m nor radius R2 t Pﬁi adi us RL. According to a
specific aﬁ?ﬂrie gs[f ?,%H#Iﬁfiﬁ;gagﬁg gﬂ?e nvgn |on the mnor radius R2 is 0.25
mm smal | er thagpé hﬁsé%ﬁ{p@ékeﬁt%nﬁﬁm% a bhR mumrarwaeﬂaem pethat Hor
portion 36 is snmaller than the angul ar extent of the major portion 34. In

accor dance tmnsverssly divected it@ thephise cwall 34., A@nmaﬂim reisular iredsss 63 @P‘lt@lﬁé

h | Il 32 h | 2 t t
Phr endetd bpemserd ﬁgnﬁm@le&%%%%@ia 18 Yeesy 2 Ras Bl ] Bisndediin ng
screw 22, %;éﬁglﬁ% Saravan il ¥ for o Bf AN le Wér 3@% 2 td 18 bak&GARD2428. The

centers of Wo ' Ci fcles on | he maj or an nor portions 34,
The peripheral wall 32 of the recess 28 preferably comprises two circolar portions of

differing radii, but having the same center. The peripheral wall 32 comprises a
major portiont 34 having a major radius R1, and a mindr portion 36 having a minor
15  radius R2. The mindr 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 pértion 34. In accordance with a
specific application, the minor portion 36 of the peripheral wall 32 has an angular
20 extent ¢ of aﬁﬁroximatély 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 regic;n 48. The first rear sidewall section 40 has a region 50 adjacent the

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




36 he coincide with the axis C. The sidewall 26 conprises three sidewall
sections, two rear sidewall sections, 25 a first rear &9 Hewedry2®éction 40
and a second rear sidewall section 42 separated by a first recessed region
44 and a siggogidpeal | section 46. The first rear sidewabtrmeeiion 40 is
adj acent the side sidewall section 46 and separated fromit by a second
recessed region 48. The first rear sidewall section 40 has a region 50

adj acent the first recessed region 44,8at |east a portion of which
constitutes a first abutnment 10 February 2006 WO 03/033195 PCT/1L02/ 00793

8 surface 5g,.FQL PO tLAGink e CuftingNBisdrd 20! tSidflart$l tel Rcbyd rdabsidesalind rear
sidewal | section 42 has a region 54 adjacent the first recessed region 44,

at | east a geotibh dD haf a region 54 adjastnttte Ssst secessed megiab dénasrieast & PPER ©6 f or
abutting the cutting insert 20. Al so, at | t ortion of t.he mnor
portion 36 Whichtongliuies 2 saqrR a‘alﬁme%ﬁlﬂr?%cﬁrfﬁi@ agu%ggf f CHy eI 'ﬂe
cutting insegft 20, As w [ | s : H! dQae
first, seco Lsoaﬁlgle? %iar%\érjghrh? ﬁ%h%ﬂisn g){f 1B glgleo? rg<'§£e()(?l e@fegs(rjfdgtgﬁ'? (? b?%'ltl%}tvﬁurtf%e

cutting BNses fror Aty hBQuitipchterp20kels ¥l boegpluabd it gfdatee demildbedmgur e
manner. Attention is drawn to Fig. 5. It will be noted that the ninor
portion 36, tharfitst, sérend fapd dhithebuthintcunbersrasn designedde gelgin the guitigg ApseH

adj acent the side.side | 46 10t rds the front of .the insert pocket
18. In ter éﬂyggﬁnsgﬁg\g%etgédggwq]%\%ﬁeﬁg}l& PortS YAE 1 ocat ed approxi matel y
between 7 and 8 Eaezﬁioggig:drd&nmﬁi _ 5e IARR 66 hdtelhattiiemikBiSdRi6F B6 caridocat i on
~of the m nor portion I's a queStion of design and distribution of

forces. In peadbieCthe thité dbtmati rsatface 58¢ &t looated fadideentniiworidepsidewalh 496 is  a
preferred | ocation. However, it can also be | ocated at otggé%ltﬁcat.i ons

bet ween T0hetoy@irdy Blecromcf the dseBrpaghet: b- afip F5%5 1P 28| apalog ¢ f¥econd
| over sur  aBe0gs S Iered GbBRebl g Ee 1 ERED) SRR WIEES SRR O, G
llower surfaggs 80 nréidse TRBtion! RiFEhe SHIoAGRrE6h 36dist Haqueiitln shrdesign W
I ntersect at a cutting edge 66 conprising )
distribution of forces. In practice, the illustrated location of the minor portion 36 is
a preferred location. However, it can also be located ai 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 cufting edge portions 68 separated from each other by corner cutting edges 70.

2b 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 comner cutting
edge 70. A cylindrical protrusion 82 having a eylindrical 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 insert axis B, extends between the




three cutting edge portions 68 separated from each other by corner cutting
edges 70. 20 Each of the three cutting edge portions coifpFesesy 20060nvex
first cutting edge 72 that extends between a strai ght second cutting edge
74 and an aglbas@sisscorner cutting edge 70. The side surpesgLddevs divi ded
I nto 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 Zection 78 adj acent the 25 second
cutting edge 74 and side surface corner section 80 adjacent corner cutting
edge 70. A et BEFAcRE0 Bid tHelbotein Serfinav8619 The qytbirusion 82 /hapeyr protrasiah
surface 84 ‘extends downwardly fromthe |lower surface 62 to a bottom
surface 86 mfliusH&3. pFlut prottusiongadiup B3 de sisbler dhansthef majer gadips R1 and

per pendi cul ar tQq thf |OV\E{ urf.ace @2. A centrally | ocated through bore
88, havi ng @RiLately egpaktoghe B {adupBoeen the 10 February 2006 WO

03/ 033195 PCT/ | h@2/ 9 ﬁ‘% -86. The
protrusion 82 hgglgatg%réo%ﬁtﬁgjgﬁgd?%%%m%a? 'f' e péag!?rsggih%ﬂﬂlrzag%{ 5125%3 i's
smal | er Bhawith hespestj torthe agkiextsaxil Ban@he &ipg ronitinmgpedgey72eigusaibstantiallyelargenor

radius R2. The three cutting edge portions 68 are rot atim%ngjly
syri unet ri ctipn yhe secend eqitting ¢ilgeh Thespecrding tone rrefewed cqbodugent gidhe sy

tti d 72 I bst.antd al . ' 74.
hocor ding. (e iReRoR R HiSurnd o 72BN T SRR Bitr PR BETD
cutting edggsefeaa4BlRAdfe fedohd ShitABRige M Sdbtdilisat sebhifl adghs Blof 36X htsth® and

the second cutting edge 74 subtends a second angle R of 35 at the insert
axi s B. Theinbdrt atis dhd Thedinst awdi sedongd cetlipgsedprs 72474bf a giverenuigingtadgg edge

10 portion 68 make an obtuse interior. third_a .8 of 153 between, each
other. THe pastion pS gnakesy gbisgg interiop Ei%l;émgée érfﬁ%ﬁs %FWG@B Ay Qﬁeﬁg%ﬂ
positions. |n.or 0. S t | | : I n the insert pocket
18, the pro‘fu'rttlljIl %gért%@ﬁ:ﬁ&%@&#@éﬁ#ﬂ{%ﬂ%@%@é@é 8 until the | ower

surface 62 of thg ofdbrté BeukdERGuttaldlihsert 20 & DRYSsrBPIckeIRthd pretrusions t
pocket, with a portion of a given side surface corner o
82 is inserted into the recess 28 until the lower surface 62 of the cutting insert abuts

the base wall 24 of the insert pocket, with a portion ofa given side surface corner

15 section 80 located 1n 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 abuiment 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., cccentricity, is provided so that when the retaning

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 cutﬁhg insert 20 in order to

obtain a well defined location of the cutting insert 20 in the insert pocket 18. Since

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




. 15 section 80 located in the first recessed region 44. The retaining screw
‘22 is then placed in the through bore 88 of the cuttind0Felsery 266d

t hreadi ngl engaged with the threaded bore 38 and tightened for securely
retaini ng tweogessiogsng insert in the insert pocket 18. Weemnitdsooutti ng
insert 20 is securely retained in the insert pocket 18 the first and
second abutnment surfaces 52, 56 abut the first and second side surface 20
sections 76, 78 located on either sidel0of the given side surface corner 80,
being conmmon to the first and second side surface sections 76, 78, at
first and [ 2' ' | : hird
abut nent s%§§§2@m§§H§%%§?m?ﬁéﬁﬁ%@ﬁﬁﬁﬁfpéggpﬁér|%ﬂ§$%Py§%¥?g§%‘§§§% t he
prot r usi ongiBeted todvatdyi the iSRRI B S4d flkeefobS cannbb eofeibietio #d ®idfioafoft he
threaded bore 38 is slightly offset with respect to 25 the insert axis B.
Thi s of f sethe dutting inssrt et s ingert s B oVhel bgation enddireption ofieack ef Bieni ng

35, °56. - Srsh AT RGRBHE T SO o 3P dr e ERrESR BRI P SFORhECut - o
| nsert g0 éd?ldﬂ_{d;lgrne}toabtuﬂ?%lﬁ' rée \&ﬁﬁﬁeddﬁi{'tBE% g@&ﬁ&h@ns@fmw@o G idag | nsert

20 in the 1nsert pocke nce "~ the thi utnment surface 58 lies on a
sur face whiigfict $4cankesed dowd bt diheripoketation dfahe vatipg 2066 AOuOBK033195

PCT/1L02/ 00793 10 axis C the abutnent forpedgtptgl ied by it on thegprotrusi on
82 of the imsert pxig B.dnetherwordythe dinagof astiondy the abutmssf forgss of the Aisf

the' | naer «nreont e uERS 52,86 oRh s RisRogic whs blie WP Ak 20!
second abUBERY ol 36ES FidaceS e pResESinIBNthe Qubiiced MAiNACAIL Yl N9 S

conditions net abutnent force applied by these abutnments surfaces to the
side dor f bestididofithe tineing isert20doéds ingtt pocket 18.se to rotation of the

cutting insert about the _insert axis B.. In other, words, the.l ige of
action of the abwtgwting fosk d&s partiqaly syitaple fop gefemang f%lﬁ‘ﬁlé‘iﬁ BH¥f aces

52, 56 I j t bhout the in i | t.
Cence. + hebis Sutife 4R 2n R SR I RDRnd RPrhOE by BiRputd QRIS OO0
the cutting i ReRilthe Firkt et bASLTE iPOGKRK 2h8- 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 cutfing 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

her_einafter claimed.




The cutting tool 10 is particularly suitable for performng face mlling by
the first cutting edge 72 and ranp-down nilling oper at1®febriayy 2086 second
cutting edge 74. Since the first 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 dlcase are directed substantially
axially, therefore, it is possible to cut with a tool having a relatively

| ong oveérhAINW t hout exceeding the allowed radial forces that tend to

bend the tool and cause vibrations. Nthou}ggmghe rlesent‘]#nvent'o%as been
describdd to a d¢&FEUINE GSEHSOTYISiig, al HppE #G% % OPET STt ue @ diter st ood
t hat var] i | ] I.QNS.; A\ arting
Lhat VAU, Bl BBRHRNaED S LA RS Qb BRdENE LR et
Februar %d2806 klliklirtdYBprotusich Haing % | dygRtFcalC %Fﬂilgh&hp%uﬂ!&cé' PegEndsr f ace,
a lower surface”and a side surface extending therebetween, the upper and
si de Surdosaseardhyt Rometheilowenturfaceubta ngtore dgrfaceol thiei prdtrisiah, theauitirgg on

having a cylindrical peripheral surface extends 5 downwardly fromthe | ower
sur f ace inserhaying aminsertfaxtse(Bofpassing provgh ths upper and betemisutfacesisert havi ng

Ut 1ing edgihe eNGhESaEe SPSSE i KABGHRRNIIAE GISPQOPES DAL AP B
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3. He Qujg{cbﬂgcdrﬁglemtﬁﬁ edgeling to claim2, wherein the first cutting edge
subtends a first angle (a) of 70 wth the insert axis (B).

2. The cutting insert according to claim 1, wherein the second cutting edge
is straight.
3. The cutting insert according to claim 2, wherein the first cutting edge

subtends a first angle (o) of 70° with the insert axis (B).
15 4. The cutting insert according to claim 3, wherein the second cutting edge
- subtends a second angle (B3) of 35° with the insert axis (B).
S. The cutting insert according to claim 4, wherein the first cutting edge
. forms therewith an obtuse interior third angle (y) with the adjacent second cutting

edge.
20 6. The cutting insert according to claim 5, wherein the third angle is 153°.
7. The cutting insert according to claim 6, wherein a through bore, having as

axis the insert axis (B), extends between the upper surface of the cutting insert and the
bottom surface of the protrusion.
8. A cutting tool; having a longitudinal axis (A), the cutting tool comprises a
25 tool body, having at least one mounting leg formed at a front end thereof, the at least
one mounting leg having an insert pocket with a cutting insert according to claim 1
retained therein; _
the insert pocket comprises a base wall and first and second rear sidewall

sections transversely directed to the base wall, a generally circular recess extends




- 15 4. The cutting insert according to claim3, wherein the second cutting
edge subtends a second angle (P) of 35 with the insert 1GkebsuagE0065. The
cutting insert according to claim4, wherein the first cutting edge forns

therewith an obtuse interior third angle (y) with the adjacent second
cutting edge. 20 6. The cutting |nse according to claimb5, wherein the
third angle is 153. 7. The cutting indert accor di ng to claim6, wherein a
t hrough bore, having as_ axis_the insert axis (B), extends between the

upper s gy fram thethase gvalln dhe recasschastrelovsstwalhbeundeddey apetipkeral

di nal , the '
Pool oot g%@ngmé;@agﬁ@ywe st gtao Bt rount i ng | eg for med ac
a front end ther‘ﬁg}. tﬁ soj,]% iﬁ@fﬂfﬂh@% M{Wthaﬁrs rgg&;&d pocket

wth acuttlng |nserlp acc reta I nsert
pocket %Mﬂrﬂ%uﬁnéiﬁfsﬁrfé@éé oiaﬂh@ Jﬁﬁérﬁfyoé&@aﬁﬁﬁﬁ B4hé 8ating! iHSME M herS fifed | ONS

transversely directed to the base wal a generally circular ‘recess extends
10 Febr dastyalifteni grfimerisdoaited bn abe fins basddewmbll settivm aed @ssbutas fasi ower
wal | bounded by a peripheral wall extending uprightly fromthe |ower wall
to the b‘»aﬁEOMUIfacmmmdmn the side sunfacd ofsthe cutting msent,ntbd seeondabutment t

and. third_ abutnment sur ac of the jnsert pocket

ggﬁr E ;[ n](juftgr l&ﬁ’ﬂ‘fﬁae‘ﬁz I riecondh gear yidewvalk segtiop a f a $6¢9 @H@:ﬂ ocat ed
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second support surface Io
and tthe stiffacel laatdd @i the @ylflfcﬁtital panpmar ﬁdfewé dfithie pROIrRIeH AIf tHekhttidle t he

recess and it abuts a third support 10 surface |ocated on the cylindrical
peri pheimdersur f ace of the protrusion of the cutting insert.
9. The cutting tool according to claim 8, wherein the side surface
comprises side surface sections with a first side surface section adjacent the first
cutting edge, a second side surface section adjacent the second cutting edge and a
15 - side surface corner section adjacent the corner cutting edge, each of the side surface
sections extending from its associated cutﬁng edge towards the lower surface.
10. The cutting tool according to claim 9, wherein the first and second rear
sidewall sections are separated by a first recessed region.
11. The cutting tool according to claim 10, wherein the first support surface
20 and the second support surface are located on either side of a common side surface
corner section.
12. The cutting tool according to claim 11, wherein a portion of the common
side surface corner section is located in the first recessed region .
13. The cutting tool according to claim 12, wherein the peripheral wall of the
25 recess comprises a major portion having a major radius Ri, and a minor portion
having a minor radius R2.
14. The cutting tool according to claim 13, wherein the minor radius R2 is

smaller than the major radius R1.




9. The cutting tool according to claim8, wherein the side surface
conprises side surface sections with a first side surfat®Febawti2906 adj acent
the first cutting edge, a second side surface section adjacent the second
cutting edge and a 15 side surface corner section adjacent the corner
cutting edge, each of the side surfacg sections extending fromits

associ ated cutting edge towards the | wer surface. 10. The cutting tool
according to claim9, wherein the first_ and second rear sidewall sections
are sepa]%at ed bylhe qutiing toql assawking tyrlgtm 1th wheseingthe @pgular sstenteEBicdi ng to

| ai m 10,. wherein the first tsurf 20 and t d t
sur f ace " POEIANLAY SGrallsr Pha hERREUGF SxleBbRREIS WRRE PEtiOmce corner

section.yel?. .Thefh‘é%fdiﬂg té&%ceﬂﬁﬁﬁg 4 ibP15! @’h?}%ﬂ’a ﬂ%ﬁéﬁ@# Bofe BAEAALN Of

t he common side surface corner sSection I's-T'ocated in e Tirst recessed
regi on .dobdhwatll Réthithe b &alalpec@edbstgst o claim 12, wherein the peripheral
wall of the 25°recess conprises a major portion having a major radius R
and & milyor por fThercuttidy tovd aaconding tordsinu$ 6 Reheredn a Theugh tord) havng as

according to claim13, wherein the mnor radius R2 is_ snmaller than the
maj or r agiutheRnsert axEdiY)uaxtgndobetwiesn the upphesunfacs eltheanitting twetdiang t o

claim 14 erein the ul ar extent .of the, mnor portion is smaller than
‘"t he angﬁh%%@?@eﬁw%a&? q«’%nﬁge PEPEHSIOR apd gretaging§eeew s q:q@@e({]gbﬁwatgg}}}ggq ng to
claim 15, wh |0 r r downwardly fromthe | ower wall
of the igg%gﬁaﬁge%gpégﬁ%%ggg%&%JEF%aégﬁgg%rding to claim 16, wherein a

t hrough bore, having as axis the insert axis (B), extends between the
upper surface of the cutting insert and the bottom surface of the

protrusion and a retaining screwis located in the through bore and
t hreadi ngly engages the threaded bore.






