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(54) Title: CUTTING TOOL AND CUTTING INSERT THEREFOR

(57) Abstract: A cutting tool (10) having replaceable indexable
cutting insert (20) retained in insert pockets (18). Each insert
pocket (18) has a base wall (24) and first and second rear sidewall
(40, 42) sections. A generally circolar recess (28) having a
peripheral wall {32) extends downwardly from the base wall (24). -
A first abutment surface (52) located on the first rear sidewall
section (40) abuts a first support surface (52" )located on the side
surface (64) of the cutting insert (20), a second abutment surface
(56") located on the side surface (64) of the cutting insert (20),
and a third abutment surface (58) located on the peripheral wall
(32) of the recess {28) abuts a third support surface (58’) located
on the cylindrical protrusion (82) of the cutting insert (20).

A cutting tool
cutting insert (20) A@Fehreasy2Q08 i nsert




- pocket (18) has a base wall (24) and first and second rear sidewall (40,
42) sections. A generally circular recess (28) having al®¥rEprdal wal |
(32) extends downwardly fromthe base wall (24). A first abutnent surface

(52) located on the first rear sidewall sectj i pport
Surface (52) located on (05084033195 aad ( cMEMNMMTRHGINAIIDMALT0)
a second abutnent surface (56') located on the side surface (64) of the
cutting insegty eGh, ar, ANH, 1&, 40INLIprARUELETENT  SHL LRCS £inS) wd BE LD HDubd Ve
peri pheral way daprfudesr of. cit B o @€ AN @)  abuis adr b B Aol S0P OF bved Y rbcag of
(58') | ocat e MigNR{NESSNCTI. F@dr | cal protrusi ome@@2y of the cutting insert
(20). 10 February 2006 WO 03/ 033195 BCT/L}.02/00792, by G T NG IO AND
CUTTI NG | dvglafled: THEREFOR FI ELD OF THE | NVEJBEE\FO,GJ\JHJﬁéa@a@wgmda@vaa@mifgmegsn-

rel ates t-o ailCudriiioagsetrd@dporand parti cul ar kg df @ch@eguidr Isdut qigge PAE Gezttie.ng t 00
capable of performng face mlling operations at a high feed rate and a

| ong tool shank. The invention also discloses an indexable cutting insert
for use 5 with the cutting tool. BACKGROUND OF THE | NVENTI ON Japanese
Publ i cati on No. 2000202703 A to Masaharu di scl oses a boring toot having
two identical nearly parallelogramatic 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 synmetry 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 culQFebpastf6éi15a via a
first bending part 15. The second cutting edge 16 having two rectilinear
cutting edg¥@0¥&31%nd 15 16b nerging via a second bendi RETIRI20016c. Each
of the tips used in 703 is disposed differently with respect to the tool
since each of the cutting edges has diqferent dharacteristics. Since the
cutting edges are arranged in 180 rotational symetry, each tip can be

i ndexed only two times at 10 February 2006 WO 03/ 033195 PCT/1L02/ 00793 2
its pocket. 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 Publication No. 2000-005921 to Yoshimtsu shows, in
Fig. 4 5 thereof, a three-corner cutting insert. Each of the three cutting
edges conprises a snmall curved cutting edge portion 7 and a | arge strai ght
cutting edge portion 8 The <cutting insert of 921 does not have a cutting
edge specifically designed for performng ranp-down mlling. Furthernore,

the cutting insert_j rl i iahly outwardly
directed cutting f%tmip%mﬁﬁ?ﬂg{;%%m%| g insert out of
its pocket during a ranp-down mlling operation. Another kind of tool,
havi ng neans for preventing rotation of the cutting insert around the axis
of the clanping screw, is shown in European Patent No. EP O 091 409 B 1 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 forns an obtuse angle therewith. The
auxiliary cutting edge 32 is intended to cut the workpiece during reversed
rel ati ve novenent between the insert and the workpiece. The cutting edges
of the cutting insert 12 are not peripherally

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




. continuous around the top face of the cutting insert. Instead, they are
separated by 20 an internedi ate peripheral space 24, 251&Febr@sy200Re cutti ng
insert 12 is not provided with a cutting edge for perform ng ranp-down
mlling opewawseawsand is not especially supported agai BET/IE0AEITAY | y
outwardly directed cutting forces that tend to withdraw the cutting insert
out of its pocket. For preventing rotatjon of the cutting insert, the
cutting insert is provided with a suppdrting surface 27 that is 25 directed
substantially towards the center of the cutting insert. The supporting
surface 27 ialpocketagBunistmere, abthertirst usedrih£de3 2& vsedt foeparfooin faopydavhmt fits
into the internediate peripheral surface. 10 Februar 006 WO, 03/,033195
PCT/ | LO2/ 0&gPestbgy ar%amrﬁp%r& S‘B?P%fﬁé aggigpt liﬁﬂfhaﬁzd@t‘?"é‘dfﬂng’@qt?ﬁ GHHBE o

pr event ro?@ch@ﬁaﬂep&%itﬁ&ﬁa '&%gg%ﬁ%ﬁgﬁkﬁcﬁytti ng edges are fornmed with

recesses which conplicate an en t tting insert. It is an object
of the present Jdpafiedei Piiblicatipsi GN6G.020@0-005921ngo tYghinsitsth shewy, tinnGig. 54 i nsert
therefor_that significantly reduce or_overcone the aforenentioned

di sadvarft adksseofsenivsreonrer THEnENwEatT| Bach af thedbrogavtiang pdges CREPHFSs2nt

[ ti th ' i d ttd t 0ql 10 ,(.10).. ' . j di I
o o (- SR et e Bafieu L 8% Pk stialy A e PR GG one
mounting | @@iting4 Ins&@r ST ddes HONha®NG, (:ﬂi@ihgté@éeﬂfeciﬂdaﬂy adesiopagtfopne

nounting |l eg (I4) having an insert pocket (18) wth a cutting insert (20)

retai ned tphebening taivp-dovse millnge k #urthempore,s the, cuitig desevials| ngt2piopentd fi r st
~and second rear sidewall sect idg)rgs_(40, 42) t{:ansv rsely directed to the
base wal | gvRRoried sgainsy aqdpaiﬂ‘?fcwt&'m dirzeted cupting) Fopses dHRfseRGIMWATAAY £ r om

e, A e oy B g B DY 5
Another kind of tool, having means for preventing rotation of the cutting
- insert around the axis of the clamping screw, is shown in Buropean Patent No. EP 0
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
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.




base wall (24), the cutting insert conprises an upper surface (60), a |ower
surface (62) and a 20 side surface (64) extending ther édEehmaan2006he upper
and side surfaces (60, 64) intersecting at a cutting edge (66), a

cyl i ndri calwpnaaswsi on (82) having a cylindrical periph@CaiLe@wsPace (84)
extends downwardly fromthe | ower surface (62) to a bottom surface (86) of
the protrusion (82); wherein the cutting insert (20) is retained in the

i nsert pocket (18) with first, 25 secofd and third abutnment surfaces (52,
56, 58) of the insert pocket (18) abutting the cutting insert (20), where
the first abut neatdisdvirege ¢hibp tosd ¢f5a8 edthanin dnﬁerf "[or pttevemarbtatleil oéviad |
section (40) and.it abuts a first support surface | ocated on the side

surface (645UHRE ihserts the cHEnE rdees arg cWith rﬁ%ﬁ%\’f ich gomplicatesg)d i s

| ocat ed on sidewal | section (42) and it abuts a second
suppor t sur?%%‘een?‘%%mf‘%g%%%d 1 0 February 2006 WO 03/ 033195 PCT/ | L02/ 00793

4 on the side surfis@eolijed)ofahe p&@exﬁuﬁxtdnﬁgnlt@ﬁﬁfvﬁde @a&uhgeodmha@ Rl
surface (528) is located on the peripheral wall (32) of the recess 28) and

it abutsda weekdtheagfeor that ssighiftventls sredute car edvaseomée they | dfortmieptibned

peri pher al g.ur%ace 84) of the protrusion (82) of the cutting insert (20).
5 I'n accor d4ff "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 engUﬁﬂYMMOETmINUEM[‘HONSt cutting edge (72) that extends

bet ween a second cytting,edge , and an adj acent_ corner_ cuttjng edge
(70). 10 Preferabl {2 26¢EI300F 31t @Ptﬁfﬁﬁé’nbﬂﬁén@ﬁ‘z‘)heﬁsls&@ﬂ‘(}éﬁd a cpiftingdepl ed,

1, Seoae A i FBBLAR o5 O Al Bl P 5P M °
conpri ses satdeast whé asinSiag té® Oﬂ)%hﬁediaﬂc & fednt Shdl€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




- surface section (76) adjacent the first cutting edge (72%, a second side
surface 15 section (78) adjacent the second cutting eddeF¢orayry2¥d a side
‘surface corner section (80) adjacent the corner cutting edge (70), each of
. the side suwoawgesipscti ons extending fromits associ at ed Pcuaxaiogroedge
towards the | ower surface (62). In accordance with a preferred enbodi nent,
the first and second rear sidewall sec&i ons (40, 42) are separated by a
first recessed region (44). 20 Further Tn accordance with a preferred
enbodi ment, the first support surface (52') and the second support surface
(56') are |actkeaidosurice (@) ofithie cating insedpaahthei thied shvivene swdcndb8)sect i on
(80). Typically, a portion of the, co n side rface corner, ,section (80)
's | ocat edop#ed B the perip "éE‘e‘éfé}g(ﬁi”?c)e%ﬁ TEQRAy (s HraBpiseh §ird; gygport
peri pher al e . COND | | Y 34)
havi ng a rra%e%#al:? gﬂlg%‘ﬁ(? Blgrtlﬁcf %ﬁﬁnﬁﬁéaﬁ%%ﬁ?%néuf§§? @ﬁ%&‘ %B%ﬁ%gr?@zﬁ adi us
R2. Furt heroffithet@tiapinsestt(P®. m nor radius R2 is smaller than the major

radius Rl. 10 February 2006 WD 03/033195 PCT/H, 02/00793 5 Still further
preferabfy, the andjupesordsucewithos prefrsrad avahodiipent ofifhe possentguventign) 8¢ t han

he angul h ' i 34) i th
br of or Ped ST Has oo LE iR B ety sk BORS L MER P e
lover wal |l #&Q) efth biher NSCesmet 28Hingd edyeRl GJ@[)'éhd Badt ot éuge(eg&ﬁ%h,

having an insert axis (B), extends between he upper surtTace 0) of the
cutting i nsenipristO) fastccutting &iget(@h) that éxteals(B6ycanf a sdvend puiting wdgo(V4) 82) .
“Further typically, a retaining scremDéZZ) Is located in the through bore

(88) and tWASRAYRGEY CORYE suLingedee Wildaded bore (3 8).

10 Preferably, 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
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

‘R1.




- 10 In accordance with a specific enbodi nent of the present invention, first
cutting edge (72) subtends a first angle (a) of 70 with1@Febriang2G06 axi s
(B). Further in accordance with a specific enbodi nent of the present

i nvention, wobgismsond cutting edge (74) subtends a secomdrTaaghess P) of 35
with the insert axis. Typically, the first cutting edge (72) Banns an
obtuse interior third angle (7) 15 wth the adjacent second cutting edge
(74). In accordance with a specific enbodi nent of the present invention,
the third angle is 153. Also in accordance with the present invention
there is provided &tilluutthergprefanaidy,t the 20pylac ertent of the minargpetiors (36)ase ( 60),
a lower surfa 62), and side surface 20,(6 ext endi ng t her ebet ween,

t he upper m?‘gfﬁ@ﬂ&ﬁ%@ge%‘fo 7@%@?"%‘&@@ at a cutting edge (66), a
cylindrical protrugi i li 1 i r (84)
ext ends downwar dl yﬁ% ?%r(#ctﬁﬁ%e F@é@%%%?‘?%ggﬂ’ g@& %’oﬂnﬁf%g%fg%ggf%@%ﬁ 86) of
t he pr ot r ukiverwaid? fron the lowditwaib(30Nefhe rdvassi (B). an i nsert axis (B) passing

trough the upper and bottom surfaces (60, 86); 25 the cutting edge (66)
conprise? at |east 1ymieal., aiongybend8pbating a8 ifsew jaxisHEY, extends defegeat ed

from each Y. C I .edges . ( a ach cuttin d portion
conpri ses gﬁ%]ﬁ)%% S(l:]gfr%\%ﬁé 03 u%*ﬁémg&&%%s%‘%%@ ﬁ%&glgﬁ%ogﬁ%‘ss%gfe\gﬁﬁ %e@%cond
cutting edggottuifon @2y 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 thBuitherdyni¢adly, a tdtmmingissrepr @2) tiddcatedcintthé thgoughrisee (88)
conprising an_u r ,surface | oper. su ce and a side surface extending

t her ebet vve«;"f‘f'}‘ri %ﬁ&?g%ﬁﬂﬂ??ﬂﬁrg rhpéecé%?l ntersecting at a cutting edge, a

cylindriygal protrysiQn favd a, i ‘dé' o T-{ g I xﬁt“ih AfinCEkgnds
downwardly fromthe ?OWIl;,‘I‘ s%ac%gaa%%ﬂug?nﬁs%r gc?e 88 t%e pp’o rusion,
t he cutti nguitingedge (72Y kitgeraid a firsempledy) 6f 70CEHitHARS Hised akic @ph t he upper and
bottom surfaces; the cutting edge conprises at

urther 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
cutting edge (74) and an adjacent corner cutting edge (70).
| If desired, the second cutting edge (74) is straight.




~ least three cutting edge portions that are separated from each other by
corner cutting edges and each cutting edge portion conjrfFebsmrye2006 r st
convex cutting edge that extends between a second cutting edge and an
adj acent corner cutting edge. The first cutting edge may subtend a first
angle (a) of 70 with the insert axis (B). The second cutting edge may
subtend a second angle (3) of 35 with the insert axis (B). Typically, the
first cutting edge may formtherewith an obtuse interior third angle (y)
wi th the adjacent second cutting edge._ The third angle may be 153.
Typically, a through bore, having as axis the insert axis (B), may extend
bet ween the upper surface of the cutting insert and the bottom surface of
the protrusion. j d i : : .of i Lon, there
o provided a  cllTyanE o T apes & REHAMIAERERL oy RERTE g
t ool conpr irzes, eommisingbadypper lsasfacey adpwke agfacomed moside swipck egtdndinged at a

front end thereof, the at | east, one nountin | .eg_having an i.nsert pocket
Wi th o out PTERreEny e uties piF R S Tacathirietng APl Sk e BRREN, hocr |
pocket CONMpfitedn Aaving & cylldricalperiphdral tsudigd cxRA0Ndbwitairdly ifavak love@ct i ons

transversely directed to the base wall, a generally circular recess extends
downwar dl ysm"farCSﬁﬁ’ £ hatieyy surfags, qf,th? ptpgien ke ating NsghBavipE AP M5ETA¥EJ by a

peripher al qldsif S thupidr BRBHRIYsufB08; 6ant Rk}l kel EOPARS diover wal |

to the base wall, whereinthe cutting insert is retained in the insert

~ pocket wi t teatithese cutting odge povtonstihatchre beparaad: fray eachcetherdfy qomeericnisgt pocket
abutting th t L i rt r i.[ st t face | s.l.ocated on

the first Fe%f(rg uanéi %gl\}\/éiﬂﬁ%ge%q%%hoﬁorg%% Q??j%}é%gtas%g&fc:sﬁg‘%x E%Iﬁ ret%g*!é ETrHJI‘tace

| ocat ed onektbmdsbictheees disémmad cading bdge ahdtah adigednnsanér, cutting edgeond abut ment

surface is |ocated on the second rear si dewal| section and it_ abuts a
second support suhé @eg cuBmgtedte alaytiBtehd dirsidnbRCR) OF 70N ithUhé imdert
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




insert, and the third abutnment surface is |ocated on the peripheral wall of
the recess and it abuts a third support surface | ocat eti0 Bebridne200§! i ndri cal
peri pheral surface of the protrusion of the cutting insert. BRIEF

DESCRI PTI ON OF THE DRAW NGS For a better understanding of the present

i nvention and to show how the sane may be carried out in practice.,
reference will now be made to the acconpanying drawi ngs, in which: Fig. 1
is a perspective view of a cutting tool according to the present invention;
Fig. 2 is a bottom perspective view ofgaa cutting insert shown in Fig. 1; 20
Fig. 3 is apartial exploded view of the cutting tool of Fig. 1 show ng one
of the cutting inserts rempved fromits pocket; Fig. 4 is apartial view of

the cuttingy ﬁgﬁlar Bdm FeQowdr @QP\W tﬂ@bz@semﬁ Mhﬁ‘e Wnthe QM Lhsd S retﬁﬂé& inng

inserts retaine |n|tstﬁoc et; Fig. same view as Fig. 4 with the
posi tion ofthe ineert:mqkuehgl ety secamdand thurd%utlm nerfiacies nﬁﬁlesosetrtrmckethe i nsert

pocket can a. to d Fi a.c S:se al_view
Paken al ondoring ol bR Yhayneis: oo pirkec? 10085 B feuiidenr” 0
February ZG%WMDS&EbﬂaﬂdQFabEl@'E/ ﬁrlst%bﬁ&i‘? 8dfaée Richdl IoE%@.EiS&EﬁrE'Eé ORfHeF A
PREFERRED ENBODI.MENT Attentjon is drawn {o the dra ngs A cutéﬁ; rAﬁ tool 10
conpri ses SUH8Is§Hq{Re sesonth ghuigent syriacsls logated o IS‘F‘W& Ireg Sl atlor ned at
~a front endecll@naﬁd ftfaButEQ@ECOHQGNppo;t%udE&QBCMﬂh@%dE§&fa]e@ of R c%&mgnsert

pocket 18 in which a cutting insert 20 is 5 retained by means of

retaining ésedwngzhe thied Butmentgurfass)is laated onahe penipherad vad ofdb@tﬁ@ﬁ&Se t he
front end %@d 1t%ﬁt e?ﬂ] dagflgﬁoﬁ’ %ur[’a% c'a@:ﬁ oﬁ‘th h@t@cari Hérﬂ#%&l El.t}?acre LPRE and

rear ends ron o r ear rect nsert pocket
conpri ses ardasien whthe ciingided. si dewal | 26 that is

BRIEF DESCRIPTION OF THE DRAWINGS

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.




~transversely directed to the base wall 24. A generally circular recess 28
extends 10 downwardly fromthe base wall 24. The reces$0P&rmas2®6| oner
wal I 30 bounded by a peripheral wall 32 extending uprightly fromthe | ower
wal | 30 towhesdese wall 24. The peripheral wall 32 of poemoecess 28
preferably conprises two circular portions of differing radii, but having
the sane center. The peripheral wall 32 conprises a nmjor portion 34
having -a maj or radius Rl, and a m nor Eortion 36 having a minor 15 radius
R2. The mnor radius R2 is smaller than the major radius Rl. According to

a speci fi ¢ DIRPATIOED DESCRIPTEON'@GE APREFERR EDNEMBODIMENT r adi us R2 is
0.25 mm snaller than the major radius RL. The angul ar extent of the m nor

portion 36 is Atantay istdremn theheahguings. dxewhng droldfeopyisss ol Pery 34. In
per i phor al. Hebings PRSsyERaHRLse 35 O faleic Al RepBRgARE s8R
threaded bgpe | ' A8 ihRGRLN bnGitddaSnE&t 20 7 ng
screw 22, gz’t en glﬂ% r%?@%h"?ﬁ%&? gﬁ)V\‘/:eHre@v]t/gIlIfl 30 of t hedgqglecess 28. The
cent ers Bf réthiged b9 Mmedns| ofa mtaining corewh22. nafher cdiing tiohdd hapatieanend323 36

lie coincide with the axis C. The sidewall 26 conpri Srﬁ? t éﬁg si dewal |
sections, tmposiedhe Sonbard 16.ydth awaxis of zetation A passpngihray fionkaad i on 40

and a second rear.sidewall secti ated by a first recessed region
44 and a s'rr%aée&aﬁjﬁx&slaﬁgbﬁi%ﬁ&é{g&%gﬁgﬁgﬁ rear sidewall section 40 is
adj acent the si ¢ge ShoMabliet esdnhRRedt Bt SepaRat Al hradevwdll ¥ thasdcond

recessed region 48. The first rear sidewall section 40 has a region 50
adj acent t lensversebt directed $@ ther bageomalli24. oA depemsily ecizsular irenesH 8 wbriesHs

constitutes a first abutnment 10, February 20 03/ 03 PCT/ ] L02/ 00793
8 surfatd @2@8@%@0@%%%“’@]&@& ﬁfﬁer %?28612@.& P‘f?f'l""éﬁl]@ﬁf’oflﬂcgedsl@&%nd rear
si dewal | ' Heai.on. | ' GassS ragi on 44,
at | east a?’%%él{le?%néé} eﬂ\f%?e (Izlﬁﬁ‘%olﬁisﬁlg?ﬁ{r?{eyg? ﬁ%&%?’%&%‘?ﬁ%ﬁ? sur ageﬁgG for
abutting t eefiphdisl WAl SZ bf & recesd 28)preféralb1?&‘@tnpaismv\td airvobak poitimosiofior

portion 36 constitutes a third abutnment surface .
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




5 58 for abutting the cutting insert 20. As will be explained in greater
detail below, the first, second and third abutment suri@Eesuagy200fesi gned
to retain the cutting insert 20 in the insert pocket 18 in a well defined
and secure WwaesesAttention is drawn to Fig. 5. It wll pbemmobedsthat the
m nor portion 36, and therefore the third abutnment surface 58, is |ocated
adj acent the side sidewall 46 10 towards the front of the insert pocket
18. In terms of an analog clock, the mifor portion is |ocated approximtely
between 7 and 8 O clock. It will be appreciated that the precise |ocation
of the mi nog, -pAL t920f IPuitthedthd WaBIneORs&t 200 SSigllaARdtheticobud sk isttevall
forces. In practice, the |Igl ustrated | ocation of the mnor portion 36 is a
preferred | setbhdd hatlawegien 54iatljacent the Sust berebsod acgidn d¢. atleast a perion ¥ns

between the 15 preferred | ocatjon up tq ap xi pat el y. adj acent t second
recessed refhish wpastityics %iﬂct)ﬁl‘iﬁ%"itl%?é pur e% iaggfstmﬁrfhﬁ B 5@1‘35‘8?&!’4;%% 60, a
| ower surfage 62 and a _Si r ; : SuMeer and
| ower surf a§§5§° %bf%asgf : Pﬁgggﬁ%%eﬁggpgé?é%cﬁﬁ%ﬁ%? @?g\e@@g@} ace 64

i ntersect akg ForCathittinpOthe dutifebins@R0.] Aswill bhegslaiand i peatdgetafidrdéwns 68
separated from each other by corner cutting edges 70. 20 Each of .the three

cutting edgtherfust senend eodiiidantacyenviasestare designpditp fgfaiddle cypng fagert

cutting | ecabimye i hotk 133 Aaved el Saf SRR Soctibne o
corr espondi ng. t O oHal P 1Pie! 5nY: GHIES noAAQRiChE Hir Joort BT { ace

64 has a first side surtface section 76 adjacent the first cutting edge 72,
a second si gereforef feahiecibutnent SueligadBnis looaed adpecantie cide sidgwelddé 74 and

side surface corner section 80 adjacent corner cuttin ecl 7tg A

cyl i ndri18al topvasds thsi fpentad thainseg reckst 1hHdM E@&!ﬂSﬁ’éraP;ﬂ%’g}%‘ﬁﬁw & BUEF
tends d dl.y,f t he | f . t tp 06 WEf f th

o ot rusi on. Btows saRrafoniOiEl Btbe5 T, 48 L0 Bl PRITSEPRRARE, "¢

surface 62. g (GEMEME YochRERloTdht Hhiies poRese 388is AHajtiesprans idesignt amexi s B,
extends between the 10 February 2006 WO 03/033195 PCI/1L02/00793 9

distribution of forces. In practice, the illustrated location of the minor portion 36 is

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 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




upper surface 60 and the bottom surface 86. The protrusion 82 has a
protrusion radius R3. The protrusion radius R3 is smal léFekitman2d06e maj or
radius RI and approxinmately equal to the mnor radius R2. The three
cutting edggopsimzioans 68 are rotationally symetrically aetangeehs S with
respect to the insert axis B. The first cutting edge 72 is substantially

| arger than the second cutting edge 74. According to a preferred

enbodi ment of the present invention, the first cutti ng edge 72 subtends a
first angle u of 70 at the insert axis B and the second cutting edge 74
subtends a geesefaRAEaR ee BSttondiuifite 84.nThetprexisiorB82 Hae af progtsiamd
second cutting edges 72, 74 of a given cuffing edge 10 portion 68 nmake an
obt use i nt erilos R rTheaptyitas®nofadis 383 Hetsmadler shanhthet major ragizs Rhepd ng
insert 26 is i ndexaE{I e apﬁ{gas dhr ee iggexi ng positions. In order to secure
the cutti ng?RPHYEPRICHFqUA C REPUYSKet 18, the protrusion 82 is
Inserted into t r ' : : A9

i nsert abuts t@ebtg%gs(é\l/aﬂ%% g%éo#m%lﬂgs Fﬁ\gﬁ tré%%é:r%g? 5§’\;%vln ?imgﬁgfo%??%gﬁ of a

gi ven si ge with frespectciontee idderiseds BonTRO firg aattagy ¢dget Teisf subsiantialyeleged r egi on
44. The retaining screw 22 is then placed in the through %g[;e 88 of the
cutting i nstpr thingeaond cadfing;ejeeAdaghecarling tone Prefpwed gEO t fid

ti ghtened f .y retalni ng. 0o i ' ket
15 o« HECRRL Evgi B Ao Otebd Bade 28 pRRehd R it el JT AR WBOLCE! |
the first gads $8¢RNMHIARLIEIRAY BitinERAES 7P dubtdfisabidboidindlé p B 38nat thecond

side surface 20 sections 76, 78 located on either side of the given side
surface conmserBaxisei Ahe fwhamh s¢cond resttingr algenfd, 34 obndgisen euising fedge

sections 76, 78, at first .and second . suppor.t faces 521, 5@',

r espect ilQel Bortipr) 68 prakeAn, eptuss iR ﬂ%‘l’ff?"g%% 55@S]$l9ut tyqea eaﬁ@Pa’ﬁHr ey

peri pheral surfa -+ of. r.Qt:h US| -j support surface 58'.
The pocket ?ﬁmsg%?%rffq }%em{l%%g%fglghlé%@é%éa?@%ﬁ%ﬁ?ﬁ of fset with respect
to 25 the insernf oder o Becufdite cutdisihsert 2@in thedfend fdcked 18, thespratrasibaed so

that when the retaining screw 22 is tightened, abutnent formare exerted
by the abut8kistinsed inte shces 8 wt therlowkeswtacei6d pfithesertinginset abiy a

pre-tensioning of t cytting insert 20.in order_.to. obtain a well defined
Pocat s on oo syl B4pithe Sterockes Fh 3 pEHPE ofodtud gt Sefyfgomet
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 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




. the third abutnent surface 58 lies on a surface which is concentric with
‘the pocket 10 February 2006 WO 03/ 033195 PCT/ 1L02/ 00793 10 Betaweairg 2006t he
abutment force applied by it on the protrusion 82 of the cutting insert is
di rect ed t owansiesidse i nsert axis B and therefore cannot eomirozbobe to the
rotation of the cutting insert about the insert axis B. The |l ocation and
direction of each of the first and second abutnment surfaces 52, 56 are
designed so that the under working 5 cé@nditions net abutnent force applied
by these abutments surfaces to the side surface 64 of the insert does not
give rise t | 1100: ' axls: B In
ot her mord%ﬁs?ﬂ%gﬁh%gggéﬁ&ggﬁﬁ@%hb ?ﬁg%géggﬁgﬁt %?gggkg?ﬁt éﬂ F?E% and
second abudipgfdd ®watdRoRs it & PRAd AEefofe 0AROS ChAribRlRe shealptutiontdfe i nsert
axis B and cancel out. Hence, “the present invention guarantees uni que and
stabl e 10thecutiitigonsast ahowe theunsérhgxis M eThe Reaiion end diregiiontofgadkef theg. The

i | 10.i i | | i fahl f ) i f 111 b h
et " out Py a8 gEoRd ARHEmsoh LT 2o 0 e Barcd G T e Vekis
cutting 5ed&§1di€o$s %%%uh%ﬂ kst @t&dt bf&h@s%gﬁb&%eh% SRBYEX (ke Rk 2

relatively T'arge radius of curvature he cutting 1nsert 20 can cut at a

rel ativel ysiifagh 6egdhs peed dats Aotaivd Yisd fo hepton affthe ettiing imseetdtbounthef or ces
acting on the cutting insert in such a case are directed substa:t)_ti ally
axi al Iy, timeerbayisd. Intothes werds the dinehoteatio; afithe abyaent fapeeseidhe figftat i vel y

bond the. t GursetRe TtmER TR 36 oRppRT PRl oS RhR hE Biteldt® ne been
descri bed Oy S8idkAigl: JMERE. W pRAcRANANA RS 8k shddapder st ood

that various alterations and nodifications could be nmade w thout departing
fromt M@ shpcatidn afithscafiag dfsett26 in thednsdriopockst 1herei nafter claimed. 10

February 2006 11 . . X . . .
The cutting tool 19 is particularly suitable for performing face milling by the

first cutting edge 72 and ramp-down milling operations by the 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 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.




CLAIMS: 1. A cutting insert, conprising an upper surface, a |lower surface
and a side surface extending therebetween, the upper aHtFebrdey 2006f aces
intersecting at a cutting edge, a cylindrical protrusion having a
cylindrical peripheral surface extends downwardly fromthe | ower surface
to a bottomsurface of the protrusion, the cutting insert having an insert
axis (B) passing trough the upper and Bottom surfaces; the cutting edge
conprises at least three cutting edge portions that are separated from
each ot HekABMSorner cutting edges and each cutting edge portion conprises

2n 10 adracent doPHUDECRSIT,ROTRRISUNE 35 VPRE: SN Hdng IPRCEA A RIUPRI R 0
n 10 advacent o S _ .
noort  SAlARG Exenlih SERRRG G MRl e BT hierdead S XRINRD

first angkg (@)cyBhddalWpkdinisith iRseid 2XdyBintEral berifherdSusfatt | Bftehdser t
accordingto claims3, erein the second’cutting edge subtends a second
angl & ( (dwmwardly fsbmhthe lewensiefaceawiasbdtiym shrfadehef thetprotrgsionsthe tcustingor di ng
to claim4, wherein the first cutting edge forms therewith an obtuse

i nt er i oringent haviegan grsertiaxis (B passng tiougk the uppes aad bottomysyrfaeesge. 20 6. The

cutt R§ | nadhe cliagdeR GorPrErarhient (e DI SRR ON é%e&%p%ﬁﬁe‘da! e
2 SER ! P KA BB B RSO Bl L
a 1 ongi tiyd Rahvexichitidl cdgh ot dadilis! OtvcRRMRIIcE6Rd Tustny (Rl Biafian Navi ng
at | east one nounting Teg torned at a front end thereof, The at l[east one

nountg ngdj&gntwhegc@ﬁng@agé_t pocket with a cutting insert according to
claiml Tretained therein; the insert pocket conprises a base wall and
first a2d secondheaarttismg deseetl dccording 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




. sections transversely directed to the base wall, a generally circular
recess extends 10 February 2006 12 downwardly from the bbBebrugey 2006t he
recess has a | ower wall bounded by a peripheral wall extending uprightly
fromthe lower wall to the base wall, wherein the cutting insert is
retained in the insert pocket with firft, second and third abutnment
surfaces of the insert pocket abuttiné the cutting insert, where the first
abutnment  surface ii;s | ocated on the first rear sidewall section and it abuts

a first doyppadly Sony thedase selle theorecesschasi aloweanrwalk bowrdedray & periphesal nsert

th but ment sy, f i.s | ocat th d i dewal | ti

bna it St SRR oReRtliy B5R [ b REE 8 Brbs R lho i do. surface of the
ait ; _ ott = _ el

pori phor ol val | ‘iighife i Rt RRlainatfl AE fndch QAR Sfndthsl Bcond,

| ocat ed i thite ab¥th&H suefbesPSS thRTASM pSdiect as&tiﬁg thé ButBih@lihsksH, Whepé tHehe

cutting insert. 9. The cutting tool according To claim8, wherein the side

sur f & e firsoatprtinentswetae is lodatabos elid fiosten sidewall isecions hokd itsabutag dirsiect i on
adj acent the first cutting edge, a second side surface section adjacent

t he secsuppetisuriaee ggtedoniths side sirdacesef thacutting meertsthetseomdaaljutimentt t he

cos0ct aUHoeD by FRACHAOICAEPR TGN SSiHonBa! (LApoThEoRd RAPOTo0l
o o sopandpds TG fn, UV duk e, of s, Sa8 SHR0T, bEF oy, 0T Bl g o

cl ai m 1QyrpbeieidtatdiCoh ithe eﬁﬂl?%fekvoaﬁpéf ALrecésh ?‘Iggﬁé %Ifi}@ SCHRd sﬁ#@?ﬂ”

surface are | ocated on either s a conmon s ace co

section sudfdce Idvatelibi tigeladricat periphetal §ifaleadnthd brottlisibRioT the BAftinigon of
the common side surface corner section is located in the first recessed

regi on inseBt. The cutting tool according to claim 12, wherein the peripheral
wal | of the 25 recess, conprises a_ major portion having a major radius R1,
and a mnor por flihgncutting 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 cutting 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.



having a mnor radius R2. 14. The cutting tool according to claim13,
wherein the mnor radius R2 is smaller than the major HakborryR006 10
February 2006 13 15. The cutting tool according to claim 14, wherein the
angul ar extent of the mnor portion is smaller than the angul ar extent of
the major portion. 16. The cutting to according to claim15, wherein a

t hreaded bore extends downwardly fromthe Iower wall of the recess. 5 17.
The cuttjng tool according to claim16, wherein a through bore, having as

axi s t hdJ nsert Theiaitipy tolacepging ta alain ks avhespiarthe gpgulas extent pbtheut t i ng
i nsert and thﬁiboitom1 ur.face of tgg g{o r a,{s:on and a.retaining screwis
| ocat ed PHROf RETHGH 155Gk Hhalt the gehiee GHBPE A3AFE LTI t hr eaded bor e.

16. The cutting tool according to claim 15, wherein a threaded bore extends

downwardly from the lower wall of the recess.

5 17. The cutting tool according to claim 16, 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 pfotrusion and a retaining screw is located in the through

bore and threadingly engages the threaded bore.




