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DOUBLE- SI DED CUTTI NG | NSERT FI ELD OF THE | NVENTI ON The
present invention relates to a doubl e-sided indexabl e
cutting insert for use in netal cutting processes. 5
BACKGROUND OF THE I NVENTION There is disclosed in \HPO-DgG 1
97/ 17157 a face mlling cutter, enpl oying a

doubl e-si ded i ndexabl e cutting insert having a 11 07 2
pri snoi dal shape with two opposed generally - 2005
rectangul ar rake surfaces connected by side surfaces.

The «cutting insert has a basic "negative" geonetry

and therefore in order to provide 10 the necessary

cl earance between the cutting insert and the

wor kpi ece, when nounted in a face-mll, the cutting

However . nogat | ORRLIE-SIORIY S Eudis ol =9 ©

di sadvant ageous, e.g., they have been found to be

~deficient in cutting efficiency for applications

involving difficult to machine materials. 15 A
doubl e-si ded i ndexabl e cutting insert for a boring

"tool head is disclosed in US 5,333,972. The insert is

provi ded at each end with a protruding flat island.

Each I ong cutting edge is inclined at an angle of 3
relative to the protruding flat island, defining an
"insert axial rake angle". Rearward of each cutting

edge is a descending | and surface that nerges with an

| FIEEDOFTHR INVENTIONENDED SHEET WO 2005/ 075135

PCT/ 1 L2005/ 000042

' The present invention relates to a double-sided indexable cuiting

insert for use in metal cutting processes.

BACKGROUND OF THE INVENTION

There is disclosed in WO 97/17157 a face milling cutter employing a
double-sided indexable cutting insert having a prismoidal shape with two
opposed generally rectangular rake surfaces connected by si‘de surfaces. The
cutting insert has a basic "negative" geometry and therefore in order to provide
the necessary clearance between the cutting insert and the workpiece, when
mounted in a face-mill, the cutting insert is oriented with a negative axial rake
angle. However, negative axial rake angles may be disadvantageous, e.g., they
“have been found to be deficient in cutting efficiency for applications involving
difficult to machine materials.

A double-sided indexable cutting insert for a boring tool head is
disclosed in US 5,333,972. The insert is provided at each end with a protruding
flat island. Each long cutting edge is inclined at an angle of 3° relative to the
protruding flat island, defining an "insert axial rake angle". Rearward of each

cutting edge is a descending land surface that merges with an increasing incident

- AMENDED SHEET



-2 angle surface to forma chip breaker groove. Each

j [,ng incident angle surface extends fromits
ng@é@@g{%d descendi ng | and surface to an adj HEEHL2005/000042
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island, at either the top or the bottom of the
cutting insert. The cutting ingert is left or right
handed. It is manufactured to be right-handed and,
when flipped around, is 5 left-handed. It will be .

i ' he,.i ial .
F EREECEhEd b Wt § LI AP T, Bl 3B cident angie
| sfagseaxtdnds thin iR 985dcianl Pesdcdith PN %urof%!':n% t]oe{u? 84abent island,

in an increase in the "vertical" extent

i alceithesitheytamer thenbottoryl of the wuftmgam(se:f.? 'IFHegcutﬁn%finééSt is left or
X 2 h i

e et R B eaRie o babEbamdotands when Bpbedaromd, i

WOr964maE53 e s i b t1i ' t o,

Rl 1 Sy O Bt AR Betilldel 8 it BREH vl rake

raigde #nlméted EvepractibATehfdhsN SLRP ftrdast if %@ﬂf‘sﬁggﬁtim%ﬁe angle

the cutting insert and the worKpiece is provi
T resuitin gy inereese imthestrerécal vexieat b ter mcrexapgsinkident angle

kaht,- hand f il i ph | ed f
O ot P 0 GF 1S 513050 sbot sty Riaecawingvirss afjoct on chip
tcfb%%g}ﬁénﬂgn&%ﬂﬁ bﬁ general |l y rhonboi dal i n shape.

The [

In cutting edges 10 of each end surface are

par al | el Thereisadisclokddin WOIGI3834 § d%ﬁﬁibélﬁgrg ﬁn%@bieocutﬁng

a centrally located_protrudi ng abutnent ne
wiishnyhem seounted in et ficerexil! has apositiverdxigiogketangle, even

]here
%h he abut nen rrerrbeg of a pon-operative end . ]
SUTFatE G55SR CXRAraReh PeNten Jbe rattiing: tasert and $be rwarkpiece is

G s ol AR AR, LR, S
maili- apdetwal patgplepsl edpesffof a 18Ahahl Faddhanenh a side Vé?vg {see Fig.

non-operative relief surface nmerge at an acute-an
) it Guiting enert.is enenallyrhombofizh dreshape. Aicamatrbbgting edges 10

BR2ath S B perelef (e alibiFTzsy Toan8) ingasinother and 10 a
EAIDS, Roa PR IR0IREG Wotfe el e, T SurR hsctPis retained

in an insert pocket with the abutment member of a non-operative end surface and

an adjacent non-operative relief surface in abutment with respective support
surfaces of the insert pocket. The abutment member of the non-operative end
surface and the adjacent non-operative relief surface merge at an acute-angled
mounting corner. In order to change the axial rake angle of the operative cutting
edge, either the insert pocket has to be rotated, or a cutting insert having a
mounting corner with a different mounting angle has to be used. In either case, a
different milling cutter has to be used. Moreover, the axial rake and relief angles
are interdependent and any change in the axial relief angle results in a
corresponding change in the relief angle, which is not always desirable.

US 5,853,267 describes a single-sided “reversed-relief” indexable
cutting insert having side surfaces with, adjacent to the cutting edges, upper




25 different mlling cutter has to be used. Moreover,

Lal rake and relief angles are interdependent
wgggoszﬁyl?’éhange in the axial relief angle res®PCIL2§5/800042

correspondi ng change in the relief angle, which is not
al ways desirable. US 5,853, 26753 describes a
single-sided "reversed-relief' indexable cutting

i nsert haV|ng side surfaces with, adjacent to the

/1 L2005/ 000042
% ralggrrgesy ; ofar ﬁ{ckﬁ?dé&&ﬁél %‘Z? eaag aillhg uiedoigrior angle, that
bmsﬁleafevanse E Positivelifsdriy EREIng inkdif haﬁlgg ﬁigesuiﬁ\‘,@é which are

ositive inserts. Cuing insérts havin
ﬁa%go msear@seuatmn obtise dntenier i anghy brebkaewatasafpositive”

SRS iRt B g&%%%sg?@@ﬁ% Risdglt anglastto the insert
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"negative” or "neufral™ Tnser

afegatiegatdevis isrher eyl cart Bétddsi’g%)édct@rbé) ﬁoﬂlﬂ%lﬂ&\ﬁij aﬁ@ therefore
be doubl e-si ded and therefore provide tw ce as

|H¥8?§1}€1§b¢“é0@ ASt gy eildesable @udtiparddges ini d:dmpalmohl 'v&éth positive
art doubl e

Th I k.
R | TOEChR 8, G JRoe e Anable paptao assentmywhich also
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th pe described in US " 267, that is,
E%g ﬁ’&P&’é e FQ%%EISQW ef inserts, are
advant a e f
i n\s/ertsgeﬁﬁﬁl r%‘%@%@?%‘e?&’ ‘?ééﬁ‘gﬁg?‘h %Ptﬁgéaitlp,v%mg}e-mded
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: disclosed in US 267 is a one-si ded bev
15 awm genegallingeonger than ovegativeher positivgmsbs. eH(ﬁWever the cutting

G BiPRhefd HTS "R 58 " Bre siedt hevaled elint wputting. insert

- MUSSARC e BLWRER bore for receiving a clamping screw opens out to the
upper chip surface, This sets a limit on the minimum width (distance between

the major cutting edges) of the cutting insert. In addition, the cutting insert

20 disclosed in US ‘267 is “radially” oriented when seated in a milling cutter. In
such cutting inserts, the distance between the cutting edges and the base of the
cutting insert defines a minimal dimension of the cutting insert. During a cutting
operation, the cutting forces are directed generally along the minor dimension.

On the other hand, tangential cutting inserts, also known as on-edge, or lay down,

25 cutting inserts, are oriented in an insert holder in such a manner that during a
cutting operation on a workpiece the cutting forces are directed along a major
(thicker) dimension of the cutting insert. An advantage of such an arrangement
being that the cutting insert can withstand greater cutting forces than when

oriented in such a manner that the cutting forces are directed along a minor



the major cutting edges) of the cutting insert. In

addition, the cutting insert 20 disclosed in US 1267

is "radially" oriented whery seated in a mlling

cutter. In such cutting inserts, the distance between

the cutting edges and the base of the cutting insert
(thiﬁﬁér‘) 'Elﬁﬁerﬁsld'ﬁ 6\" tﬂ@lcuﬂﬂng‘?ﬁ@rp ﬁ'h@fphé&ﬂt ﬁ}%ﬁﬁdﬁgpljefé?‘%lg relates to

During a cut I'ng f re

dohlg- é@ﬁ@de\@éﬁ@@rrallﬂfﬁuwhgﬁ@eﬂhe m nor dimension. On the

ot hﬁfthcn@ﬂdit |% é&%gﬂfab@ C&;tglh%db{éséaé(? ’re\@rs?é% rjéﬁéfvms t, by

on- ed e, I nserts, are orien
gﬂnqmshﬁﬂmﬁ@enehefrﬂﬂlat@nt the cwm eiigeamh@ptrt brds ofia ne@tue insert,
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are a major I NeNsi
Co%ﬁftthﬁguﬁffﬂ@éﬁeﬂsm advant age of such an arrangement

bei pg érﬁ‘?BjeEm tﬁﬁgiésg ihPSHRioh, Eﬂﬂ’g%é Qﬁtlr‘ﬂﬁ%vg& ABLAE- sided

cutting forces en oriented Ih such a manner
cutiingdinserhandan impigvadoniieg cutter. di rect ed al ong a minor -4-

(thrpseshied! ge Hﬁél C{Intl-\t he Céﬂb}écf‘&ah tacaglgﬁnpé St the

|nvent|on pre era ates to dou
respajive sigimy-dn particelar, ttlnefg is prowided a dnubleom@e?d langenial reversed-

rehé’fo‘uﬁﬁn'g"iﬁQalrﬁwﬁl@h %bﬁr@fe’?atq F&s@e&bfj Je@ﬁ%%@%n%?%}ﬁa%% having

insert's by grindin ry re j acent
a theeuah brje dergeseidng b amr@ngigcr@w \@h!d@,gms ne pass ghroygh the chip

surf@bed Eint duHdlsiaed ifsbRab M%Hbéﬁtdgsb Q%p?ﬂfer f?l% ﬂ) Elﬂf’atce

I ncreases time and production
the janglsr efsthe| primpagy aﬁleébs} mswfedtwv& rﬁSQS@tntD 3 mﬁeimn planetoasthe
cuttMlg@¥ddie an inproved double- sided cutting insert and
an inproved mlling culler. This object is attained
with the subject-matter in accordance with the

Sumgmrp@pbp EINVERFTION? particular, there is provided a

doubl e-si ded tangential reversed- relief cutting
i nsertn RReQHanes mtbf@rfabil psprat sefetheo prasehtd éwventiaro thees s

prmﬁd!ébaé dSieSidel %%IH% Il]nsgrtt BF Q4OR aﬂﬂﬁlﬁllg dttef %Sﬁh?’élﬂﬁ a

cl anpi ng screw oes not pass through 't
surtva ddenticalj appesitg ebH éug”a@@danohe @etiphetal side sirface axtendlng

therBB&tveBRPAS Jefiphdl8) SRk RuiHEd 6fprising two opposing identical major
“side surfaces;

four spaced apart major cutting edges, each major cutting edge formed at the
intersection of each major side surface with each end surface; and

a primary relief surface adjacent each major cutting edge, wherein:

in each cross section of the cutting insert taken in a plane generally
perpendicular to the major side surfaces, a line tangent to each primary relief surface
extending from the major cutting edge adjacent each primary relief



the angle of the primary relief is neasured with
respect to a nedian plane of the cutting insert.
SUMVARY OF THE | NVENTION I n accordance with a first
aspect of the present inve®tion, there is provided a
doubl e-sided cutting insert, for use in a mlling
cutter, conprising: two identical opposing end
surigeeis, Ficinedhie & MedianpHirnesf e ¢ation insesicatean eove irgerior angle;
andherebetmeen t he perlpheral side surface conpri sing
t wo p03|ng identical major side surfaces; four

spaf2R AphrUaca e feuraomess dwgetiaganalbhoprgssd lewered mgrners
anceB@edibgsriag oBbodedaiskd BIRAS thd PuRfe LSRRI Mg T?lb'cg% to the

urface with each end surface; and a primary re _
mei’éPPﬁ'@ét hay) he sriteheRIAeiaj or cutting edge, wherein: in

eaqh exafpRe SRISddimentsfinleBen ekt %@&loh%?ﬁ{et QL&%Q Cﬁrptaﬁen ina
| ane ner al | pendi cul ar to the
plarg, gengr P%{Pﬁﬂ%%ﬂ@raﬁ?gtbﬂtm%r de ﬁuiiaqemth? qr@s. %rctlon of each

pnrﬁaryfrareesur@ebwaisﬁﬁgﬁtrmmthe mej or cutting edge
aJ cent each primary relief -5- surface is inclined

FEmPle epbadiments. imeach aressepatiag 6f theutting insast taken in

a p!laﬁé géhé}éllﬁﬁé}'b@ndlc@éﬁo%@ et GidedrREEs ascrbQUEection of each
cor ner i agonal | y opposed | owered corners and
p”"i%"ﬂ'?iﬂﬂf?&?l‘%ﬁ BYP63EHVEai sed corners, the | owered

COr eéxaniifé REnsdPRHts, téhch éhd Wc@%é’ﬂ' 8hRpfida] rE'&-,e surface

rai sed corners., In exanple enbodi nent’s, in each cross

adjagept $a6H 1BRICE Huling,e¥ge, @her F?i‘@rsﬂlrf?%(@ﬁeﬁ‘ﬂn%fmﬁll thagnajor cutting
edg@€ned géleralRanRaadireicl oftte ElfndRE&H tosérgﬁné%rfdasﬁﬁ%cé he

Cross secﬁlon of each prl mary relief surface is

st r 4 GRMAS prEbodimerizaiftachareisdrastion §f thersuligelinsarogsen in
a pIél@@bérﬁé?al@f pdrPéndidildrith the Hﬁﬁfr%m‘é@ﬁ%céé‘the%&s@é&non of %%ch

rak eﬁ%ggaé%%ﬁp%aﬁggg;gglhar to the major side surfaces t

In example embodiments, in each cross section of the cutting insert taken in
a plane generally perpendicular to the major side surfaces the cross section of each
rake surface is a concave curve.

Generally, the peripheral side surface may further comprise two opposing
identical minor side surfaces, with a minor cutting edge formed at the intersection of
each minor side surface with each end surface.

Further generally, the major side surfaces may be of a generally
parallelogrammatic shape.

If desired, the inner end surface of each end surface may be flat and the
inner end surfaces of each end surface may be parallel to each other.

In example embodiments, each end surface has four corners, two diagonally
opposed lowered corners and two diagonally opposed raised corers, the lowered
corners being closer to the median plane than the raised corners.




primary relief surface is a convex curve. In exanple
enbodi nents, each end surface may conprise a rake
surface adjacent each ngj cutting edge, the rake
surface extending fromthe "hajor cutting edges in a

generally i nward direction of the cuttlng |nsert to an
Lment s,

urface.
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S of . the .pres I nvention, ere is )
endasrug@?%.g%ndaa &ﬁ?rﬁ%ryl{aheé ﬁf"ff major cp@gg FS%‘T’I wherein:
in eech tiong sectoardf 1hac1dtuaghnuért wkeb (imla pta@élgegewlly pefhdicaarto
in.whi c e at, least o ttln I nsert
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planer SRy {Jt?lﬁg mseér)t at an acute interior angle; and each end surface has four
corners, two diagonally opposed lowered corners and two diagonally opposed raised
corners, the lowered corners being closer to the median plane than the raised

corners.




base; the base being provided wwth a threaded bore for

receiving a clanmping screw for securing the cutting

insert in the insert pockeé the side wall being

provided with an axial 4fion surface that abuts a
Bringeacriptrm-rofsﬁhde)rawirfgsce of the at |east one cutting

i nsert; he re r_wall n rovid
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inventtonj ng insert conprises: two identical opposing end
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: a'°@¢8?”%?’ea?§?'ép‘ga§d each end surface has four
corfrigréis a arossisantjom aililgr ofigs &4 tb GO dvith @unet priatzdly relief
surfals .di agonal | y opposed rai sed corners, the | owered
corhers bei ng cl oser to the nedi an plane than the
rai sed corners. -6a- Brief Description of the
Drawi ngs For a better understanding, the invention
will now be described, by way of exanple only, with
reference to the acconpanying drawi ngs in which: Fig.
1 is a perspective view of a cutting insert in
accordance with the present invention; Fig. 2 is a
first side view of the cutting insert in Fig. 1;



Fig. 3 is an end view of the cutting insert shown in

qi@ 1l; Fig. 4 is a second side view of the cutting

W 8?"?755150\/\[1 in Fig. 1; Fig. 5Ais a partial BIUHR005/000042

section of the cutting insert shown in Fig. 1 taken

along the line VA-VAin Fig. 3; Fig. 5Bis a parti al

cross section of the cutting ihsert shown in Fig. 1

taken along the line VB-VB in Flg 3; Fig. 5Cis a

parti gl 0ss section of ,th cut ng |nser shown_in

o fig 53 apsnieang siny oyPCutrvgh irved rake
égg.oss section simlar to F| gs. 5A to 5C but with

curve primary relief surfaces; WO 2005/075135

PCT/ | ERO @A) @08ide view &ff 8 millth§ cuttef Qﬁsac%SfHahéE‘ with the present

sjmlar to Figs. 5Ato 5C but with curved rake
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10 Attention is first drawn to Figs. 1 to 7, showing a

cutting insert 10 in accordance wth the present
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éa:goﬁagsv@g?ﬂi ﬂ% rescht Geveattivn! thefe? CTRO Gultitly RRARA 0 13 iA8exable,
and is preferably manufactured by form-pressing or by injection molding and
sintering carbide powders. The cutting insert 10 comprises two identical
opposing end surfaces 12 of a generally rectangular shape in an end view of the
cutting insert 10. Each end surface 12 has 180° rotational symmetry about a first |
axis Al passing through the two end surfaces 12.

A peripheral side surface 14 extends between the two opposing end
surfaces 12 and comprises two opposed identical minor side surfaces. 16, two
opposed identical major side surfaces 18 of a generally parallelogrammatic
shape, and comer side surfaces 20 located between adjacent minor and major
side surfaces 16, 18. The two identical opposing major side surfaces 18 each
‘have 180° rotational symmetry about a second axis A2 which is perpendicular to
the first axis Al and passes through the opposing major side surfaces 18.
Similarly, the two identical opposing minor side surfaces 16 each have 180°
rotational symmetry about a third axis A3 passing through the opposing minor
side surfaces 16. The third axis A3 is perpendicular to the first axis Al and o
the second axis A2. A minor plane P1 of the cuiting insert 10 is defined by the
first axis Al and the second axis A2, and a median plane M of the cutting insert
10 is defined by the second axis A2 and the third axis A3. The cutting insert 10
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15 cutting insert 10. Each end surface 12 has 180

“;ot ational symmetry about a first axis Al passing

ﬂ%“gﬁ?fﬁl-’?he two end surfaces 12. A peri pher al PGEI/H2005/006042
surface 14 extends between the two opposing end
surfaces 12 and conprises two gpposed identical m nor

side surfaces 16, two opposeoé)‘lpdenti cal major side
surfaces 18 of a generally parallel ogranmatic 20
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- neamoers (A8amel Ro diagdaally Wippbsd 10wed cothdrs 30T TREFhIRNA corners
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pEeach endesuvfase k2nke énen ieng sprfaes plang(P.i Thdahedia plane M is

TR 0 Sdlsd o813 bervie Tt pusmapiones B ovTepwered
Soritn R G0t AR BACHD i FRER"R. Each

lworwersidessubfdch A0 exnemiy titwem 4 BivoAGaRed @Bther®8 6f AR of the two
The through bore 22 is for receiving a clanping screw
2RPPHNG surgaces d2uanst a igivenulowraned icamert3016f the ather of one of

1L cut.ter 26 Wi be descri bed belowwith 5
' r'ﬁé‘%{g&tgﬂggosil%ggpégl}ggcegr#.g_ Each end surface 12 has

four cor : i I d.raised corners

26 and t aoP SRR SBUDR ol RRRE 3G 00 SR surtace
12i aebiheoperipleral28de sutfacd 18N F WA d Surbiodl 17, 3Re §bipheral
surface plane P. The nedian plane Mis parallel to,

lsﬂae PP somyirisas ywo anajor nuttingedgrsl 34, fdrard tpf thesintdrsection of the
:rr?a\j\grr Si%e surfaces 18 with the end surface 12; two minor cutting edges 36,
formed by the intersection of the minor side surfaces 16 with the end surface 12;

and four corner edges 38, two raised corner edges 40 and two lowered corner

~edges 42, formed by the intersection of the corner side surfaces 20 with the end

surface 12. The raised corner edges 40 are corner cutting edges. If desired, the

lowered corner edges 42 may also be corner cutting edges. In the embodiment
shown in the figures, each major cutting edge 34 extends between a given raised
corner edge 40 and given lowered comner edge 42. Similarly, each minor cutting
edge 36 extends between a given raised corner edge 40 and given lowered comer
edge 42. If desired, the minor cutting edges 36 are straight.

A major dimension D1 of the cutting insert 10 is defined between the
end surface planes P, and a minor dimension D2 of the cutting insert 10 is-

defined between the major side surfaces 18 of the cutting insert 10 (see Fig. 2).
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10 conmers 30 are closer to the nedi an plane Mthan the
rai sed coners 28. Each corner side surface 20 extends
W05 3 given raised corner 28 of one of tHeECTMBR005/000642

opposi ng end surfaces 12 and a given | owered coner 30
of the other of one of the twe. opposi ng end surfaces
12. A peripheral edge 32 is fofmed at the intersection

of each end surface 15 12 and the peripheral side

d f 12, th ri pheral
R ALl s oo e R
b
W0 MUBECRE M fhaftr diRfensB B i by BfBRer Ban the minor
fdmmttuhyDche i ntersection of the m nor side surfaces

16 with the end surface 12; and four coner edges 38,
two raiscdekosmiaosy giélsamd‘oan@ﬂ imeadtoewsd fatecatiasen? the ma_]or and

5 HPR S ) 4,5 08 5550 Sy bl Wi

_ " t
e J
PSSO ARGy RO fom o
eckg}ner cutting iedgesnbo qu2eit an dtvesd difectibg JfitHY 'bﬁﬁmgeﬁﬁ&t 10 to an
ngj or (tlttl ng edge 34 extends between a given raised
en

c’@Pﬁ’é oA nlf dasired, thevienerendonmtace atbgaf &h end surface 12

B m%%hdyfha ik %@%M&% "o i, 1A leko cach

i S 36
S PR W S e
 i4tshave the fmsn déhldmdrtb@pmﬂﬁl UB amnﬁb%%étal cutting
P, and a nor di mensi on D2 he cut |ng i nsert

j Gperghian;, fhipsisat feoan at\ﬁ@rkpaqc@rﬂw deons thef part of 15 omtungeedge that
B b5l AR ey o o
ﬁgg%??ﬂlﬁbe{ﬁéf} Feﬂex‘af cﬁfé nlgér tg)?h mshgg gag ri%xs?!pﬁaf Winner end
suefiee 46! VTlgrefure) thehake Tshﬁaéﬂ 19 and theemedrdhd @irface 46 form a
chip surface 48 of the cutting insert 10. The fact that the through bore 22 exiends
between the major side surfaces 18 and not between the insert end faces, as in
many types of double-sided inserts is advantageous in that the chip surface is
completely independent of the through bore 22. Therefore, the minor dimension
D2 of the cutting insert 10 may be designed to be much smaller than it can in
non-tangential cutting inserts in which the through bore 22 extends between and
opens out to the chip surfaces, thereby limiting the extent to which the minor
dimension D2 can be reduced. Therefore, advantageously, the cutting insert 10
of the present invention can be used in smaller diameter milling cutters than can
non-tangential cutting inserts.

Each major side surface 18 comprises a primary relief surface 50
adjacent each major cutting edge 34 extending from the major cutting edge 34
towards the median plane M. In each cross section of the cutting insert 10 taken

in a plane generally perpendicular to the major side surfaces 18 (or, equivalently,



Rake surfaces 44 are forned in each end face adjacent
the ma and 5 mnor cutting edges 34, 36 and the

| or
W@o’r?ﬁ?"r)élﬁsti ng edges 40 (42). The rake surf acReX/M4005/000042
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extend fromthe major and mnor cutting edges 34, 36
and fromthe coner cutting edges 40 (42) in an inward
direction of the cutting insert 10 to an inner end
surface 46. If desired, the inner end surface 46 of

each end surﬁalce é‘% s flat and the inner_ end

S P18 Bale! el einpraniime,Bl of fhe cutipg inspd 10 line L (LA,
Pref ek j Vi f.the, . .

IR0 Pirehe o158 R ol o0 418 i iving oo 345

f ifolinedl t6 thk AledidneslaRdMldrehe ﬁﬁﬂﬂg(iﬁ?ﬁ* Y09t aﬁ)acu@;i?%éggor angle

a netal cutting operation, chips ou roma wor
f P, odna@e Poe inteion egle ot may deedgstahhat malysvary continuously

contact wth the workpiece, along the rake surface 44

t %&8&&3 R80T FiHEpE edge 34y The vanatiomef the igteriarangle o can be in

c Il t ..l ea r{ .of. the inner en .

SR B0 B Bt a8 ] e i

| cutting edgde 34rihateh40whsd & toCHiffeS iQfind b i
. gnsert 10. The9f act that th%h{aﬁfaghg lgglrl%%glflw relief

cutting |1
esurf.am%& bEkaerass shetions] afi ths iptienary relefsurfRea 50 may be straight,
bet ween t he. i nsert d faces, as in nany types of Lo
Oy S S dPICHaF e Ay ernvexly ewaedenshewngdn Fig. 6.
o Spds ' nt_of the.throygh bore.
JBEe Bt et ARAE Tk LIVEERS IRy B Bt deratiown i Figs. sA
aotsC, g thoseey bbQobavely clRfidaRefola RFigueh smal | er

than it can in non-tangential cutting inserts in
whi ch t hdntgs g th §Cethe2cress seution et the enttinpdinsefieifSiaken in a
to the,chi su(gﬁf es, thereby limting the extent

?Fﬂg%igé?ﬂe’{aﬂéf tpgRdicylareios th, mmor éﬁd%é_ eercds. intel;sects each,
FREERel A SO B0 ig T FSHTE ra o, 1,

H.C) itigpenttid ahs Pridbre lief28urbRRs Lange Rhd ﬁ‘ﬁag'éi"?tfttﬁgg edges 34

inserts. Each major side surface 18 conpris

- poineide withl thefstraightt dines Hormedipgdhe intedebtiotobd thes plahb B@nerally

edge 34 extending.frqomthe major cutting edge 34
PSW?“S‘FF Oﬁgﬁpﬁﬂpﬁcﬁlgﬁ surfpcesn1® gud the prwagelies sudbces 50. If

. &ﬁ@pﬁﬂfaﬂl Aid"S el ed R0t B %rt])nvexly curved as shown in Fig. 6, then the

- interior angle o is measure between a line tangent to the primary relief surface 50

at the major cuiting edge 34.

Attention is now drawn to Fig. 8, showing a milling cutter 26 with an
axis of rotation R, having a cutter body 54 provided with a plurality of insert
pockets 56. In each insert pocket 56 a cutting insert 10 in accordance with the
present invention is clamped by means of a clamping screw 24. The insert
pocket 56 comprises adjacent side and rear walls 58, 60 generally transverse to a
base 62. The side wall 58 is provided with an axial location surface 64 and the rear
wall 60 is provided with two protruding tangential location surfaces 66 located on
either side of a central recessed region 68 of the rear wall 60. The base 62 of the

insert pocket 56 is provided with a threaded bore 70 for receiving the clamping



in a plane generally perpendicular to the major side

surfaces 18 (or, equivalently, WO 2005/075135
WSEAPIH Y5/ 000042 -10 in a plane paral |l el tcpcime2005/000042

m nor plane P1 of the cutting insert 10) a line L (LA

LB, LC) tangent to the prinarylrelief surface 50 at

the major cutting edge 34 is '%ﬁblined to the nedi an

plane M of the cutting insert 10 at an acute interior

anq| .(aA, aB, aC). _The interior_angle a may be

C S5 it Bier 10, seR etk i sprist Qi mert et 56. When
C e ¢ ) r:af | f t Laterd or angl e, a

cod piinE AR 55 CaBu¥thThe MheindchBr5¢ SpivPh AL HdS surface
et8npilk abtit denbusy 6201 indert"Bocket SBYihd Woeﬂﬂﬁeﬁ)hdhl location
in uchq%eway so as to define a helically twstifg

p??&%ﬁeﬁ' abudfa givignfiaver @6l sttfecec46 andthe taikinh do&ftidnNGurface 64

| Jelief face be str.ai ght h
s PivilR it ninorgite 8o d$ i sutdaineat Hcur ved as.
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shown in F : e16' | of 1he rake. ..

sur } ac g l?/hidfg r?gy e ﬂ]ssig {r}allg’h?? glg §§1ﬁ%b\§:é‘ ﬁﬂa’f:it%‘% _prgsgn?%vmuon 18

Siefemblymyderafcirbideqronalent ¥nd pressst 85; -thBldel i

7. 1n Fagﬁ 5A to SC the cr osspsecti onmi‘%witeﬁeﬂlgbdt:eltdgﬁbo its final
&

{%@Ptan _ ﬁéﬁfﬁrﬁi}f dhe p‘.n?fge _si@e rsurfabfgllﬁ) of ﬂ&rwh ittitig dser P10 may
r. side surfaces i Nt ersects .eac ri mar
rﬁel?e%@“%?f‘ﬁ%f@a%eoﬁ}en%&wa?ﬁ@@ R9sHoning @i‘éhmp éntting?/insert 10 in
t ihhd . [l h [ .
19 i ol 5. B kewizg, b AT b G B Y o grownd, in

aotlectolinoredsh thbacsimey @ifitths ipdsRiohfigBe ﬂ?é’c%t'ﬁﬁg insert 10 in the
i.ntersection of the plane generally ™ perpendictlar to
tRETHRPeet sYtie Haweenrethe) prismady trbkiefhsurfavey Slehiechiot necessarily
%6@’2‘;% 50. If the primary relief surfaces 50 are

n Iy curved as shown in Fig. 6, then the interior

o iy STRGERLEE pRECHER ol B hEORARl B0 fprnn dogre

efpartivtlarity] #8hoold besuriiRyt66@ Mt taribi iSAOMM ificati
?Oidillt Bg cutter 26 with an axis g?nrggggittiégﬁéﬁ?%@a%o%ﬁcanms

ermaglsgyidwup departieg fibmhtte phivit ari doppefof Mehvention as
hereinafter claimed.




pockets 56. In each insert pocket 56 a cutting insert

10 in accordance with the present invention is

cl anped by neans of a cl anping screw 24. The insert 25
pocket 56 conprises adjacent side and rear walls 58,

60 generally transverse to a se 62. The side wall

58 is provided with an axial l|ocation surface 64 and

the rear wall .60 is provided with two protruding
CLhAlMSential | ocation surfaces 66 | ocated on either

side of a central recessed region 68 of the rear wall

60. The base 62 of the insert pocket 56 is provided

with a threaded bore 70 for receiving the clanmpi ng WO
120_0@/ g75_135 PCT/ 1 L2005/ 000042 -11 screw 24 in order

t ' SBLlirsided patinginterntyr isases itk dfled G, NSert pocket

. . A ; L o1 .

56. tdfi@hic ;lg,? (%ut ting insert 10 is $ec F8ESin the

insert pocket® 568 g g‘fr@é‘?ﬁ e porrighenibsiseirRcextdindithdrebenye
hestiPhered sidosieh G2 ompritifierio Rdnghagket 26, Lhe two o
tanjgggg%%c%halaocati on . surfates 86 ABTR MAoGFideriagnser

end suffacd Fe ANEUIiRG cdger.srch me@tchding SabeaER4 Sne Ritersect:
casbawior sidgiuviace WiHNGEL §lgdG ey face 16 of the cutting - ooonof
i'nsa%g_i 10...The cutting I nsert™®10, in accordance with

t hé PFaRdrfer srfenadjasnatiesch et iabbypeRfle;0f car bi de
povlefch eaﬁgisae{i&ﬁgﬁ?e Qf (i,nnlpect i o_n-.‘rml':'q’ed into its final
sha%g_aand then si ntered™s TE Whgnor agilehe ssuerilacespehdicS o the

T S Strfaceng @ linstendentd ethyrinkd®, GEPUNE L0 i ncrease t he
ed @A Yach prik1S, 2 gi ti oni)_brr{g gfﬂfeﬁgln gaﬂ'? Pt e feomy the major cutting
in 10 the i‘nsert %‘ S tginclined o mmi-aﬁm@agfwcugfng%eﬂ at an
e

30U irfegerengiepangtay be ground, in order to increase t
a Of. the positioning of the cutting insert 10
o ﬁ&ﬁﬁg@/ is'nrgaé;? Il}‘a“b OB, o wiingentally tdp@odel | IHRENY rcg%ni ef d
.diagqummgggﬂgaiﬁi%ﬁ&ts fHeRSRsarl | %qs giréound Al't hough T R 2nd two
rainggo%Snt i nvention has been-Joessbiag clogr o e riteglian plane than the
eqr & 15 of particularity, it should be understood
that various alterations and nodifications could be
' 2 nﬁ,g_e Wit hout departing fromthe spirit or scope of the
“oin %ﬁf‘i*'@ﬁ#nmt'aceording to claim 1

taken in a plane generally perpendicular 1o
primary relief surface is a straight line,

» wherein in €ach cross section of the cutting insert

the major side surfaces the cross section of each




hereinafter clained. 12 - CLAIMS: 1. A doubl e-si ded

cutting insert, for use in a mlling cutter, .
conprising: two identical opposing end surfaces and a

peri pheral side surface extending therebetween, the
peri pheral side surface cemugi sing two opposing
four spaced apart major

i dentical major side surfaces;

cutting edges, each mmjor cutting edge fornmed at the
or, side surface with each end

B.nt ems eeiih | i _
%Ernf ace; Iaﬁgsgaﬁ?tlﬁ% §/°n(?!élfnl }ef"hgrﬁ‘r“f‘%@h &pBeeeinn afwrutting insert
ot dcRienc grgeralgrerpontiientar 0 the) maRE BidE %lﬁ?a%%slstﬁg'&ogy sdfion of each

priv@ccidlidisnGch NSELL L aken in a plane gener
per ggnolli cul g%gt%%o?vﬁ‘éwrﬁﬁj or side surfaces; a line
tangent. to each primary relief surface extending from

4 hergaj.Qr cut tin 2dge adj acent each primary relief
surf'acjé:&?"é" et Hhotieg l#58i larihgtesm theoferipheeal csidd bitGice further
CPmpBRaes tvat opmbsingtidettiRali ith &1 iy ..and. each. end

syl ace fha‘ﬁ?‘ four. corners, Et\/\%a%ig%g&gﬁﬁl TG gesgse formed at the
red COTTEPY sidg quriage with pasly embsiutfyeeopposed r ai sed

OWET €
corners, the. |owered corners being closer to the
Smsdll_an_[gl ape than the raised comm 2. The cutting
 ns e CUHBE U avgordiog 61 elaim 1, whedkiarcad RajoPsi@ARRGE ARSof a generally

patlelob@ntfic il CUtting insert taken in a plane
' Eeendi cular to the major side surfaces the

general ly per
primary relief surface is a

cross section of each
3. The cutting insert according to

e.stplght liine. - 13 ]
d‘C| ai majft?"g{msre%rﬁeaf‘iﬁ” M taglain  Whaesein eash iearhsupfhicet dopeitdstal i@ surface
acieprsbeach ntajde emuting ediePiha Pfke 36RRE b by Rk pendi cul ar t o _
gedlfl .%La%; si de surfaces t he cr glétg'ydé'%ceﬁ)nb&ed?af%ra‘&‘ﬁmg edges in a
pri Pyt Gifselen of thereytiag inserstogp inexendisigge. 4. The
cutting insert according to claiml1, wherein the
2 P | pher al.si de _sgrf_ace‘further conprises two
" oppESTHGS insemh eecerdingrth mhaim §) Wieerain if 6L SrossNebildnds He"Bhting insert

; [ : . h
akéitintalplie %%?al-lgr 95(55%«;%}& EO tﬁe major side surfaces the cross section of each rake

surface is a straight line,

8;-. 'H ikt 3 ot ¥ - .

_ '.l"he cutting insert according to claim 6, wherein in each cross section of the cutting insert
take 3 snerallv bernends L
taken in 4 plane generally p ctpendicular to the major side surfaces the cross section of each rake

suiface is 4 concave curve,

9. The cutting insert according to claim 6, wherein the inner-end surface of each end surface is

flat and the inner end surfaces of each end surface are'parallel to each other.

T The cutting insert according to olaim 1, wherein each end surface coniprises two raised
-cgrner edge ey, Fei 7 :

N ' f#ig_cs and two. lowered comer edges, formed by the intersection of comer side surfaces
with each end surface, the raised corner edges being corner cutting edges.




i ntersection of each m nor side surface with each end
surface. 5. The cutting insert according to claiml,
wherein the major side surfaces are of a generally
par al | el obgrammatic shape.. 6. The cutting insert
according to claiml,. mhe[e'g each end surface

conprises a rake surface ad} cent each mmjor cutting
Sgge%h;he rake surface extending fromthe major

ét t Thy cedlgeiasartacdordig€ i r.d di rection of the
Gitlihd Dg.d nsert to an Tﬁﬁgghgﬁé‘gﬁ?‘%g@ﬁOV@@%ﬁ@ﬂ@uﬂgﬁmgecmna
I NSée %°aCCording to claim®6, wherein in each cross

section of the cutting insert taken in a. plane

gen %II%?perpendiqular to the major side surfaces the

dct:_r_os SEETs Wirrioiccasdinhtorcddve 11 Swlidkés €ach Safdr é&t{i@e‘agé extends between
4 inen raﬁed-c-th%r&%ELAMeh?ose”d according to clarm®,

wherein in each cross. secticdh™sFedene cutting i nsert

taken in a plane generally perpendicular to the ngjor

= TR0 YNJVI ¥ he cross section of each rake surface
is a conclg%z'%g{tjrz\(}c rOR orfilging s Mhgeinnsert mime eullihg @dg extends

’%P%W%ﬁskﬂwhbahmnwta@ehmngﬁmg@@ﬁaﬁﬁﬁgﬁggeof each end
surface is flat and the inner end surfdces of each
Ienczl surface ate parallel to. each other. 11. The

But Theryttinp 86ért acosr8ak B o tiQ &4 ai.m. 1, .wherein each end
surface conprises t%/o ra?]s]gd‘ﬂ'eéedwgW’E’dﬁ%“&‘ﬁ’ﬁe&wﬁafght
| oner ed corner edges, forted by the intersection of

16 OrThR leuiSih F st : L.th each end surface, the
cuig S%%S"éﬁg B&i4g qc‘é:’%‘é?m & threugh fore gyfensds bataieen] 2nd opens

raised corner e

Ouf e themajqrisige pmesst according to claim 11. wherein the
| owered comer edges are corner cutting edges. 13. The

_cutting insert according to claim 11, wherein each

aponilingevitngommetge: ext ends between a given rai sed
coLngly &d .yaﬂd gjven_lomered corner edge. 14. The
cuttingl : Fdlng to claim1l, wherein each

i _ peikia t WAETaRd N rdaP Svalis generally
ttarmfdﬁé?:r to & Yhsk tRPERY geﬁr‘?’g &'E:veudesat-\;% ::9 E‘l%éaded bore for receiving a clamping screw
_ fﬁlr -s;.ecuring the cutting insert in the insert pocket, the side wall being p‘r‘ovide:i with an axial
;0?&1:!01’1 sutface that abuts a, given minor side surface of the at least one cutting insert; the rear wall
being provided with two protruding tangential location surfaces, located on either side of a ceniral
recessed regien of the rear wall, that abut a given inner end surface of the.at least one cutting insert,
wherein the af least one cutting insert comprises: '
| tj?vo identical opposing end surfaces and a petiphieral side surface extending therebetween
the peripheral side surface comprising two opposing identical major side 'surfaoeg; | |
fbur’3pa§ed apart major cutting edges, each major cutting edge formed at the intersection of
each major side surface with each end surface; and
a prima:y telief surface adjacent each major-r-;_utﬁng edge; wherein:
» m each cross section of the cutting insert taken in a plane generally perpendicular to the
major side surfaces, a line tangent to each primary relief surface extend ing from the major cutting



16. The cutting insert according to claim1l, wherein a
t hrough bore extends between, and opens out to, the
maj or side surfaces, 17. A mlling cutter conprising:
at least one cutting insert; and a cutter body having
at | east one insert pocket in which the at |east one
cutting insert is retaineda the at | east one insert
pgéget conprising adjacent side and rear walls

g rajatoyit cabk ANSHERE8 .base:; the base bein
Proyided with a t rgg Ee"gacgésr‘g: PS‘? torae‘E%%“’_\FiWe afk_%? ettiigigsert at an
screM/eWHng%éﬁ?lng the cutting insert in the insert
pocketch &ddesushde ei ng provided with an axia

I ‘?[é: gt%% égi?g:p gqus [é}‘a ac eh%ér g%"lff"ss 30 ghagettllpionprsed faperaiurdimeeand two
o) at Bisedgveresutht oMgrdd RSMEL be; r.wal |.
heksdgomeaVi ded with two protrudingb?ggggﬁfggﬁygg%%ﬁﬂ%ﬁ”w"ﬂm
surfaces, located on either side of a centra

recessed region of the rear wall, that abut a given

i nner end surface of the at |east one cutting insert,
wherein the at | east one cutting insert conprises; two
i denti cal opposing end surfaces and a peri pheral side
surface extendi ng therebetween, the peripheral side
surface conprising two opposing identical major side
surfaces; four spaced apart major cutting edges, each
maj or cutting edge forned at the intersection of each
maj or side surface with each end surface; and a
primary relief surface adjacent each mgjor cutting
edge; vvherein_ in each cross section of the cutting
insert taken in a plane generally perpendicular to the
maj or side surfaces, a line tangent to each primy
relief surface extending fromthe major cutting l4a
edge adj acent each primary relief surface is inclined
to a nmedian plane of the cutting insert at an acute
interior angle; and each end surface has four comners,
two di agonal ly opposed towered corners and two

di agonal | y opposed rai sed coners, the |owered corners
bei ng closer to the nedian plane than the raised
corners.




