DOUBLE- SI DED CUTTI NG | NSERT AND M LLI NG CUTTER FI ELD
OF THE I NVENTI ON The present invention relates to a

waloaslogsiss ded i ndexabl e cutting insert and a nPCT/iegos5/000042
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cutter for use in netal cutting processes. BACKGROUND
OF THE | NVENTI ON There is disclosed in WD 97/17157 a
face mlling cutter enploying'h'double-sided i ndexabl e
cutting insert having a prisnoidal shape with two
opposed general |y rectangul ar rake surfaces connected
by side surfaces. The cutting insert has a basic
"negative" geonetry and therefore in order to provide
t he necessary cl earance between the cutting insert and
t he wor kpi ece, when nmounted in a face-mll, the
cutting insert is oriented with a negative axial rake
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deficient in cutting efficiency for applications
involving difficult to machine materials. A

doubl e-si ded i ndexable 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 | 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
i ncreasing incidentangle surface to forma chip

br eaker groove. Each i ncreasing incident angle surface

AR OF (I INVESSHON ed descendi ng |l and surface to

an adj acent island,. at either. the top, ofr.th ot t.om.qf .
the cutt i FRept infhafinl dElais" fo,cotpLe-FRp B ite cuting
i : ' [ - handed
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appreci ated that the magnitude of the insert axial

rake angle is limted for practical reasons. Any
iB\ACdﬁG%QHNEQFﬂ&EEtIW TIOXe angle will result in

o 0 e B WIS A PSP Bl DS 85 yin o
t&ﬁfblé@?ﬁeﬁa}’rﬁiﬁgbﬂ:d\éﬁ&ﬁf‘g shi&f tha%g:m Brismoidal shape with two
opposed generally rectangular rake surfaces connected by side 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



devel opment and evacuation. There is disclosed in WD
96/ 35536 a doubl e-si ded i ndexable cutting insert which

wobk@s/onaehted in a face-m ||l has a positive axP@el/1r2a6000042
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angl e, even when the necessary cl earance between the

cutting insert and the workpi ege I's provided. This

cutting insert presents two pefipheral edges for a
right-hand face mll and two peripheral edges for a
left-hand face mll. In a side view (see Fig. 9) the

canglé syrfaes ¢o tform g ohip dreaker rgrebwe.dafadhn intdiegsang Theident angle
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tientapmdseN Y REARSIfa8luréd PO Be PipdkE-Abhded 8Rd Wwhed Agshestound, is

an adj acent non-operative relief surface in abutment

vieftkhandepecliti widl bampprecistedf thet sheonagnetuide st thepms&mtaxial rake
The_abut nent nenber. of the non-operative end surface

amgle welimited denprastigabisasans. vAnydnprepse ify thecasert egial seke angle
an. Iacut E-.an‘ | ed m)untiﬁeq,,cor.n - Itn order .to change - dent 1
¢ WL ISP I A0 BCLaSE di 8RS ¢ Rertishk Pt e PP figadgg dricident angle
&l hgE (88 FidSeIdr 1¥9cK 883 @qu .ttl‘i’atb&ayq{a@'te\?mﬂit ﬁe{ée@e effect on chip

cutting 1nsert having’a nbunting cofner
ddveRspamdnt mpdrivaegativigl € has to be used. In either

case, a different ml| i.ngwcutter has to be used. .

Mor eover , Thetie imdisglosed ke Wit 96815586 adghble-sided indexable cutting

i.nterd ndent and . ch e i.p.the axi.al relief

ARSATE WG Ve FoUntie} inka jarirHil RaomBasipive @l ke apele, oven
i ' [ i . . :
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Gtblided. I TIES chtthdVinkert Préeent i@ pefiphérah ed@él R eNtightOhand face

the cutting edges, uppérprimary relltefs that are

imdl ané dwbperipheral odges haisa left-hand daeet millntlard side view (see Fig.

angle, that, is, .the reverse of positive inserts. .

Alitthe syttmgsiapers ingenarally rhrmbpideheshans; (Fhemati cutting edges 10

inclined to the insert..base at an.obtuse pLoterior

Horachind Rt 48 MR RS s ligh 7 B8, £ 15 6oPh athgrand to 2
havidaty3b&ged ?Sfét?&ﬁaﬁ%hﬁﬁeﬁtr Befibel 1N TRE gﬁﬁfnlgt Bs&$s retained
i nsert” base are kno as "negative" or "neutral™

Iingarihsert popkdtiwitipdhe asivarhagendberrsdgahorn-epersiortendistirface and
that they can be designed to be doubl e-sided and )

tane pdfagert 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



provide twi ce as many i ndexable cutting edges in
conparison with positive inserts. There are al so known

w0 poosies1ast doubl e positive inserts, which al SeCPH@OOAB0042
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twi ce as many i ndexable cutting edges in conparison

with positive inserts. However, the cutting edges of

such inserts may be weaker than those of negative

inserts since the cutting wedge angl es of double

positive inserts are smaller than those of negative

i primarysreliefi thatgre mpdined tofthe Aesert paseqaisary ppde intgriosangle, that
'.267, that is, single-sided reversed-relief .inserts .

45 e FFARS SR ESIIE IRCHS-t (Ut IR CAYHE §PS Sheages which are
| e l. 3 i ” .. 99
JHEHLE 518 SEDE B/ aCks WHAEL LAY BnBECAL MRA as e

dihSetNSEHtting iWSerts2Bakihg sRleQefases athidlenme! fdighelahgles to the insert
cutting insert. Mreover, the through bore for

rtesei are rinaavic laanfrieggtive’t ew ‘ysutrsl oinsetts. t Aepuipgipal efivagtage of
surface., This, sets limt on the mninu 1.dt b

(MRESHER ARk ot they gapdie design t%a?geg??%fsﬂ%i and therefore

Tt ' t. | ddi tieon, i ng | . "
SHoH B2 shBH b B b, S B8 iffln with posiive
S88red IThee Hrk | d16W KBWEIn the 2HEBuB bbiidvh Na8EAS which also
the di stance between the cutting edges and the basé of

tgreviziet twicg anseady deddxable sutting wdpediimeomsngearisoh tith positive
cutting insert. During a cutting operation, the
doserisgHpwieyes the eubingeedgss ofameh anseytsanay etwieaker flaan those of

?1#%5 1§7|g %Hgﬁ o S%g 3 gcglrtg n ag%%%ea ”&é?%;p?dg%% i&g)g{tivr\eg inserts are
'sﬁﬁfetr%hzﬁg{}ﬁ) grofﬁgéﬁﬂ,é Hs@fs i nsert hol der in such a

manner t ring~a cuttrng operation on a workpiece

the cutti@gtihgrifagstsasthd fypet@ecabadéh WIEREY, that is, single-sided
(thicker) dinmension of the cutting insert. An

advensedgelieff insertd aam advaniageovsin thai thg aubtang edges of these inserts
cutting Lnsert can withstand greater cutting._forces .
tHRa® Yorrodgee gla}%msﬁ?ﬁ?t%(er@rﬁ’féﬁltw%g’cseﬁﬁe ?Yeﬁgthe cutting

glﬁget‘crﬁ :dfg&]?)fﬁgd rected ajgeng a% ni)ﬂée)—rs{(felﬁin @gﬁ%l%ggkﬁfeqs icﬁlqing insert.

atting i nSert~ 'The preéesen

RL&HWRE! the ElrahElP Yote FBHRbEsIFInged d18mphedered) iogéns_ out to the
cutting inserts. Although it is conceivable to obtain

dppet ehfp dedaceevdhsesbts el imit omdke nunhywgr widthr(distance between
D e ctting edeke) of the batting msek. © 19 addiion the euting insert
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,
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



negative insert, grinding is an additional
manuf acturing operation that increases tine and

w@e@daciddn costs of the cutting inserts. |t iBCHIL2005/000042
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obj ect of the present invention, to provide an

i nproved doubl esi ded cutting iQsert and an i nproved

mlling cutter. This object is attained with the
subject-matter in accordance with the respective

claims. In particular, there is provided a

délumner) limsdsioarefehe icuftinganserée aﬁp @resent guenting prefseahly relates

ich.i f bl d lded into its fi I
Sl Gsler S ped o i B isfB-ecei ving a ol anpi ng
screw whi &F}ég@ﬁ'g 0oL PESRitdbiough o%'f‘cﬁn CRLROIRYEdAE ‘i‘g}f?rged-relief

Si nce doub ed T nserts do not have a base oppo

tidgerebp Simidiageprirbey aslBfeadpicehbhehd cutibiyy ed%ési &f both ends of a
nmeasured with respect to a nedian plane of the cutting

i negative iStavyIERINADR THEN |additionabhdnu factooingsopeeatian that increases
t he prgsen i pventi on &]gere.i s. preferably provided a

6 RBA Hradectian ¢9styof eSHing Hiseiige in a nilling

cutter, [ S1.09; ' kcal posing.end .

cutt e TEBEL SR8 oI HES LR BRPELAYAR pmoroved double-
tﬁ&é@&ﬁﬁﬁ%@ﬁscr’é Qx@d;@ﬁﬁﬂn@ﬁﬁ{e@'mﬁhﬂg cittéf. ace conpri sing

two opposing identical nmajor side surfaces with a

t hrough bitie obydctrisliattginedtwitlethe aulsfeopmaltieg imatcdrdance with the
the maj or side surfaces; four spaced apart

| or
cigspactiyeeelgins. ekt pantgwer, ctherd Ay peavidedop ioubia-sided tangential
AV PR AR  hh BSOS B SRR s v
TRt RSB b Sl R BEARRFACL N s ot s
pafqephdthe Whip studadeRe Sigeodotleleidud ihse@sdo aot hie a base opposite
tangent to each primary relief surface extending from

tthe ahap snrfaae,t theganglgefabp quenaryeraltefpsimeaspred with respect to a
reIi.estfrfac is inclined to a nedian plane of the

duediap planssel the Lutting msekte i nterior angle. In

accordance with one further preferred enbodinent, in

each cross

SUMMARY OF THE INVENTION
In accordance with the present invention there is preferably provided a

double-sided cutting insert, for use in a milling cutter, comprising:

two 1dentical opposing end surfaces and a peripheral side surface extending
therebetween, the peripheral side surface comprising two opposing identical
major side surfaces with a through bore extending between, and opening out to,
the 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



section of the cutting insert taken in a plane
general ly perpendicular to the nmajor side surfaces the

wee@ss7detti on of each primary relief surface PGI/H.2005/000042
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straight line. In accordance with another preferred

enbodi nent, in each cross section of the cutting

insert taken in a pl ane generaﬁry per pendi cul ar to the

maj or side surfaces the cross section of each primry

relief surface is a convex curve. In accordance with
anotaverisanpboedrénta ewchare plinsuef Hee cutingcinsprti ateam acute interior
rake surface adjacent each major cutting edge, the

r Csurface extending fromthe najor cutting edges in

a general{ly, i [ Eectio t ' i t.

an i nner Iléln%écs%g%r%g thFlnéﬂaec ié%)r?ﬁ ar\rﬁc} gfev%q{n&gl%g dﬁﬁ? th élﬁ Rach cross
PecRtiBh (0T 4h& BRI RRbst tAlfenSiACphe $eneREl StpOhdithBr to the major
cutting insert taken in a plane general l'y

pedeemdaces|the ctasstshetiompbHeachi premaryr fedie sutthee traostsaight line.
section of each rake surface is a straight lLine. In

accor dand@ @Feardamen meith mnother, peiersd dembadiment, dacpach cross

cross section. of the cutti.ng insert taken in a.plan .
cenEpn R b i ko it elbhg espe B bR iBud i the major
Cdi@é Su 'tﬁﬁ cRss %Q&Ebﬁ 8 @ac}lgﬁflrﬁﬁlﬁ/ telict sﬁﬁﬂ?@i’s EvER-curve.
General l'y, the peripheral side surface may further

conpri se Inwacoppaatagwittieahothel embodinsdrie esch f@rESurface may
with a mnor cutting edge formed at the intersection
oforapiise @i reke sidace adjarent waelh najoh @ntinguedgesghe rake surface

Furt her nerally, .the mjor, side surfacges .ma e.of .a
R g S5 G By SHAL So8h dpet SPROaNY: B diction of the

!&Rﬁﬁgﬁﬁ rtStHra;nai‘ﬁﬁexo&%c?Qlﬁif%c%?d surface is flat and the

i nnerend surfaces of each énd surface are parallel to

each ot hek. adcdrdffeer#ahceheMilrther HeRrRIEHbLAMERLt] B each cross
each end surface has four corners, two diagonally

ogpptier df Itheveniuhgciosert takeand a plandigageradllyl perpaptisddr to the major
rai.sed corners, the | owered_ corners, being closer to
tHide pudnces the sress sReion Akcack iake sedpereiss straight lire.al so

provi ded Iinn aggo(i‘gzrlr?c?en %eithw z}n%t}tler}epper S teﬁgg&nn%ei:n ’n 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 is flat and the
inner end surfaces of each end surface are parallel to each other.

In accordance with the present invention, 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.



mlling cutter preferably conprising: at |east one
cutting insert in accordance with the present

w0 poosfrieh; and a cutter body having at | east PEEIL2005/000042
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insert pocket in which the at | east one cutting insert
is retained, the at |east one_jnsert pocket conprising
adj acent side and rear walls génerally transverse to a
base; the base being provided with a threaded bore for

receiving_a clanmping screw for securing,the cutting. .
nsert i nllieme if e Provdretin asordanse Wighi ePiggent invention, a
g%lﬁ}él ded. with xial l.ocation surface that abuts a

Hgﬂlﬂgl}p]?f%gb u(f(frggla.m&g. the at |east one cutting
| nserd; Jedshend Sattin¥aldertdfidegoldafvd Q)}?@l b hedeWPinvention; and

protrudi ng tangential |ocation surfaces, |ocated on

ei t her csftelebody haoeipt atleastoasSaskrt @ocket f whikch tlennt least one
wal |, that abut a given inner end surface of the at )

| cadidng dmReTicist netengecg rfberat lemRione IDESCROPISICreraprisipg adjacent side

W NGS Far a betﬂ[éfeﬁ under s anou n% thg I nyention ded with
N 8k, s roerally BN ISRal B10askaths BassnPying prayided with a
Etﬁf&rd@&‘ $0rd ﬁ)ﬁ?&i@ﬁ}%"%ﬁ%ﬁiﬂg sgfe@&)’\f&%cﬁlri‘n%{"ﬂ{ éhmﬁg 9nsert in the

I'S a perspective ew of" a“cutting Insert In

dasat pacles, thietsidd well e videdenith afaxfl YocafiohSufface that abuts
first side view of the cutting insert in Fig. 1; Fig

3 gvearmawd sidesnidice of thrunt laagt oms evttinghiosert;i theFiegr wall being
1, Fig.. 4.is a secopd side view of the _cutting insert )
ghewded igh fvo proteiding Emeentigl lggatiqnaguriacss dogaied B either side of

t.h ' [ ' ' 1 en_ al th

1 FertfhesAe Eigh oF BER gl Hoacth AT AR A surtace of the
SR dsPOnObutiing ifseftt i ng insert shown in Fig. 1 taken
along the line VB-VBin Fig. 3; Fig. 5Cis a parti al

cross section of the cutting insert showmn in Fig. 1

taken along the line VCG-VC in Fig. 3; Fig. 6 is a

JFBIEF NESCRIPHIAN OF THEDBAWENGS 5C but wi th

curved prPiorrraar Yetter understanding, the invention will now be described, by
way of example only, with reference to the accompanying drawings 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 Fig. 1;

Fig. 4 is a second side view of the cutting insert shown in Fig. 1;

Fig. SA is a partial cross section of the cutting insert shown in Fig. 1 taken
along the line VA-VA in Fig. 3;

Fig. 5B is a partial cross section of the cutting insert shown in Fig. 1 taken
along the line VB-VB in Fig. 3;

Fig. 5C is a partial cross section of the cutting insert shown in Fig. 1 taken
along the line VC-VC in Fig. 3;

Fig. 6 is a cross section similar to Figs. SA to 5C but with curved primary

relief surfaces;



relief surfaces;Fig. 7 is a cross section simlar to
Figs. A to 5C but with curved rake surfaces; Fig. 8

WO 2008/0%3188 view of a mlling cutter in accordaPCEIM0EIN00042
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the present invention; and Fig. 9 is a perspective
view of a portion of the cutter body of the mlling
cutter in accordance with the ’zﬁ esent invention, with
a cutting insert renmoved froman insert pocket.
DETAI LED DESCRI PTI ONOF THE | NVENTI ON Attention is
firstFigr dwis a erétisgeectiontsmiflar ShdkiigagSA tubi hgt whthepurved rake
0 ﬁag accordance with the present invention there. The
# insert 10 is indexable, and is preferably

Y
e Bl ST A0 e ) RS e s

GRVRItcheand WO i denti caI opposi ng end surfaces 12 of a
general [y rectangul ar shape in an end view of the
cut t iFig. 9 issepérspértivEaidw efid p@WcﬁmoﬁthtZutta]sbdgt}oOf the milling cutter
rotational symmetry about a first, axis A pass
tin re@ggxdanﬁ@ Witk thenBrosents yestian with Sepyipng rla$er% r@éoved from an
sur ce 14 ext ends between the two opposing end

42 and conpri ses two opposed identical m nor
SI de surfaces 16, two opposed identical major side
surfaces 18 of a generally parall el ogrammati c shape,
PETALED DESERIPTION ORTHIR INVENTROMen adj acent
m nor and maj or side surfaces 16, 18. The two

i dent i calAtqpmei isgfinshloaws telFigaurlf tec bsshpsviag ehcutting insert 10 in

copfanen A buths DIESCTEv RIS tiee TAE SHng 4ot 109 indexable,
t T .
§%%°#gﬁ#&%?ﬁgﬁ%\?\%?%&§%@?ﬁc%ﬁ5 &ﬁ‘%sfn? né]ectlon molding and

SintbARES cbiRAPIVRYE 18er ch@n ﬁom@der@mmb hpriBe Uliwvd identical
third axis A3 passing through the opposing mnor side

suppoameseribsuraves 12 ofda gensraly nestapgu}ae Bhapmiman Bndt\fmew of the
first axis Al and to_the second axi s m nor

S pl a
muting meertch « B endamfaceol? Bag gy nl@sﬂatwl&l Summetry 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 corner 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 to
the second axis A2. A minor plane P1 of the cutting 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



first axis Al and the second axis A2, and a nedi an
pl ane M of the cutting insert 10 is defined by the

wGee@snt1axi s A2 and the third axis A3. The cutPCTTL2005/000042
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insert 10is provided with a through bore 22 extendi ng

bet ween, and opening out to, the major side surfaces

18. The bore has a bore axis B that coincides with the
second axis A2. The through bore 22 is for receiving a

cl anping screw 24 in order to secure the cutting

iinpeotided with a thirbliginhoru2? extcdrling baiwéenh andespemitge dut to, the

below with reference to Figs. 8 and 9. Each, en .
Juajpasislespriages 18ulhehorehas a bare axiadbit coingiiss seigh the second

55550, TR S, B U S AR A o
el Byt e el i B 6l gnedelo vi

sufdrase ol Eiges8 fhd 9he | owered corners 30 are closer to
the nedi an plane Mthan the rai sed corners 28. Each

corner sik#e swéacz0l 2o for cemarsetva djpgennllyapppased raised
0% Ao R Gl SR IFELRD SRS "R Bt comer
t [ . f i ph .

o MBI SAB T G A A T 09, R

hdalid1GoPahd ARKY R dwhfl Betiddndche tAd Juefaceqslin@NP. The lowered
surface 12, the peripheral edge 32 conprises two ngjor

cwirhérm @ Oednesloldr, tdf treneddiap plase iMt thasetheirasedfcarhers 28. Each
maj or side surfaces 18 with the end surface 12; two
ot sidR BunRecectiy extends bedyasRa SiycR FuisedpemsEEsiafpngrof the two

ohoin b 4 {258 418 DS ' 858 i of one of
ahe t&/%gho%‘%gge?ld%ﬁrﬁ%s gglges 42, formed by the

i nterse the corner side surfaces 20 with the

end surf akeetipherbhedgaB2ds fomicibat thddaterddtivheofoaichend surface
cutting edges. If desired, the |owered corner edges 42

nedyaiad loe peripbenabsidsusurfasg ktigdor caghtemd wwasei Wbrthe peripheral
S the fi ,‘ . . .
SRR A -
S AP0 0 L Pt AL g, s 6
eRafed Byahd ifeyfRtibAUERE nfiRbN§ide 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 corner edge 42. Similarly, each minor cutting
edge 36 extends between a given raised corner edge 40 and given lowered corner
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).



edge 42. If desired, the mnor cutting edges 36 are
straight. A major dinension D of the cutting insert

waoss®7sded i ned between the end surface pl anes PFCT/HIRA0F00042
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m nor di mension D2 of the cutting insert 10 is defined

bet ween the major side surfaces 18 of the cutting

insert 10 (see Fig. 2).The cutting insert 10 of the

present invention is preferably a tangential cutting

insert 10. That is, the mgjor dinmension DI is

Prlef ewtdiniyinger a0 of thea prashet mvieotioniisrgmeieoablpa taRgketial cutting
surfaces 44 are forned [.n each end fac j acent the .
BFaE 11 T atrise the oeran lgk?gé@nﬁ,l 13 @r%\ﬁe%aalﬂx Srejphiian the minor
c(ﬁtti nﬁ e]gges 40 (42). The rake surfaces 44 extend

FHBIRRE jor and minor cutting edges 34, 36 and from

the cornggaleudirtigs ¥49se BFntd 2 chéh Ad BV Ejacent the major and
direction of the cutting insert 10 to an inner en
suidoacautdhy ddgededd,r 36l anththei coreer enttimiefigese 406(4%). The rake
each end surface 12 is flat and the inner end surfaces
surigeesdd exéend Font theemaporand wanen ¢wiing ¢dgag B4o86and from the
Pr ef er ab|. i.n a -view.of the cytting.insert 10
R it sdBe AP JALL Y iy et i e degt10 to an
RARE difdl QA0 466 Eés?redskhe iQﬂE{(QIQd Quﬁﬁﬁg%‘%/l\f #ehbR8nd surface 12

operation, chips cut froma workpiece romthe

Harflat @hdtthe iftét énd sedacest 46 bl iesch Bné 80tfaEE 10i 418 pabgllel to each
wor kpi ece, al ong the rake surface 44 towards the inner -

enitlers uPredierablys taraa énd-yemeotthecanting masertvl0)) the inhemend surfaces

a eas art of t.he inner .end surface.46 erefore, .

t 4%@639%&3@ iatoafﬁ@ nerlelogram e%é&ﬁr)aglgu%g papeal cutting
i.p._s C f j £ NSEe

AR ST o AR LNAR S50 B o7 e ccee

Sk 48 confab AR the WOlkpikte, RRNYARE ralkesirfRRr 44 RRFaria¢RS inner end
as in many types of double-sided inserts is

astivfaoe algeand in rgenberl donénoditp fhow faboeg bt lestiphet @f the inner end

i ndependent of the through bore 22. Therefore, the
ruface diome hBershomp tht rakisesuetaceiddganch gy tnnep erdysugtace 46 form a

desi b smal | han i i
b 05 s 2F off Geting tporShd: o The gt FBR thA ehmomeh ppe 22 extends
IR foat (R RRES S8  HEERCENY ARERG: Dltivelf thRinfeH Bud faces, as in

thaey tebeseas doubleZsided ileriseid unkdntabeeueiwrtRat the chip surface is
advant ageously, the cutting insert 10 )
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,



of the present invention can be used in smaller
diameter mlling cutters than can non-tangentia
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a primary relief surface 50 adjacent each mgj or

cutting edge 34 extending fromthe nmajor cutting edge

34 towards the nedi an pl ane M1 each cross section

of the cutting insert 10 taken in a plane generally

per pendi cul ar to the major side surfaces 18 (or,

eiua pinerpdryllélntoathe! rireorgdarms Pl oft thetdwdting mwerpléne lkle L (LA,
of the cutting insert 10) a line L (LA, LB, LO ) )
thBg &) tangenfctoptheprimareralief suifpeed@ atthamajerecwtingredge 34 is

cutiing edge 34.is .nclin t o t.he nedi | ane of, .
il 16 B woddian e M St Gyt FBEH ), ARty Hterior angle
( a _ . l.nteri .
(g, 50 THEYPUSE MRS 1, AR 8 ks Gpimonsty
TAleny dhé aidiomcetinghrigeB4r The varigtien af¢he ilterioh angle a can be in
accordance to any desired definition, for exanple it _
caavovdange aboany dhsirethdofinitiont ifory cxampledst ¢an saghakongathe major
so as tq define a helically twi.stin inpry relief . )
<OtHng gD S4TCSIEHAR Fadera Pl defing %ﬁ%&gﬁﬁﬁwﬁt@}g pfimary relief
ur 5 e ) : .
U, RS 0L e Rl B Sy s,
TResHo WS fn FREG! 5AN® €, bhdhekaksy BBIchace8y4hri®Y a®Shown in Fig. 6.
straight as shown in Figs. 5Ato 5C, or they nay be

COhe axmk wectivnseof e mkownrfaved#4 mag: bé striighs as shotvm inFigs. SA

the cross section of the cutting insert_10 taken in a
ploate @ehey manbyernranelycanryed apshewn gl si de

T oot digries] ShaS tGEE Gt sedion Al Fuehd pRRT 1BRaken in a
oitegEn
o sy “REER, PRI, L hjor MRS, Ip, hitisects cach

| priv@isry eslBEGubfice 156 inrd efrsight 1iae. @orisbgu@ltBnehe lines L (LA, LB,
general ly perpendicular to the major side surfaces 18

ah€)ttangenti ieathe peiniary ralief sueficeD 50| at thee majpreuiting edges 34

reinCige S Al Nemght Bieofonit B B9 Sisfsasinteop ivene generally

5Pl 1 ADRBATRR R Sl At b 0. 11

Sthe SitanhROrctieNislitfaBés 50/tak€ codPetMy tdrdl 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 cutting 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



axis of rotation R having a cutter body 54 provided
wth a plurality of insert pockets 56. In each insert

WEomEMrs13% a cutting insert 10 in accordance w¢hiit2ees/000042
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present invention is clanped by neans of a cl anping

screw 24. The insert pocket 56 conprises adjacent side

and rear walls 58, 60 generally transverse to a base

62. The side wall 58 is provided with an axia

| ocation surface 64 and the rear wall 60 is provided

wicrew t2doinpowster tdisegurtcathgemtting insotial® om thelifsactepodi®t 56. When

| ocat ed on either side of central recessed regi on 68
eﬂ#@%’é’rﬁeﬁd{m isggourpddn B‘ﬁ% BsgH Rfckeh6; wgbren pair etde surface

LR 5l By B 905 3, B i osaion

anplngsc in or
'sﬁﬁﬁc&s 68 dvut tahglv'eﬂsiﬁhér &%K@Efa@@46 Wﬁﬁnth@‘&l&lufotchﬁgn surface 64
insert 10 is secured in the insert pocket 56, a glven
neguds a giviba mindratde $f-fadel 16 abthe cutiengasertd®d. of t he
insert pocket 56, the two tangentj al Iocat| on surfaces
66 abut alhy gutingiesertedl, s racaemlanee anihtthe presemt invention is
ven m,nor. side sur

t f
Bl 6 ﬁadf%}%%w&% e Oy o AT HO1984 g it final
f
%ﬁgé qgacar ggbr%!g %‘E‘% s%)dr%‘éffgg ag IBSofpthg BHARY Yasert 10 may
by gﬁﬁmdr’tormbﬁﬁde it @C(tLtréC}f bhdte pbﬁﬁ@nﬂigdoﬁ HRNcutting insert 10 in
sintered. The mmjor side surfaces 18 of the cutting
|ﬂ‘1€ ansert poekgt S Jribewibes thd nunemsieet Suerfms drsamayobe ground, in

ggsttlonln of the c]{ﬂﬁWolglnsert in the insert
RletO HTO35e I8 A0EUTaGH 0 OSIQRNG f@@e@l@eg aseThd0 in the
d f=at I
S5 ekt 8609k HE e ARE AR S UB ot ncessarily
ked 56. However, the primary relief surfaces 50 are
not necessarily ground. Although the present invention

has been Alésmrghbthe firesemt deveénion lsdseen ddscribed to a certain degree
af rti cul arity, it _should be understood that various
t

Raragylanty, Andhowddibe u@d@ﬁstﬂ%i fbéwa}‘l% Hteaations aitdmodlﬁcatlons

OPEY bl ran SYibolE o Biokins MorR "R Gt Sebt S8 aGEntion s
IRs&nhftélQhimdpr use in a i I K ng cutter, conprising:



two identical opposing end surfaces (12) and a
peri pheral side surface (14) extendi ng therebetween,

wo b@spesispheral side surface (14) conprising tMNOT/IL2005/000042
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opposi ng identical mjor side surfaces (18); four
spaced apart major cutting edq s (34), each mmjor
cutting edge (34) fornmed at the intersection of each
maj or side surface (18) with each end surface (12);
and a primary relief surface (50) adjacent each mgj or
Al edge (34) wherein in each cross section of

i T By el ORI B e o

%g) B, LC) tangent to each primary relief surface
8} ext ndi ng fromthe major cutting edge (34)

ad] aggotideatidnl pppoeing ¢l sirtaces(12cand 5q3er1p$1e1'~a1 cidnswface (14)
to a nedian plane (M_ of the cutting insert { 0) at an
aa&tmehmglt&mmhetwngl,e ﬂ(lfa periphesd, sidy) suzfacghél4utaampyising two
i nserf é cor di n I ald'{l wherein in each

APpegIngd ?l?téﬁ? SUPHY EGP¥ Bder t (10) taken in a

S L?nggle'@f@)d o ngcgec odg? o%égénﬁd %{@L@ﬁcgtgﬁg Sdge (34)

SHfhas at (ROntéSedici bALKH niv\;]dlesldé surfth&e C18)twith dabk @htl surface
(10) according to claiml1, erein in each cross

g@2);iand of the cutting insert taken in a plane
general |y perpendicular to the mgj sjde surfaces
(18) amémanordies sut a@m(S&B agipeRntFa wor@urt@fg (§é& wherein

(50) .is a, convex curve, 4. The C s (

accortBioHgR (B0 Sahor, St eithTiecihér RBOLBpRace’ § Hyne generally
f C r

i g 2 RO B2 31 o

fgaem Iﬁﬂilﬁafyﬂjr@lﬁeﬂl surfaceg (S0)gestenditp fmna thenesjak | qutting edge (34)

inward direction of the cutting insert (10 to_an jinne

exliacont tachepiime)y raicf pusfaee(30)ng inelinad tO(qnyedsmblﬁaﬁ .65{1) of the
wﬁﬁxﬁgﬁg@p@ﬁ%@g@o@g@aﬁsﬁ&@5 B AE L

PP Syl R D) S0 ey by on i o
section of the cutting insert (10) taken in a plane generally perpendicular to the
major side surfaces (18) the cross section of each primary relief surface (50) is a
straight line.

3. The cutting insert (10) according to claim 1, wherein in each cross
section of the cutting insert taken in a piane generally perpendicular to the major
side surfaces (18) the cross section of each primary relief surface (50) is a convex
curve.

4. The cutting insert (10) according to claim 1, wherein each end surface
(12) comprises a rake surface (44) adjacent each major cutting edge (34), the
rake surface (44) extending from the major cutting edges (34) in a generally
inward direction of the cutting insert (10 to an inner end surface (46).

5. The cutting insert (10) according to claim 4, wherein in each cross

section of the cutting insert (10) taken in a plane generally perpendicular to the



line. 6. The cutting insert (10) according to claim4,
wherein in each cross section of the cutting insert

w@ 1@rp/0takEn in a pl ane general ly perpendi cul ar PCDIL20&5/000042
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maj or side surfaces (18) the cross section of each

rake surface (44) is a concave curve. 7. The cutting

insert (10) according to claihdt, wherein the

peri pheral side surface (16) further conprises two

opposi ng identical mnor side surfaces (16), with a

ninajor stdd surfgeesdd8) (lad prdsesoribmbf theh rakcesiatatel @A) of a straight
each mnor side surface (16) with each end surface

(.. 8. The cutting insert (10) according to claim 1,

Z;\g(necra?larl t’ﬂ}%F‘é ﬁ{& ﬁ)égﬁnéﬁ Taggglisﬁ]éfé%% ﬁa%él ﬁqrpwgm each cross
sur 3}@% ?ﬁ[@% H#Sla& @@) sur? Egéfgérélg‘f P}eﬁ{éﬁﬁwglar to the

trhﬁ or RRS suefsbes Y1 Rp%sc&é@kecﬁfone@ic&dh%ké wukfaee (44723 a concave
are paral l el to each other. 10. The cutting insert

(@a@ye.according to claim4, wherein each end surface
(12) has four corners (28, 30),.two djagonally opposed
|'bwer ed chin e%m@smse% 0) @SCQ?%F@GH}% p&diegeipthe gepripheral

R S, O Rl Py oo bpucsld R T Sid surtaces

l(';l %?1 Gtk i R <8ktin 1% g‘g? Foh&Wat PeGhirdBcli®n HMBER niinor side

end surface i ses two rai sed corner

mme((llﬁ))w&h@abm&@\aﬁheﬂ(mr ner edges (44), fornmed
g% the intersection of corner side surfaces %20) W th
ch end Bhe eeldiag(insyrt (1 Ak aeeardag woelair bdykereimthe major side

b tt' Th t t
Sl D G o pee RPN el Rt h s e o4 cor ner
eglges (42, AL ﬁl%érttcgbzlaﬁgoﬁ?x%e% cladm A0 %V}‘E#Efn' ﬁ}% inner end

|nsert (1 accordi ng wher el n’
CaitrfAc (46Y19€ cadh en@xdiefide (he) Weeiat anditheAnfd élﬁﬂsurfaces (46) of

corner edge (40) and given

each end surface (12) are parallel to each other.

10. The cutting insert (10) according to claim 4, wherein each end surface
(12) has four corners (28, 30), two diagonally opposed lowered comers.(30) and
two diagonally opposed raised corners (28), the lowered corners (30) being
closer to the median plane (M) than the raised corners (28).

11. The cutting insert (10) according to claim 10, wherein each end
surface (12) comprises two raised corner edges (40) and two lowered corner
edges (44), formed by the intersection of corner side surfaces (20) with each end
surface (12), the raised corner edges (40) being corner cutting edges.

12. The cutting insert (10) according to claim 11, wherein the lowered
corner edges (42) are corner cutting edges.

13. The cutting insert (10) according to claim 11, wherein each major
cutting edge (34) extends between a given raised corner edge (40) and given

lowered corner edge (42).

14. The cutting insert (10) according to claim 11, wherein each minor



| onered corner edge (42). 14. The cutting insert (10)
according to claim 11, wherein each m norcutting edge

w@ 3®p/0exsends between a given rai sed corner edper/{1£20)5/000042
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and given | owered corner edge (42). 15. The cutting

insert (10) according to claim 14, wherein the m nor

cutting edges (36) are strai g'hH' 16. The cutting

insert (10) according to claim1, wherein a through

bore (22) extends between, and opens out to, the nmgjor
seutting wdgec€X) (&andsl Betwem 4 Igingn caisedcofi®) edge (40) and given
conprising: at least one cutting insert (10) in
a@@f%ﬁ@@%eﬂﬁeéﬁ@)-one of clainms 1 to 16; and a

(I8! ol R SRR GRS o SRRE S Bfin e miner
r@ﬁtﬁhg%igﬁag %)aatre Lgastt one insert pocket (56)

conprrs acent §ide and rear walls (58, 60)

ge6er al | yThe sugugy Beitq10) has@dfiR)o clahe bawBiefed?h through bore
bei ng provided wth a threaded bore (70) for receiving

a(22) awisindg betwesn, @2dopeos ostelouthangaidisidusuriangsi(he)er t

(t?) in the | Esert go@&gt %56. ., the side wall (58)

befng pr oViBEHSCHHCRY 24 PEPTISE Rt i on surface (64)

t hat ' ' i -46) of L :

i A4 o BN FROPC SRR Ay LY s 11016

bgidg provided with two protrudi ng tangential |ocation

surfaces (66), located on either side of a central

r ec ess euktterdgndyn(5dd &pvimfy dtheast eae insid pddk@) (56)hHatwhibhitthe at least

a given inner end surface (46) of the at |east one o

cofq PHbnEassrt (}Q)ois retained, the ‘at least one insert pocket (56) comprising
adjacent side and rear walls (58, 60) generally transverse to a base (62); the base
(62) being provided with a threaded bore (70) for receiving a clamping screw
(24) for securing the cutting insert (10) in the insert pocket (56), the side wall (58)
being provided with an axial location surface (64) that abuts a given minor side
surface (16) of the at least one cutting insert (10); the rear wall (60) being provided
with two protruding tangential location surfaces (66), located on either side of a
central recessed region (68) of the rear wall (60), that abut a given inner end surface

(46) of the at least one cutting insert (10).



