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cutting insert and a mlling cutter for use in netal
cutting processes in general and for mlling a square
shoul der in a workpiece in particular. 5 BACKGROUND OF
THE | NVENTI ON 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 10 (thicker)

di mension of the cutting insert. An advantage of such
an arrangenent being that the cutting insert can

W t hst ?M@Eﬁm F:‘t?T’FENG‘ IN?ERT‘@M) WO INE!

in such a manner tha e cutting forces are directe
along a minor (thinner) dinension of the cutting
insert. There is disclosed in EP 0 769 341 a face
mlling cutter enploying a 15 doubl e-sided indexabl e
tangential cutting insert having a prisnoidal shape
with two opposed generally rectangul ar rake surfaces
connected by side surfaces. The cutting insert has a
basi ¢ "negative" geonetry and therefore in order to
provi de the necessary clearance between the cutting
insert and the workpi ece, when nounted in a
face-mll, the cutting insert is oriented with a

ativ | al 2004/ 050283 PCT/1L2003/ 000757
ﬁﬁ%@m&bﬁﬁ%ﬂ Nive axial rake angl es are
di sadvan e .t h n ftqund tq.be .. .
defi ci en:-[fhlgnlg)lt:é %?I%tﬁﬁgenetﬁq géli%er%gégfaofa%gﬁlﬁﬁ@c%lg%%ge cutting msert
iRl willige cittbf foiuisk il heTBCHAR PRIREIARiAR geferal and for milli
doubl e- si ged i ndexabl e tangenti aPﬁcutti nggiensrgr ?n(% o?rlgl nea
isquaneghbolier iba wealipiese th pattioakd. i n US 5, 333, 972. The
insert is provided at each end with a protruding flat
i sland. Each long cutting edge is inclined at an angle

cﬁAéKGROUND OF THE INVENTION

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
(thinner) dimension of the cutting insert.

There is disclosed in EP 0 769 341 a face milling cutter employing a
double-sided indexable tangential cutting insert having a prismoidal 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



relative to the protruding flat island, defining an
"insert axial rake angle". Rearward of each cutting
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i ncreasing incident angle surface to forma chip

breaker groove. Each increasing 10 incident angle

surface extends fromits assotiated descending | and
surface to an adjacent island, at either the top or

the bottomof the cutting insert. The cutting insert
hisolbefHowsver Aétativansted. rake ahglesmne fizatvartagdonspe.g., they have
right-handed and, when flipped around, is . ) X
bedt fhamdietd. be t defidientbén apitiieg | effisienenafort peplipagians geolving
of .the insert axial,rake angle is Iimted for
élrfﬂé’tﬂit&%maﬁg’é@(iﬂ%?m increase in the insert 15 axi al

rake anghe it sl idick AiRNah G Wtk firt for a boring tool

"vertical™ exten e I'ncreasing 1ncident angle

e d acaistrRRed ih 1S 3,943,085 Ba3idéa) istpgravidet| dt dwmheermhwith a
adverse effect on chip devel opnent and evacuati on.

Prengling ftitsislanded Baoh Weng 6/dtis@&dge deubrkngd aédn angle of 3°
I ndexabl e tangential cutting insert which when. "
ndative doj ﬁxeapf«gwxm | flathisdanl, pdafining eany xingert a¥ial ke angle".

Botrwarg ol BA8S o7 KRl ARST S Y nkes with an
%bﬁré%ﬁ&?% B‘E:?&{lllg r{:}lgéfesﬁ?fa%eltt 01913 bihAS bRlakErEEJORE. G@RSncreasing

ace m and two periphéeral cutting

alaesntf Bl @shigide haasds from itsraddocidted destedding land (sseface to an
Fig. 9) the cutting insert is generally rhonboidal jn .
stimpent Fhadyai eithartthe tep ot gesbattomrofehe wulifg Mgertackhe cutting

ST B RTcentER) hyndoalicd TR ORROHR S be R ARdRs ARE, when
é@i@?{e Tgl%u?xﬁf H]fé@t- ft it%vf%ﬁﬁ@%@?fécid%@ﬁdﬂﬁ@ thagnitude of the
et “W € abut nent nmember a non-operative

enstroaihPeReand]aR ldited ent practicapessonty myelricedase in the insert
surface in abutment with respective support surfaces

akidl hakeé amge wiloekst in athimcaease e the "vestierd! eyfent pethe increasing

non-operative end surface a Lacent .

Aesidepfeangle Jeriags (e ‘mﬁ)@%ﬂ&&%‘jé@/ thias sl bts; &9 adverse
-3.surface -angl ed nmounting corner.
Ieﬁfegfarélcﬁ{po&? g’ﬁ’ﬁé%t%gd%% Ié tﬁ)?léke angl e of the

operati Vgt tisndieiged &ht MeD vaBIBsent dubketidbds indexable

to be rotated, or a cutting insert having a nounti n% .
tangetiabictitting idsdrt eviach whenrmpngtedriglsefasqanilt bapa positive axial
used. In either case, a di ff?rent AN ng cutter has
irake anglecgvenviypen Hlag necessary clearance betwee the cutting mSert and the
workpiece is provided. This cutting insert presents two peripheral cutting edges
for a right-hand face mill and two peripheral cutting edges for a left-hand face
mill. In a side view (see Fig. 9) the cutting insert is generally rhomboidal in
shape. The main cutting edges 10 of each end surface are parallel (see also Figs.
7 and 8) to each other and to a centrally located protruding abutment member 12.
The cutting insert is 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



5 the axial rake and relief angles are interdependent
and any change in the axial relief angle results in a

waeormespsndi ng change in the relief angle, whiPkOI/IR0080100757
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al ways desirable. It is an object of the present

invention to provide a doubl e-sided indexable

tangential cutting insert tha%‘substantially over cones

t he above- 10 nmentioned problens. It is a further

obj ect of the present invention to provide a )
donfidecnsigtest an adezabnpkd mogeting abrment thngdémeehange the axial
havi ng_four main cutting eggesh for a give

erane
wiker el P heotpertevagutiing gdgendither (elaferk Pkt i §e Totated,

q hayi i . .
SESSNTHL DR B0, G o S TR R el
td bhﬁlgx&t i éi%‘ﬂ%% b&de, AbdieRtemilifs RUASEREs tBEREERN M6reover,
provi de a doubl e- sided indexabl e tangential cutting

s exial eslpabh@ reliefminglésnareainserdependehbahdi@nyichaage in the axial
wor kpi ece. 20 SUWNARY OF THE | NVENT]| Oi?i/n accor (I‘iance, .
welief angde pesdisnin 3 SoERIPVBIIRG changes 1t thy, relied amgle, which is not

tangential.. cutting insert, for use in a mlling
8&’%&‘?6338 rising: two identical opposing end

surfaces tItﬁfs In I EERbE ¥hé %E%%g Uh@EntRiA RS ﬁirﬁv_ﬂ’é a €¥hble-sided

vi ew of e cuttrng I nsert; a peripheral side

shddxabR exigndahcubkhigeasert hihat substaptisiiygowrdomes the above-
surfaces, the peripheral side surface conprising two
ingknftonediprelpemsi ng maj or side surfaces of a generally

paral | el pgr a i ¢ shape, .t wo opposi ng. m nor side .
surfaces ?‘gﬂﬁ @ng%&‘leﬁ 8% egf)a%ﬂ%?rﬁ %\ég’g IYSHQR ] HQYiE 4 double-sided
SHIGSRI. LR AT e PUEEBUIAR B, Sng iy frp v
divcbaer @Meothfien WP 2ROAHNEG2 83ttt Walh 2003/ QOfifE7 edget having a
peri pheral side surface, two sections of each . .
pesitpleerxad] rekigenglenwhén mountedeas an aperativig euttinggdgedn milling
surf$ce having four corners, two diagonally opposed

IcH{{EF-ed

It is yet a further object of the present invention to provide a double-
sided indexable tangential cutting insert capable of milling a square shoulder in a

workpiece.

SUMMARY OF THE INVENTION
In accordance with the present invention there is provided a tangential
cutting insert, for use in a milling cutter, comprising:

two identical opposing end surfaces of a generally rectangular shape in an
end view of the cutting insert;

a peripheral side surface extending between the two opposing end surfaces,
the peripheral side surface comprising two identical opposing major side surfaces
of a generally parallelogrammatic shape, two opposing minor side surfaces and
corner side surfaces located between adjacent major and minor side surfaces; and

a peripheral edge formed at the intersection of each end surface and the



corners and two di agonally opposed rai sed corners, the
| owered corners being 5 closer to a nedian pl ane of
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cutting edge conprising a major cutting edge formed by

the intersection of a given major side surface with a

gi ven end surface; each end sfirface bei ng provided

wi th an abut ment nenber having an abutnent surface;

10 wherein, in each cross section of the cutting

pesplidral éikeRuifice thloageetipas af kath pérdpleerai edge @mstitutofg cutting
the cutting insert, the abutnment surface of a

pdgas;cul ar end surface is closer to the nmedian pl ane

o S LR Pl o S e L v
L6AW | 8 |40 i QI B4 d :
5 g 8 e I s i

LRt td HcdidiOplafié afthe diehEiabitthaeteiratsetiicongeredge
further conpri'ses a mnor cutting edge and a corner

cut t eadh eugng oedged, congwsing | ¥ emgjorbputting iasdger Sewnedrby the
of mnor and .corner side syrfaces with either end

Sl TRSERDN AR EER THRIOF SIS TAcE Ot DENEHETA MR TSRS have

180 rotatiqgn 04.S: fi i iHAGH
nor E0F Shn rack pEHE BISIAP Iy Bo' W FA AeRBEE Hiding an
suhim&RSufaYe 180 rotational symmetry about a second

axi s passing therethrough, the second axis being
per pevidtiein] Ar edch drbss Séation afithe cuttitg fngerttaken in a plane parallel

preferably, th wo m nor side surfaces have 180 25

1Q kiR P1aBg b \PUHIRS {nsarty e abusieat ﬁﬁ@%% gg 2 péticular end
t her et hr qugh, . t Rt |.S [ I.C .
tsﬁg':“?? s Olog%' fQ @% oé]f"%lgg?g oenggglxﬁpg?adﬁg gegcgl?)#le ’@réeaéﬁthe magor
et | [ Brehdic@8dcd nto two ninor side sub-
S%H?P{agcidsgégf/ﬁgﬁéng?gfhplranesal o%g a join where the mjor

pl ane i nTgpieatiystieHeadingsectiai dbcahrhajoe cuttnghedgeraxtends from

si de sub-surface extendi ng aw?y fromthe jloi n at an WO
204060 S REHOT TRLSEdoRraaoe 3y Icasttheqginer plafe: h r espect

to a pl aﬁaﬁefg?a%ﬂ,”&ohhéu?ﬁ%‘ etdQé? th2hd %Hpﬁéésaé thot Qutting edge

the m no
and a corner cutting edge formed, respectively, by the intersection of minor and

corner side surfaces with either end surface.

Further preferably, the two end surfaces have 180° rotational
symmétry about a first axis passing therethrough.

Yet further preferably, the major side surfaces have 180° rotational
symmetry about a second axis passing therethrough, the second axis being
perpendicular to the first axis.

Yet further preferably, the two minor side surfaces have 180°
rotational symmetry about a third axis passing therethrough, the third axis being
perpendicular to the first axis and the second axis.

If desired, each minor side surface is divided into two minor side sub-
surfaces by a major plane along a join where the major plane intersects the minor

side surface, each minor side sub-surface extending away from the join at an



pl ane. CGenerally, the angle a is in the range of one
to two degrees. In accordance with the present

WO pooaf05(28h, in an end-view of the cutting 5 iPCEIL2003180757
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abutnment surface is elongated in form having two | ong

edges extending between two short edges. Preferably,

the two short edges are substahtially parallel.

Further preferably, a larger portion of one of the two
short edges is |ocated on one side of the major plane

aangle ol withy eespeot td oplank pabsingttheughriae §éintd patAlIdIe the minor
short edges is located on the opposite side of the
% pl ane. There is also provided in accordance with

Che, e ORI e e B S
present iR4eBsId9A e the %H—r:s%ﬁf in%ﬂtéoﬂ? q}ﬂ'aﬁgen?iti\éile\?vagft the cutting

one insert pocket iIn I ch the at ast o

dusdrt thy atnseeht sinfacetisichmgatddiia fafm/Havtly ARS1HESRIges extending
pocket conprising .adjacent side and rear walls
geil two shethedgese to a base, the rear wall being

[ 1. th id Il bei ) ided with
seneral by SORRS S IS RO sl
id f . ' ' t_ at .
o o Sut Ayl | Sl BREHLE AR ARSI capes i

Hocatedied onetsidd 9OtheRijordlane dnanoRRsdrdortiof 8F i other one of the
surfaces, |located 20 on either side of a central

twgibartsidgenis losatedwal the oppbsitestidebf theembjvr plangent i al
| ocation surf acefmabut s.a first tangential abutnent i
surface I'OEHt &4361 PIidastiitneneordanece adth dhe preseat invention, a

| & 9,%? ']_Jt&qn'.nsert, a second of the two

ta?%%%t! ar(ii%gﬁcﬁa ron surfaces abuts a second

t angenleasd on i insSid A6cdrdReatwith Al $REeR M dRM: and

surface. 25 In accordance with the present inventioh,

t he @i wwter hadyl hating m¢ribastregi mseitspdokeniedviaoh ahe at least one
ion of a radially outer mnor side

forward re .

SHIIE, 6 &5 artainode (s v B 0 5P cponket aompriug adcont sde
; . : . .
ARyl Btk L RaL R Blobineay coms

EHébT/)ﬁ?i hzxtgg)lsl}d(i)%%giéd;ﬁ&éd WiH af @21 SoiBoR WALOPREB Bouts a given minor

side surface of the at least one cutting insert at a given axial abutment region; the
rear wall being provided with two protruding tangential location surfaces, located
on either side of a central region of the rear wall, a first of the two tangential
location surfaces abuts a first tangential abutment surface located on the abutment
surface of the at least one cutting insert, a second of the two tangential location
surfaces abuts a second tangential abutment surface located on the abutment
surface.

In accordance with the present invention, the given axial abutment
region is located on a forward region of a radially outer minor side sub-surface of
the given minor side surface, the forward region being distal the rear wall of the

insert pocket.

Further in accordance with the present invention, the first and second
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-6 tangential abutnent surfaces are | ocated on
opposite sides of the m nor plane. BRI EF DESCRI PTI ON

WOR00TME2BRAW NGS For a better understandi ng, tPREI/1L2003/000757

invention will now be described, by 5 way of exanple
only, with reference to the acconpanying drawings in
which: Fig. 1 is a perspecti@e view of a cutting
insert in accordance with the present invention; Fig.
2is afirst side view of the cutting insert in Fig.
tdngertiad abBnient durfaceh are dveasdd dineppaodite sided oSthetmmooptane.
in Fig. 1; 10 Fig. 4 is a second side view of the
cutting insert shown in Fig. 1; Fig. 5is a

- ' i ' i nsert shown in
BRIEFDESRTR a0 O ok BfiPNGS, 076 72
parti al o) | t 4 &3 @ oD t IR
Fro. 1 dalren DeRREhaGRGglrs (Ul Mg SR inobh Bfsribod, by
Ry bf 8karfipRssnl§eeithasfeaéndehe theibd¢dongpanydeg trasiapgsmin which:
Fig. 1 taken along VIB-VIBin Fig. 3, Fig. 6Cis a
par tFigl 1ds egerspectivoviesf off & euttingtinseyt imagsordagigewrith the present
Fig..1 taken along VIGVICin Fig. 3. Fig. 7is a
BEEBLt i ve view of a milling cutter in accordance
Wi t hg . . ' ti.an EFlgys8(.is a
per 2%1 C ilgé?%?%{}vd%ggy ggﬁ{éidggﬁh& ﬁ{%ﬁg 1%8?%’&’ body of
t he wigl Bijffn eHll vidw off theaGaehg amseet sholwh toBigpl esent
i nvention, show ng in detail an insert pocket.
DET AFigERD 1DE SSRITRTdidMvERv Ofithel m&'ng'irtsnrtzglomrt larlfigok; i s

first drawn to Figs, 1. to 5, _showinpg a cutting insert

10 i Hig. Ao grasesceiians! iy ﬁéﬁ%ﬁ?ﬁﬂ}&@ﬁ?ﬂéhomlg- 1 taken
The ing ipsert 10 is tangential and indexable,
%{lﬁagi‘i};{%%n}?lgagfy manuf actured by form pressing and

Si ntﬂ% 6 iscg?%ﬁ@ cRAMEBESon N eheCelitlih @ dndoiSsdwrl th Fi. 1 taken
generally rectangular in an end view and has two
aldeptVidaVIAppdagnd. end surfaces 12. Each end surface

12 has 180 WD 2004/ 050283 PCT/ | L2003/ 000757 A
Fig. 6B is a partial cross section of the cutting insert shown in Fig. 1 taken

along VIB-VIB in Fig. 3.

Fig. 6C is a partial cross section of the cutting insert shown in Fig. 1 taken
along VIC-VIC in Fig. 3.

Fig. 7 is a perspective view of a milling cutter in accordance with the present
invention; and

Fig. 8 is a perspective view of a portion of the cutter body of the milling cutter

in accordance with the present invention, showing in detail an insert pocket.

DETAILED DESCRIPTION OF THE INVENTION

Attention is first drawn to Figs. 1 to 5, showing a cutting insert 10 in
accordance with the present invention there. The cutting insert 10 is tangential
and indexable, and is typically manufactured by form-pressing and sintering
carbide powders. The cutting insert 10 is generally rectangular in an end view

and has two identical opposing end surfaces 12. Each end surface 12 has 180°
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-7 rotational symmetry about a first axis Al passing
through the two end surfaces 12. A peripheral side

wagrorasesi4 ext ends between the two opposi ng epdI/IL2003/000757

surfaces 12 and conprises two opposed identical mnor

side surfaces 16, two 5 opposed identical najor side
surfaces 18, and four opposed’corner side surfaces 22.

Each pair of adjacent m nor and mmj or side surfaces

16, 18 nerge at a comon corner side surface 22. The
totatiomcé By eadtry BPOSH 0 firstedxds Asl gassinyt fiaeesh tHS t+wa®Ad surfaces
have 180 rotational symetry about a second axis A2

ich is perpendicular to the first axis A and

e e B TS 250 T e i o
. 1 j . t
S RS et ARG BTSRRI . o

Sppidsad édentfeal Mgort Hide duifibss 1S dndl RRK R@egé‘gb@heﬁ gideN&irfaces

first axis Al and to the second axis m nor

P .arkadblpair ethadjecertti mindrnaret tmajer sitlef surfabebyl @, 8 merge at a
first axis Al  and the_second axis A2, a mgjor plane P2
AT SPENE 185 ARTRTRAL 106 e Identicnl @PBYSIpBAnsIPF Side surfaces

[ d e ' [ n medi an, pl.ane S, . .
B AP R B B TP P00 Wi i
Peapbndibdlaf 46 ftRE FirdPaXigsA 1 Al SRS HSouNIhdiRB8SAL! Major si
opposed Iaovver ed lrco?ners 24 alr%% t wo giuggonaIO?g opgo%i%]é)r side
yugitases! 18or Sianitari . thd ol idesticed opposimigsmis side saifassr16 each
to the mmedian plane Mthan the raised corners 24. Each
laﬁaﬁnég()sir&éa al ygRery Ahokt ¢hdbirdeatiseA3a pgssivg through the

' er. oft he. t,wo .0oRpRosi n ad
PR A Syl kBB BB o e e
" S .g . r 1 . .
ol R e U SORITARD SNRAIBRE P11 ey ucr i
dediriedgbyarthe istnedis Alehdche 38culd akisi A2gan@aidrplane P2 of the
concave or V- shaged in form In accordance with a

Prang Apseat dRpisad brighadirstrenis Ad aud flae ¢hizd axis A3 and a

R R G S T e pB RO 2 e B il

RS e 120 S Tl D o v
cundradd & has didgorbtiyroppbsed diisédedmer26.a/Mel 106868 corers
26 are closer to the median plane M than the raised corners 24. Each corner side
surface 22 extends between a given raised corner 26 of one of the two opposing
end surfaces 12 and a given lowered corner 26 of the other of one of the two
opposing end surfaces 12. Each end surface 12 is provided with an abutment
member 28 having an abutment surface 30 which is generally concave or V-
shaped in form. In accordance with a preferred embodiment the abutment
surface 30 comprises three generally flat portions, two outer portions 32 with an
inner portion 34 therebetween.

Referring to Fig. 3, it can be seen that in an end-view of the cutting

insert 10 the abutment surface 30 has the form of a distorted parallelogram,

having two long edges 36 extending between two short edges 38. Therefore,
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having two | ong edges 36 extendi ng between two short
edges 38. Therefore, WO 2004/050283 PCT/ | L2003/ 000757

wo 0gashizsdut er flat portion 32 of the abut nent PEINIf28€32000757

30, extends froma respective short edge 38 to the
inner flat portion 34. The two short edges 38 are
preferably substantially paT%H el to each other. As
can be seen in Fig. 3, in an end view of the cutting
insert 10, a longitudinal axis C of the abutnent
emibeute? Blatpbaiomd2 6f dow tbutaregt su(fdceBOhexthedntipor a respective
pl ane P2, so that the two short edges 38 arge

e

gllmgf:@m 38 tp ghe E@ﬁf dat pertigspdki The dwashosredgss 38are preferably
P2. | I Al f. .

P e . o SRRSO OBl viw of

i ﬁtgngb\lg&gthg%taafebglggghg%g i§£81s@btf'ﬂ‘1?é‘ aBtnde® nRiiSdr MWhakes an

| ocated on the opposite
stte @fglé Ife widh ahe phajoe. pldfe R2esd phwtrthe wrdgehdft edges 38 are
formed at the intersection of each end surface_ 12 and
sulstariallynlecatied singeppnstte sides1of. thegnajen planeki.s i pthes words, a

N T
S92 g B ey I RS S 0o BhaEaBdamis ocated

sHth@epsosie sidd bf theengoelpiuef ace 12; and two corner 15
edges 42, formed by the I ntersection of the corner

si de sur Aaperiptrralyidgh 40nis fermed stithesintersectionpfi ¢peh end surface
tting insert 10.0f the sent inyentjon.at t .
Lcende ot Wl e forkar ot eenﬂomtréﬁfgtﬁﬁt?ls peripheral
| )
Gl O3 50 QU ABO0EH BB o v o
kRlcSRRTHcRs NS wih #8 @ldhefaied$2afké ahingr tadgeyvdd| gormed by the

|l ength of its associated major edge 42; a m nor
intetseotjore dfthes6inaesidersirfages L6 vgitlathel enalssurfagk fl 2o aind Feo corner

l ength of its . associated mn edge 44; and a ¢aqrne
gdess 4% fr@a@saéasc haaberation G the Safher S Ebigs AoWih the end
%@& aét1 whi ch the mgjor and mnor cutting edges 54, 56

6%. %&dj acent each cutting edge 52 in the end

sur facesd e Sutfing MRrtSMY HBER f18scrk IMENHdL G 18Rt BFo sections of
renmoved 25 from a workpiece during a mlling

epeh ateripheral | adge A | comsitituge sattingredgds 53t dach cuttipgredge 52

cutting edge 54 extends from adjacent a respective
g 0 emfmg rom a respelgtlve raised corner 24

COMPE§CE 8 TRYPT sutting gdge 54, ext
along substantially the whole length of its associated major edge 42; a minor
cutting edge 56, extending along at least half of the length of its associated minor
edge 44; and a corner cutting edge 58, associated with a raised corner 24 and at
which the major and minor cutting edges 54, 56 merge. Adjacent each cutting
edge 52 in the end surfaces 12 is a rake surface 60 along which chips, removed
from a workpiece during a milling operation, flow. A leading section 54° of each
major cutting edge 54 extends from adjacent a respective raised corner 24 to at
least the minor plane P1 and a trailing section 54 extends from the leading

section 54’ to a respective lowered corner 26. Between the rake surface 60

adjacent the trailing section 54’ and the abutment member 28 there is a chip
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| east the mnor plane P1 and a trailing section 54"
extends fromthe |leading section 54' to a respective

woO ovefositstor ner 26. Bet ween the rake surface 6PCT/IL2003/000757

adj acent the trailing section 54" and the abutnment

menber 28 there is a chip WO 2004/ 050283

PCT/ 1 L2003/ 000757 -9 groove 62. The portion of the

abut ment nmenber 28 adj acent the chip formng groove

62 constitutes a chip deflector 64. Referring to Fig

groove 62 Eéerpqman ELL ahuhnentsmdmbsu RBzhackt ithe ch1p forming

divid WO n e sub surfaces 70 by a join
FPKf ec 8‘%13 Fhlﬁlcg 645 |ntersects the m nor

: Ix? S i 32 r%@\/\%‘?ﬂ%? gomﬁgﬁ 2, J{P&IE géepzsfhgfefbﬂbm ; w sae é.l?pacg 16. ]TG I@ivided

s ree! mifoR sidleafih-REfARs ST %_;( :]bﬁﬁu e} Ma@feJ fle"m ﬁnaﬁ}&ne P2
parallel to the mnor plane P n accordance wt

Bipersedts cheappinot aideosurlﬁmesl@m Jlachi mimmpsidzisuhtsmirfact. A extends

The cuttl .ans pr ovi ded with a through bore 74
%W)érfﬁﬁrﬂ 80 2% am@ frte anglege \guﬂfra&e@t 1@ a nlgng RP passing

%g&&%g oqé%féﬁé %raqgl qg'tﬂéﬁg*nwrt ﬁlse oggc}ogégnce with a

€ seen

s;[%%iﬁ@'& flcét%:h Tt éﬁ’gge is éﬁg% ﬁ?é‘t%ﬁfe c 5oa pfl?@%uﬁln% insert is

tothe m nor uttlnglnser

pidvidddewithbu thirengh Hokd adeexiiéhdiﬁg dep@edd Hel Maj@Ndde surfaces 18
surface 12 is closer to the nmedian plane Mthan a

greblaving gdwore anisdcoipriding woth thescomjdaxis d i ng edges
54 of th articul rface 1 For exa
" the. (Ko gan BEEFR IR BB o BLaih g26H croge ST oi e cutting

AP Bk I S EDISOBHPI 8 0 B 0 0

dmdinent phrdne 30 ofagsLfsulat bed KEFRESIR S cl@@ﬂid’fﬁfét medlan plane
surface 30 is |located at a di stance dl, where

Mt dbharera ﬂ&aalmgjlsectlﬁ Ml s0fl gneiof tlteemajmssuﬂmgt edges 54 of the
h Fi | eadi section 54" of the 2Q
I?Péflsv a'E gfl@’ﬁﬁlﬁf agg d2- gﬁon ?@%E%t Eaﬂ?a@l( CEQSH iS¢t shqypn ﬂnm 6A,
’ a
g s G R T R

1@3ate§l 80 hadibténce M1 Heoh! $2SnRAdd 9fhn%hme'h@re'e:1's gtheegespectwe
taken at the location of the m nor plane

atmnueng serfatd 30 i54bcated tahe dsjamce odik twh@eeﬂg és Eg-‘feamr than d1.

ocated .at_a di stance fromthe nedian pla M
m &b intthe capsst SesHen shewaca Fig. 6B, the Ieadmg sectlon 54’ of the

major cutting edge 54 is located at a distance D2 from the median plane M,

whereas, the abutment surface 30 is located at a distance d2, where D2 is greater
than d2. Similarly, in the cross section shown in Fig. 6C, taken at the location of
the minor plane P1, the leading section 54° of the major cutting edge 54 is
located at a distance D3 from the median plane M, whereas, the abutment surface
30 is located at a distance d3, where D3 is greater than d3. In other words, the
abutment member 28 in the region of the leading section 54’ of major cutting
edge 54 and up to, and a little beyond the minor plane P1 (as can be seen in Fig.
4), does not protrude above the major cutting edge 54. As a consequence, chips

cut from a workpiece in the region leading section 54’ of the major cutting edge
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25 30 is located at a distance d3, where D3 is greater
than d3. In other words, the abutnment nenber 28 in
wo b@4osg8dn of the | eading section 54" of naj oPCT/UL20037Y0757
edge 54 and up to, and a little beyond the m nor plane
Pl (as can be seen in Fig. 4), does not protrude
above the major cutting edg‘e1 4. As a conseguence,
chips cut froma workpiece in the region | eading
section 54' of the mpjor cutting edge WO 2004/ 050283
5RGEEL | w20 X360 thifing 4 nblngrovess! Howrewer,diar thegregion of the

e 8gOB U SIS AMAIE UG SDLE Fhip defiter 4 prrudes
hi p..defl ector..64 d td

BRI S cPLESA U Sy BB I R b W hane

sgi%rij Figs B] Ad cﬁ'kg svifién e ARB)b Mbidetelopmetlt 6f thelehihe
evelognent of the chips. 5 In order to reduce the

i nf | uenge opderttbeediiepthddhflaenaer obthei ahip idefleetgr &4 inohe region

the trailing section 54", the abutnent_penber. 28 s
ofebie grasting sep@omdde’, thisahaiment gambper %gﬁ%rtﬁé{@@ﬁﬁg be more

d 4 in the, ' f, t traili [ : ?5
G5 ot BebichS% 8 Bled B h b SR i 5
RS RUG e Yreofbh gﬁil‘ée’ id8the 8RQNE: 540 BRnSAHhentiOWadidescribed
the cutting |ﬁsert , tneglongltudlnal axis C of the

abBvabit BEhdneehesf 2k wakiag ansercll,eharghgitgdinal ekist @eof the
maj or plane P2, Al though the shape of the '

abutrhéntgnentber 28 makes powauicrangief with thepaaige giaj_rn?ﬂr?%p Although
thaieua s uat oy e, 4Be R AT 4Gty
.raj . t it

1h2h 3985, SENE: Ry’ B ph 8B 80 SpRCks T6ng ) Benepaly slopes

oAl Renirimeofissddaraer 24 aettitblowtdnad comer 265 Withereference
44 is clearly divided into two sections, a first X
todig Arit dfn b seandthatjinf a sidetview of shesminerside surface 1, ghe minor
litt]le way pefore the major plane P2 and a ,second,.

oserdigis e fp Froaretosy 7 s Saf 4 Gating from the
| owered c r ' i ' i .
fg&‘éﬁggpﬁ%@ as][%r gi\g bé ﬁgé }%é%gidgﬁaﬁeﬁl cPu% grﬁdtaosetccﬁréd section 48

&R&ﬂﬁmg inhen W FiRg Sediforl 96 o 1) Weverb@vomee@6FiThe Rist arudion 46
I's oriented at the angle a with respect to the plane

®3ippeorimately estiliglit emd( s equerpenglic@pr torkee guEienside @@gﬁag@] 18 in a
Shdoatiars (10ve! Eonb Aol K- GPFRIE 26 ey le o B s 38 TP plane P3
& %}ﬁ ggélﬁ?\&r@%ngﬁ% @)It ef/rvlﬂ% BOHE s& Wt 48 'RERAS rdA ddifcent the

see
major plane P2 slopingly towards the lowered corner 26 in a side view (see Fig.

2) and is oriented at the angle o with respect to the plane P3 in an end view (see
Fig. 3). It is the first section 46 of the minor edge 44 that forms the minor cutting
edge 56.

Attention is now drawn to Fig. 7, showing a milling cutter 80 with an
axis of rotation R, having a cutter body 82 provided with a plurality of insert
pockets 84. In each insert pocket 84 a cutting insert 10 in accordance with the
present invention is clamped by means of a clamping screw (not shown). The

axial rake angle will generally be in the range of 5° to 20°. As can be seen, each
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Fig. 3). It is the first section 46 of the m nor edge
44 that forms the mnor cutting edge 56. 25 Attention
WO 2000050283 awn to Fig. 7, showing a mlling cutPer/m@003/000757
with an axis of rotation R, having a cutter body 82
provided with a plurality of_.insert pockets 84. In
each insert pocket 84 a cutﬂ]n'g insert 10 in
accordance with the present invention is clanped by
means of a clanping screw (not shown). The axial rake
cattgiggmmﬂt iis mmgf 0 grgat eere witlrhe # alegeanse bstwerpg woskpiece (not
can be seen, each W),2004/ 050283 .PCT/1L2003/.000757.
shawn wed refr?gcutﬂgé rRserts @é%?re'%g% SrEi {‘% ﬁ@.a‘e‘e%gﬁi: HE}@%% outter's
cl egr a t i ts 9)9{8]-}, f e
f%(_ift I'n g‘i’? nsls%tglrC grbr%at R%?ﬁ%e?{dgg%fﬁ Ace s%@ ad) a%é;%tl tl{t? Erég' 8. The
e hatket Bl cBhiptisch el siddundientiwalls 88090 phseraliys auhsverse
pocket 84 is shown in detail in Fig. 8 The insert
tpadlasd 984 conpri ses adj acent side and rear .walls 88,
90 generally trapsverse

5 b 92. T [l .
90 is gdhersm ya B censlbheorurea o %@@eiwr 11°88 1 provided
r.ovi ded, ;wi._t.h [ i 4.
G A5 AU 9 EPLRR s yA s 16 o e
bR thsdiP 18tat AR adidl] abufkiH: ¥8s1bn 9G9I THE B8 whllO0 grovided with
wa 90 is provided with two protrudlngtangiential
[

tlvogabirading usigential loaatiarppafaceamgampentangentaliloeation surface 98,

surface 98, 10 adjacent the pocket side wall 88 and
adincent thegskel side Wadl88 apd aJPWar emgepial fpgation gyrface 100, The

tangenti.al, |l ocation surfa r . . i .
idangmt lenponroagh ond foaelioh GiErHaE o7 fEptgfeeigno of
n H . .
o0 A" L2 el iR s gt
Aathemrsurtise 18ddodtedlontthe abutmémguifaseB oftGhe chtimg insert 10.

| ower tangential |ocation surface 100 abuts a.l ower
Thenlgsver taigeatialtlpeationsyirfoge 404 3buise PHeRBgeBiRleREment surface

ment. supface 30.. Clearly t r ) Loan " "
ARESE 580 P ok B it oo
ORI 1 MEHITREMIIERRS i had psStlende o
fnSert 0 i@rrhemitad iiwnhe shitivg tuttdri8, and Withirespecy to whet brientation
respect to Fig. 7, the axial abutment region 96 is | )
shovent dFign7a Sitnlaelydwithgiespect 68 Fig. /a theapial pyutmgniregion 96 is

R Lo SR G b1 P B PGB 110, e

forward region being distal the rear wall of the insert pocket 90.

As can be seen in Fig. 3, the two tangential abutment surfaces 104, 106
on each abutment surface 30 are located on opposite sides of the minor plane. As
can be seen in Fig. 2, each minor side sub-surface 70 is provided with one axial
abutment region 96 adjacent a lowered corner 26. The base 92 of the insert
pocket 84 is provided with a threaded bore 112 for receiving a clamping screw in
order to secure the cutting insert 10 in the insert pocket 84. When the cutting
insert 10 is secured in the insert pocket 84, a radially inner major side surface 20
will abut the base 92 of the insert pocket 84. Preferably, the major side surfaces
18 of the cutting insert 10 are ground. Further preferably, the minor side sub-



As can be seen in Fig. 3, the two tangential abutnent
surfaces 104, 106 on each abutnment surface 30 are
wo omanstsdn opposite sides of the m nor plane. PEAFIL20@3000757
be seen in Fig. 2, each mnor side sub-surface 70 is
provided with one axial abutnent region 96 adjacent a
| owered corner 26. The base 182 of the insert 25 pocket
84 is provided with a threaded bore 112 for receiving
a clanping screwin order to secure the cutting
sirisest 70LQrd préowel. i Wiht thpeoe ketfad®s. gidhad, ghed quosttiangng of the
insert 10 is secured in the insert pocket 84, a
cuitinigansart 16 e thenimpert pesles 84us LBSEE30 will abut the

orde subfeeah thbPareREveaen i PRELIENSY 1 s eeree

& | ' ' i cations
e R T e v o
childSBe ShadeaGamoat depsitingofidmpdsd spioini orgscwpet dfethe invention as

cutting insert 10 in the insert pocket 84 is ensured.
hatdiadteglelaiedpr esent i nvention has been described to a
certain degree of particularity, it should be
understood that various alterations and nodifications
5 could be nade wi thout departing fromthe spirit or
scope of the invention as hereinafter clainmed. W
2004/ 050283 PCT/1L2003/ 000757 -13- CLAIMS: 1. A
tangential cutting insert (10), for use in a mlling
cutter (80), conprising: two identical opposing end
surfaces (12) of a generally rectangular shape in 5
an end view of the cutting insert (10); a periphera
side surface (14) extending between the two opposing
end surfaces (12), the peripheral side surface (14)
conprising two identical opposing mjor side surfaces
(18) of a generally parallelogramatic shape, two
opposing mnor side surfaces (16) and corner side
surfaces (22) | ocated between adjacent 10 nmjor and
m nor side surfaces (18, 16); and



a peripheral edge (40) fornmed at the intersection of
each end surface (12) and the peripheral side surface

W@ 2004/05028H sections of each peripheral edge (4BQT/IL2003/000757
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constituting cutting edges (52); each end surface (12)

havi ng four corners (24, 26), two diagonally opposed

15 | owered corners (26) and ~thio di agonal | y opposed

rai sed corners (24), the |owered corners (26) being

closer to a nedian plane Mof the cutting insert (10)

ChadMS= rai sed corners (24); each cutting edge (52)

conprising a majQr cutting ed (54) formed by_the

Fnter sec%i@ﬁg@mwg eHHes %?%r(%bad Ok 8¢ dBea (Mg cwiter (30),
i ven.end surface (12); 20 each end surface (12) being

%%%ﬁ?%gg'mﬁth an abut ment nenber (28) having an

but 20) ; - . )
abutwRMdesHEAIAGHOEER) en(d\i\%ﬂlj?fa%b@(IZ)beedagé}}e%lW&og;?%hlﬂég{khape in

of the cutting insert taken’in a plane p
droerad viemoof {lleangtim insértth@);cutting i nsert (10), the
abut ment, surface (30 of a particular end surface
(12)a psripherads1de surfacabiapxisndme hetvasn thel Bueliapposimg end
segtio 54:) of. one, of, the. mj cuttin dges (54 .
SFEERE (L g aRtipBERL s HTaE P £t S8 iRl opposing
r . .
DIRFIAIS (BRQRTIRILER (AR PalloaRi R bS8l dpposing
N side sadacesa( 168 apécorvg sidakddacesqROPiodalel) bétoverh adjacent
| east the mnor plane P1L. WO 2004/ 050283
papriandoopostlesprfaceu(1d, 16kandut ti ng i nsert (10)

oS ut AL A BT TR0 28 B e 12
50 8 pE R G e RS B e 10
ostinitiny @ittiheedged(Seyr face (12). 5 4. The cutting

insert (10) according to claiml, wherein the two end
sur feachendistyfaca\ &2)1 Boving four emaersdPn2e), ywatbagonally opposed
sl et B S GRS s e A0Y 2, e
BWfed corners (26) being closer to a median plane M of the cutting insert (10)
than the raised corners (24);

each cutting edge (52) comprising a major cutting edge (54) formed by the
intersection of a given major side surface (18) with a given end surface (12);

each end surface (12) being provided with an abutment member (28) having
an abutment surface (30);

wherein, in each cross section of the cutting insert (10) taken in a plane
parallel to a minor plane P1 of the cutting insert (10), the abutment surface (30)
of a particular end surface (12) is closer to the median plane M than a leading
section (54°) of one of the major cutting edges (54) of the particular end surface
(12).
2. The cutting insert (10) according to claim 1, wherein the leading

section (54”) of each major cutting edge (54) extends from adjacent a respective

raised corner (24) to at least the minor plane P1.
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surfaces (18) have 180 rotational symetry about a
second axis A2 passing 10 therethrough, the second

w@xoog/08@28bei ng perpendicular to the first axi SP&I/IL2603/000757

The cutting insert (10) according to claim1l, wherein

the two mnor side surfaces (16) have 180 rotati onal
symmetry about a third axi s-A “passi ng therethrough,

the third axis A3 being perpendicular to the first

axis Al and the second axis A2. 15 7. The cutting

J.nsert (1) cattimgr dhsery (16) clcaordidg tehedaien nl, ewhéreini each cutting
sjde surface (16) is divided.intg two m nor si

d
ek -(3d) fedleey QoPmNILey AmiRgroTINE SE2PL50)adnshy cghegimﬁing edge
(SFothr etptegph? bydbR Mierbetibh G B hist cr ofhf g surfaces

t | poin (72) at an angle a wth
@g’sp ct ﬁtﬁﬁ@%iﬂ%g@%&g%& ng through the join (72)

4and par aeekuttimgt meerti (110) ac2brddh@ne dhim 8., Wheretwthé mgo end
I nsert (110) according to claim1, wherein the angle a )
jusfaces (1Rk heargeS8@T refadond sywompsgr ebeut @ fittieaxist Allnpassing
| nsert 0) according to claim8, wherein in an

tbﬁli?faﬁo -of the cutting insert (10) the abutnent

gurface ,}gﬁoc):utitiﬁﬁ 3\59&9 Ef (‘?)daéc'&r{li\%g TNaYinne Vgl{ér%xggshle qggj.or side

edges ( ext endi ng bet’'ween short edges

sURfcES! (1 8N Bal 19808 rhifibnal spmelidtsy hbowl aideednd \WRES Al2Npassing
the two short edges (38) are substantially parallel.

therettmoughyitheisagorichads A2 idpg perpendioundartto the firshagis Al.

erein | arger .porti of one of .the t shor .
%gges (e Puting dhpet () %c‘r?@rfimaetooqla%é,ﬁglyea@npﬁlmo minor

[ L2 , .

T8 PRERES B 807 4E0" ahatidieh ARty by A8 SFEEY passing
théretipoabR dtHenthirddeaxi® mséﬁlg irféndibulah € MR GirstRlxdA1 and the
P2. 12. Amlling cutter ( O])§écorrpr|5| ng: at | east one
seaond agisiAZert (10) in accordance with any one of

lains 1 to 11; .5 an cutter body.(82) having at . X
Teast orkhd fiEhe 1%“(?&81{0?(3899@1?8 ifh PG hovBTelnogagh minor side

surface (16) 1s divided into two minor side sub-surfaces (70) by a major plane P2
along a join (72) where the major plane P2 intersects the minor side surface (16),
each minor side sub-surface (70) extending away from the join (72) at an angle a
with respect to a plane P3 passing through the join (72) and parallel to the minor
plane P1.

8. The cutting insert (10) according to claim 1, wherein the angle a is in
the range of one to two degrees.

0. The cutting mnsert (10) according to claim 8, wherein in an end-view
of the cutting insert (10) the abutment surface (30) is elongated in form having
two long edges (36) extending between two short edges (38).

10. The cutting insert (10) according to claim 8, wherein the two short
edges (38) are substantially parallel.

11. The cutting insert (10) according to claim 9, wherein a larger portion

of one of the two short edges (38) is located on one side of the major plane P2
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one cutting insert (10) is retained, the at |east one
insert pocket (84) conprising adjacent side and rear

woiosss288, 90) generally transverse to a basePCPH)2003/000757

the rear wall (90) being generally convex; the side
wal | (88) being provided wth _an axial 10 |ocation
surface (94) that abuts a grdén m nor side surface

(16) of the at least one «cutting insert (10) at a
gi ven axi al abutnent region (96); the rear wall (90)
el atprger pottidad fithe bthenenpradtthe dwo ghoetregignas (38) is located on the
| ocation surfaces (98, 100), located on either side
Qrposite sideret the apyerpleno FR. of the rear wall (90), a

jrst of , the.two ta tial . location surfaces (98,
Q%O) abu%§n§h g?%ﬁmﬂgﬁg@%Paangbutnent surface | ocated
on t t; I .
cut 1o SR S (18] B e e Ry, GRS Py 1 10 11;
dmekcati on surfaces (98, 100) abuts a second tangentia
abutment surface |ocated on the abutnment surface

(30)a cutter bpde (¥2) havige ebileast oqsser poskeli (3¢) trowdich the at least
R
Wiflht s H 2o Wall (1£96) LAAUIP lrabliFen MER B 02), the rear

whis t(a0) béiﬁig reeaérallgl don(&Q)thekidehwall 188y being Pretidédith an axial
14. The mlling cutter (80) according to claim12

lapatiast sirfans (O) éhat ahuts asgiven dninangisktsuafaca fLi)mfithe at least one
suy.faces 4, 106) are |ocated, on.o ite sides of .
GHfing fer (O 308 pVat nKiph R RianE rapipR TS Dkt osgywall (90) being

provided with two protruding tangential location surfaces (98, 100), located on

either side of a central region (102) of the rear wall (90), a first of the two tangential
location surfaces (98, 100) abuts a first tangential abutment surface located on the
abutment surface (30) of the at least one cutting insert (10), a second of the two
tangential location surfaces (98, 100) abuts a second tangential abutment surface
located on the abutment surface (30).

13. The milling cutter (80) according to claim 12, wherein the given axial
abutment region (96) is located on a forward region (108) of a radially outer minor
side sub-surface (110) of the given minor side surface (16), the forward region
(108) being distal the rear wall (90) of the insert pocket (84).

14. The milling cutter (80) according to claim 12, wherein the first and
second tangential abutment surfaces (104, 106) are located on opposite sides of the

minor plane P1.
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