WD 2004/ 050283 PCT/ | L2003/ 000757 TANGENTI AL CUTTI NG
| NSERT AND M LLI NG CUTTER FI ELD OF THE | NVENTI ON The
present invention relates to a tangential indexable
cutting insert and a mlling cutter for use in netal
cuttin rocesses in general and for mlling a square
W%Wgﬁﬂsﬁg? |oi n a workpiece in particular. é’C’E%/R%WD CF
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 nmajor 10 (thicker)
di mension of the cutting insert. An advantage of such
an arrangenent being that the cutting insert can
W thstand greater cutting forces than when oriented
in such a manner that the cutting forces are directed
al ongTANGENTIAL( CHITING ) INSERANANDMHILINGCEUTERN g
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
negati ve axial rake WO 2004/ 050283 PCT/1L2003/ 000757
FREED OIETHEAONSAR FIoRegat | ve axi al rake angles are
di sadvant ageous, e.g., they have been found to be
def i ci elbe preseniinvierttpnaflatasite mctngdeotial dpdextidatciting insert

LR/ %n}ﬂiﬂ]ggcutt%{r ofr Iuscetih fneta? o Cf_? }I_'Jr%gesrsreasth? rg&len%lra? and for milling a

square shoulder in a workpiece in particular.

BACKGROUND 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 or a workpiece the cutting forces are directed along a major

10  (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 cuiting 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

15 double-sided indexable tangential cutting insert having a prismoidal shape with
two opposed generally rectangular rake surfaces connected by side surfaces. The
cufting insert has 2 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




10

15

20

25

A doubl e-si ded i ndexabl e tangential cutting insert for

a boring tool 5 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
e of 3 relative to the protruding flat island

|
w@gﬁ‘f’%f)ﬁb an "insert axial rake angle". TeAHMREHRTF

each cutting edge is a descending | and surface that
nmerges With an increasing-incident angle surface to
forma chip breaker groove. Each increasing 10

i nci dent angle surface extends fromits associ ated
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either the top or the bottomof the cutting insert,
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other and to a centrally | ocat ed
axigitrekedingly veill msnh m aminmigese in the "vartieal t exterit 9f thie pacspasing s

e e Spre o B, AROCTS ot st B, BN TRk, SEERE"

%&%%ﬁﬂé@éﬁpﬁﬁhﬂs@ﬁe‘&mﬁﬁﬁﬁ in abutment wth
respective support surfaces of the insert gﬁ&
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" abut menTherpreighéipclesed e WEN S8PEP3 iay owlers

[ erRl REER in A WRBE AL ¥Rufuh il face-mill has a positive ax1a1
rake angle, even when the necessary clearance between the cutting insert 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 rthomboidal in

shape. The main cutting edges 10 of each end surface are parallel (see also Figs.
7 and 8) to cach 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 rclief 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




-3 surface nerge at an acute-angl ed nounting 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 nounting
corner with a different nounting angle has to be
used. In either case, a different mlling cutter has
to be used. Mreover, the axial rake and relief
angl es are interdependent and any change in the axial
relief angle results in &-correspondi ng change in the
relief angle, which is not always desirable. It is an
obj ect of the present invention to provide a
sugfacelynergsitde doitnrdestedineunting ngant [reérdgud thange theseint rakhat
angfréglgfﬂgegsﬂ ?z{tiw C&Wﬁé ?%ﬁgeﬁthepﬁ'b ovepOFlgn? Eetls t%ﬂ%srgn fed or a
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doubl e-si ded i ndexable tangential cutting insert

tangentigl| entdne dnsert; et substanbinlly” vegpaes then ahovepompiioned .
prebiyMARY OF THE | NVENTION In accordance with a first
aspect of the present invention, there is,,provided a
t angelhisiadirtieay p&ﬁtﬁ@f thegpessent ifventiange piowida adbwblé-siged
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waakhi@eent maj or and m nor side surfaces;

SUMMARY OF THE INVENTION

In accordance with a first aspect of the present invention, thereis: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




and a peripheral edge forned at the intersection of
each end surface and the -4 peripheral side surface,
two sections of each peripheral edge constituting
cutting edges; each cutting edge conprising a ngjor
cutting edge forned by the intersection of a given
maj or side surface with a given end surface; each end
surface having four coners and being provided with an

~ abut nent nenber having an -4-abut nent surf ace;

pe%% %rglggelgeg%léﬁge two fong %F eacggqrerl§ ereggeggee gglrsgjl 1P§g9tting

e@mmers and two dlagonally opposed rai sed corners, the
| owered c rners bei ng closer to a ne ne M of
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ref erab end faces have 180 rotationa
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age passi ng therethrough.
-4a- Yet further preferably, the maj or side surfaces
have 180 rotational symmetry about a second axis
passi ng therethrough, the second axis being

per pendi cular to the first axis.

Typically, the leading section of each major cutting edge may extend from
adjacent a respective raised corner to at least the minor plane,

Preferably, each cutting edge further comprises a minor cutting edge and a
corner cutting edge formed, respectively, by the intersection of minor and comer
side surfaces with either end surface.

Further preferably, the two end surfaces have 180° rotational symmetry

about a first axis passing therethrough.




Yet further preferably, the two m nor side surfaces

have 180 rotational symmetry about a third axis

passi ng therethrough, the third axis being

perpendi cular to the first axis and the second axis.

If desired, each m nor side surface may be divi ded

into two mnor side subsurfaces by a major plane

along a join where the major plane intersects the

m nor side surface, each m-A®sr side sub-surface
extending away fromthe join at an -5 angle a with

respect to a plane passing through the join and

par al¥eelfutfler tgreferublyprthe mhagoresidCameacas |haye t186° anglidhan
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edges is located on one side of the ngjor plane and a
to fther 6%@?“}56?‘%1116@"8?‘1?’%% other one of the two short
edgesr igssite@CALR hiflt sidiSuPRRORAY Be FivilRd %tottaﬁ nﬁﬁérosride
| ane. In accordance with a second aspect of the
subsuglaeen tbyj 4 (nater iname aldngrajoin whenedbé amgbraplariel infersgete whet er
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which the at |east one cutting insert is retained,
the at | east one insert pocket conprising adjacent
side and rear walls generally transverse to a base,
the rear wall being generally convex; the side wal
bei ng provided wth an axial |ocation surface that
abuts a given mnor side surface of the at |east one
cutting insert at a given axial abutnent region; the
rear wall being provided with two protruding
tangential |ocation surfaces, |located on either side
of a central region of the rear wall, a first of the
two tangenti al

(D=




| ocation surfaces abuts a first tangential abutnent
surface | ocated on the abutnment surface of the at

| east one cutting insert, a second of the two
tangential |ocation surfaces abuts a second
tangential abutnment surface |ocated on the abutnent
surface. The given axial abutnent region may be

| ocated on a forward region of a radially outer mnor
si de sub-surface of the given m nor side surface, the
forward region being distal the rear wall of the
anghs e mtithpegkeat to al plar@xpaslgeh@u0 dicfeited phffelftb s mabe
Pecond WO 2004/ 050283 PCT/1L2003/000757 -6 tangentia
Pa%tit ment surfaces are | ocated on opposite sides of the

M NOIGERERINE the ﬁ@'e@:m@ﬁ)%%ﬁ@-ﬁr@él o%neﬁ@ﬁv%ygew For a

better understanding, the invention will now be
descrif gieepd-vigw obthoesfties ingoxtihpatertmymit surfast mhy bedlermsiede
in b1 Gin@ RE IR 00 Gt R 1B0R ch BudBlofiUges T 0.1 1 2

per spective v cutting I nser accor dance
wi t h Rrbferaplyethe two stiorhedgtsiagrspbsfamgallPparalleh first side

viewf . the cutting insert in Fi :Fi 3.is a
ena g FeERb B B onaPed b o e o e
orFong sidd of the aafor paRElami aerger Rl of titeotisdd bhd 6T3hd R8RSt
ha in Fig. 1; Fig, 5 is a cross-sectional view of
edéf’f‘és ped %&F QERASte SgeRfihs HaImiRjanes t aken al ong V-V in

Fi 9. Hacédr@hncORith 8 s&oﬂﬁa[s’ﬁ_éc@bf thé ?x%%n?ﬁ%ﬂtﬁﬂ, Rl fshe
cutting insert shown in Fig. 1 taken along VIA-VIA in

pryiged agnilling oajter comprising:a partial cross section of the
CUt 4 Mk RSO b L oy taKEN along VIBVIB i
g. 3. H Q. 'S a partial cross section of the
cut taicngeribodehdvirgrd Vaastione st pabkétak ehich the at least one
cutting insert is retained, the at least one insert pocket comprising adjacent side and
rear walls generally transverse to a base, the rear wall being generally convex; the
side wall being provided with an axial location surface that abuts 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.
The given axial abutment region may be 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.

In example embodiments, the first and second
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along VIGVICin Fig. 3. Fig. 7 is a perspective view
of a mlling cutter in accordance with the present 20
invention; and Fig. 8 is a perspective view of a
ortion of the cutter body of the mlling cutter in

Y
nce wwth the present invention, showing in
W@%’ﬁ%ﬁ’ 3n insert pocket. DETAILED DESCRIGHH- RIS THE
| NVENTI ON 25 Attention is first drawn to Figs. 1 to 5,
showing a cutting insert .§0 in accordance with the
present invention there. The cutting insert 10 is
tangential and indexable, and is typically

thEHa i A ebtfnesk sayfadcd amlwaebasinm%@d_ﬂe sfleNbfahé Aghor pRANI de
.powders. The cutting insert is generally
rectangular in an end view and has two identical

' end surface 12 has 180
W@%@W@%k@%@ﬁ? -7 rotational
synmet Bor abwtitr endeistantingxthe itVenfiars sitih gotvhveodegdrittelebst wo
end .surface 12. A peripheral side surface, 14 extends
B AP gl B T 51350 i B cour g Sy ieg i
© CONPigl $@Sa HepeORRARALLS ad@mzﬂ[gqﬁe_rtrﬁ BQbrdahddSrifithé pefat
16, two opposed identical nmajor side surfaces 18,
ievegtidnour opposed coner side surfaces 22. Each pair of

adj ace ] : por sjide surfaces 16, 18 nerge at
- a g%m%nar?él%fgﬁ%ﬁﬁ%? g@%ﬁ?@%gsﬁg{n 'gl’t wo identi cal

OppPPigl B almjuamewi dfeheswﬁingb desert sﬁawﬁﬁpm‘_gm;g \kﬁ_o o
rotatiopnal symmeiry about a second_axis ichis
per %n%!stﬁﬂe‘éqndts Sy ?ﬁtﬁ%?‘lﬂa‘% igsext shawa imHigsBs t hr ough
th ' TR ' : j gidard he
o Bt b Db Ocfinat WS o ing LR e Bhovl HPELH Mo
almg&/-Y80 Figttat i onal synmmetry about a third axis A3

‘pasgi ng, through the opposi,ng mnar side surf.aces. 16.
T eFlen i it B RiHER ¢50% sodBBR BE it e shiet i 1y | BIGH
aling IA-VIA ff@g.econd axis A2. A minor plane Pl of the
cuttin i,nser%_ 'S ) ) )

-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 cufting insert shown in Fig. 1 taken
along VIC-VIC in Fig. 3.

Fig. 7 1s a perspective view of a milling cutier in accordance with the present
invention; and

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

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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defined by the first axis Al and the second axis A2, a
maj or plane P2 of the 15 cutting insert 10 is defined
by the first axis Al and the third axis A3 and a

medi an plane Mis defined by the second axis A2 and

W@g‘ﬁﬂ@éd axis A3. Each end surface 12 has four

two di agonal |y opposed | ower ed P@OF34EY0L0757

and two di agonal |y opposed rai sed corners 26. The
| onwered coners 26 are closer to the nedi an plane M
than the rai sed corners 24. Each corner side 20
surface 22 extends between a given raised coner 26 of
witgiond] syhenctryabORROBkIs 81 Passitlel AERSH 1:]% %nR HARE
owered corner 26 of the other of on the two
posing end surfaces 12. Each end surface 12 is

deg ' .
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can be seen that in an end-Vview 0O e cut | Nsert
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lig furface 30, extends froma res ec
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to each other. As can be seen |
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maj or, pl ane, P2. I n other words, I on of
%‘ﬁag dnserthd isvisTigehby thedfest 288 Ak anduﬂm ﬁnrdmmom anil de

o B BB Bt A LSRRG,

Each end surface 12 has four corners, two diagonally opposed lowered
corners 24 and two diagonally opposed raised corners 26. The lowered corners
26 are closer to the median plane M than the raised corners 24. Fach 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 paralielogram,
having two long edges 36 extending between two short edges 38. Therefore,
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on the opposite side of the mgjor plane. 10 A

peri pheral edge 40 is forned at the intersection of
each end surface 12 and the peripheral side surface
14. For each end surface 12, the peripheral edge 40

w6 9Pl a8S two mej or edges 42, formed by the
|

Atersecti on of the mpjor side surfacess TELMW¥N7The
end surface 12; two mnor edges 44, formed by the
intersection of the mnor-g&ide surfaces 16 with the

“end surface 12; and two corner 15 edges 42, fornmed by

the intersection of the corner side surfaces 22 with
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thelsuitiag tnset (10, % lengiwidmiabatieG g thefbuiment asmber 28 makesapor

e 42. I Npr _ _cuttingyedge..b ext endi ng, al qug at
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wee il cAmpriees teR aaingeflzased26 Gormad by dherintersieionrefithe mgjor

_ 540 t er 28 there is.a chi
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' 62 cor_lstittﬁt es a chip defl ector 64.

fthe semen idgy sugfaeds 24, widl theicad

sniaee 16 is divided

In the cutting insert 10 of the present invention at least two sections of
each peripheral edge 40 covstitute cutting edges 52. Each cufting edge 52
comprises a major cutting edge 54, extending from a respective raised comer 24
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 frailing section 54> and the abutment member 28 there is a chip
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into two m nor side sub-surfaces 70 by a join 72 where
the major plane P2 5 intersects the m nor side
surface 16. Each m nor side sub-surface 70 extends
away fromthe join 72 at an acute angle a with respect

ne P3 passing through the join 72 and
wé%e@qs%{" to the mnor plane Pl1. In accordafeS WYy a

par
specific application this angle is approximtely |.P.
The cutting insert is prdvided with a through bore 74
ext endi ng between the major side surfaces 18 10 and
having a bore axis B coinciding with the second axis
8!€29V6A§2- clre partiere ofithe bminpnt meMbera2&H4djacent thachipdonsisg

i .the cutti pLpsert taken in a plane
%g%@&oﬂ{hgut%ae&m ﬁ%&’gﬁf E‘ﬂe P1 of the cutt !Ong I nsert
10, t heRefeddiu} GEFig. 2 Wié 808 tPefh ndnddfdeistiiaM 680 vided
surface 12 is closer to the nedian plane Mthan a
PR B0E Stdeothbesuriacss Tnky aficinh® where the awjarrglansdBe s
; [ e S For ampl
iRl P mindr D6 hiahe P Rsam inf 8% Mo oo Th RS
%’f@&tﬂ;@m fﬂfﬁazUoimVZ than amjta)an%m ut\i/iﬂggespngtoBé‘r plglﬁe 1t:l’|3epds§gé

t | ) ated at a_ di stance rom:the
Bg%ﬁwaP’ghU@e?%d Iam%lleg i the; mor ebﬁ%i’ i V8 acegrdanes ntith a

g _ ) dl .
SPILC PTG iSRG PapuhaliO S (oo IERE, et S

pseradad With Eitgrougithore ¢ ekading hetseet thermadr sidd sirbee2 08
di stance D2 from

hOr. ti d 4 1is.| ted, at,
aﬁﬁjlelgvﬁr%%igé E%ﬁﬁe‘:%}%lmsd‘ I‘é%g’g%ect%ﬂ@g’% ment surface 30
i s | ocaisafinak seendh FRNGK 1613C, MNBEE S éeéti(ﬁ&ﬁ%@&ﬂtﬁ%%an

im/larly, in the cross section shown in Fig.

i i ' j Ok .CUL T ] edge,.54 i s
SPERAOGAEAS O ot GRS Mok o it
Mittbare asleadiige sevtiot Fdhtof Sanef Gt e 3hajor3 Buthi |e&$e@t o ﬁﬂtth@

3. n ot her

di.st.ance d3 ere D3 is greater than _ ot |
PAGFYEr © St Eof SxtRisarm B crors S9don sapveninoTigt 64,
Hecoatii ' ' ' | RO -
tt o, aﬂri%segﬁﬁ ??Irbeﬁg%%%é%tﬁl@é% %%%4 pl aﬁgggﬁf t?lgs ahyage
logpted atra disignee BY | fraodbe mudiapr maneuMk velizpass, theeresmictive

ULt 54. As cansequence, chips cut froma
oSBT PrioohEy Pk SPEE AL Shut trBaueatrbimaL
Sirijaly, utht ich@s 8&d86n shown in Fig. 6B, the leading section 54° of the
major cufting 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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WD 2004/ 050283 PCT/ | L2003/ 000757 -10 54 are well
formed during a mlling process. However, in the
region of the trailing section 54" of the major
cutting edge 54, the chip deflector 64 protrudes
e major cutting edge 54 (as can be seen in
Wﬁ?@?{‘{%ﬁ%gnd on the right hand side of FifsBRNY6B),
whi ch can disturb the devel opment of the chips. 5 In
order to reduce the influence of the chip deflector 64
in the region of the trailing section 54", the
abut ment nmenber 28 is designed to be nore distant
58 rapenwicl dofilddoduringt 4 irilling posessd Howevee, ineihe aegiad of e

t&aﬁ%‘als%e%%g 368 L ammor conttandn s ot it Ao b Byuat™®
e ml éxl‘&uﬁ%: ﬁ’\(fagfsaﬂ&ese@ﬁ'ﬁmﬁgél hﬁkﬁ@ﬁihe ht b
nal axis C

ongltu the 10 abut nment nenbe 8 makes
suln ofiBigs 6A and)bB), whidhtvan Idstllﬂﬂa}b@ niexﬂlwnmfthwhlm ugh t h e

To be Goaraprpgt i RhaRs G 88 ohih efedlr el ! B fin o

oii'ﬂhé Hg5h d% gdttish InT, de Mﬁlﬂﬁerﬂ&n@%ﬁﬂ&hh Vesibmade be more
downwar fromthe rai sed corner 24 to the Iovveregl,

distan &pmzbe mgjop |uttiag epghdbin the regien obthe t‘iaﬂﬁla fegiion
b h
i i B Fll of LB B P, Dl gplihoas 3%5??‘.34&5
aboviej irsin el viewnofdhe exttmpdnseg ¥0; the ohgitudirgl seid € of Her
4t it bef t ' pl

St el SR BATEIAG WIPGH ERE PR s SErE 4
tﬁe%hﬁﬁk%flt@ﬁﬂ BElc@EEIze 38 is SHAVnfih Pl 496B¢ Fé}féra‘l@ strhight

approxi mately straight and is perpendicular to the

gy gde Sicde ik gat deve 2oy idesized §1a§@ agileng @& esngplly spesand
|
S B rybI oY A8 bt S SRRE 26, Wi BorBioPRE
t(ﬂﬁlgﬁ%gﬁfad ﬁe ﬁell‘eﬁ I‘ﬂha’ﬂ@% ﬁﬂﬁ@hetvfztgtheﬂﬁnﬂf su]dﬂ sarfacd:’ﬂi( ﬂ‘ieomgmgl y
towards. the [ea coner I.nN a Sli ew.(see ki
edge 44g cleat Todivideg Ho O gagonsny st sechipn 46 1 Freening frorg thene
AL BmEr24 13 a%lf&gy Yo tﬁéﬁlﬁ_]or Eﬂaﬂeh flnd d dechit deBonf 49 St

section 46 m nor edge 4 forms the m nor
extatdingrfiom dlatgfirs&@otion 46 to the lowered corner 26. The first section 46

is approximately straight and is perpendicular to the major side surface 18 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). The second section 48 extends from adjacent the
major plane P2 slopingly towards the lowered comer 26 in a side view (see Fig.
2) and is oriented at the angle a 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° fo 20°. As can be seen, each
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25 Attention is now drawn to Fig. 7, showng a mlling

cutter 80 with an axis of rotation R, having a cutter

body 82 provided with a plurality of insert pockets
In each insert pocket 84 a cutting insert 10 in

84.
ce with the present invention is clanped by
W@é@ﬁ[’é&g a cl anpi ng screw (not shown). TGEM2ALH0YST ke

angle will generally be in the range of 5 to 20. As
can be seen, each WD 20044050283 PCT/1L2003/ 000757
-11 cutting insert is seated so that there will be a
cl earance between a workpiece (not shown) and the
cutting insayt issesed scsthafithae will bea slearhamdeivéeend)varlgriccet(het
illing cutter.s face 86, The rycture of..the jnsert
s a0 i S i Aisonakinveiin pgabet eiingtuid
128 Bl £ 1ThS dtrSAIFB lof FRSInAFH RIERAB4SE Syvag deRdllin Wad. 185 B2,
90 generally transverse 5 to a base 92. The rear wall

igert peckgieffegoniprigesasinpent sidn and neer vdllg 88,2 gengally tansverse

d with an axial location surface 94 for
tog%%’azés%?iﬁg a given mnor side surface 16 of the cutting
i nser t THOreat walh 98xd gdnemliycoret andthcsideoball §he pravded

e S S ek S T
ottt @6t 05 art AxiAHHRMRRE rekidf 9@.0%@&@@1@9%@@&“%1%@& a

[ ower tangential |ocationh surface 100. The

tweaprgesdingthngeotiad tdcatonsurfhcss, @0 uppes tdngentiablgcation sirtdse P8,

ide of a,central ion 102 of .the r.ear The
o ¢ mibEre Py AR e whenih doliGT et o D
tWemagRatidl deatichutes hredtbafed 08 eithhd sido 0fid eshiralTefib®e102 of
abut nent surface 30 of the_cutting insert 10. The
theaoms wall 2hq Eha wrper prgeatial dppetim Efaes DB 30U B PEPOh (AP ERRGH!
oS Rletith 107 WoR b WY Bt i 30 OF B ke ideB 10
Theloper fangensa dochionesuvihde 00 ebper lowentat gratislabuiment surface

14 ot AR Shrens O o s T i T B
udel HoRGwif fe§RbAb! R abulitiBurkdde BO Gre vked ShIFFWIRA ihe cutiidgh

respect to Fig. 7, the axial abutment region 96 is
insest 30 ésdmenmted hohomilding eyfien §0,1 o8l with respest faathe prigifation
sl{Molﬁ Ff‘g' g_e Sﬁ#l?arﬁry%tﬁl ?e%pécwd Flghf the axial abutment region 96 is
located on a forward region 108 of a radially outer minor side sub-surface 119, the
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-




20 forward region being distal the rear wall of the
insert pocket 90. As can be seen in Fig. 3, the two
tangential abutnent surfaces 104, 106 on each

abut ment surface 30 are |l ocated on opposite sides of

r pl ane. can be seen in Fig. m nor
Wépﬂg‘g&éﬁg sur f ace 70 is provided with OneP(ggpgpsmomm
abut ment region 96 adjacent a | owered corner 26. The
base 92 of the insert 251pocket 84 is provided with a
t hreaded bore 112 for receiving a clanping screwin
order to secure the cutting insert 10 in the insert

SEERELT0 &b gdisn) With tidd suificesi fiogid, gbod ipesidadny ef then
the jnsert pocket 84, a radlally i nner maj or side

cuifipg wecst Hhin thy weeripoeketdids wgged o2 of the insert pocket
B4, Pr BIASAR o phlify [Mbon ThlBecdltel@REE w0 4 Eﬂ
cutting In are ground. Further prefera the

ofipanideulasity at @Dﬂd\@uﬁ%ﬂﬁdﬁﬁﬁ@%ﬁ&@ﬂ&@ﬁmmﬂﬁahmﬁZ

S aces, 70 ar roun h t.hese surf S.gr und
oG e S VIS RSP om ChR TG OF RO o1 208 Feife o
hiBS8kdr cR@sket 84 is ensured. Although the present
invention has been described to a certain degree of
particularity, it should be understood that various
alterations and nodifications 5 could be nmade w thout
departing fromthe spirit or scope of the invention as
herei nafter clained. -13- CLAIMS: 1. A tangentia
cutting insert, for use in a mlling cutter,
conprising: two identical opposing end surfaces of a
general ly rectangul ar shape in an end view of the
cutting insert; a peripheral side surface extending
bet ween t he tmp opposi ng end surfaces, the periphera
side surface conprising two identical opposing major
side surfaces of a generally parallelogranmatic
shape, two opposing minor side surfaces and comer side
surfaces




| ocat ed between adj acent major and m nor side

surfaces; and a peripheral edge forned at the

i ntersection of each end surface and the periphera
side surface, two sections of each peripheral edge
constituting cutting edges:-l®ach cutting edge
conprising a major cutting edge forned by the
intersection of a given major side surface with a
ChAIMA: end surface; each end surface having four
corners and being provided with an abutnent nenber
havi ng an abutnent surface; characterised in that the
1.f our Acigeiiital ebttihdRs@T) forawé Inalmil kS Gohpsish: agonal |y
opposed | owered corners and two di agonal |y opposed

rai sed coners, the |owered corners being closer to a
twoddendisalpperingvndfsutiines efa ganaglly mstangulahsape inenend view of the
M NRLsy Wherein, in each cross section of the cutting

insert faken in a plane parallel to a minor plane P1

of the cutting insert, the abutnment surface of a
a gipheral Sider suefack suntig Getv@et ihe 396 opsbsinglad BReHcad) thelpafifheral
.4gt n a Ieadiqg sectign of, one_ of, the na#%%icutting
SiqsfyEaceomprging Hio {deptinalpprasiges Eigor side surfaces o gegerallng
patdligRigtan8f AR sHATROtwiooppbahdindnor YHE iR tRed M cbBRALADsurfaces

section of each mpjor_ cutting edge extends from
locgifd-hebiren gdineanb mator ped mifios side 8fages; aadb at | east the
by _ L L . . .

@ FBRGITORE ormEl ot e il df Bl IS oA ot sige
sugfaqei Fvor seetinns jof epch ggripherd cdgeconsigutirguittinggdgage f or ned,

‘ e el the . intersecti.on i nor _and carner
cofPQRGE UE ol il b LSRR [Py B lonh BRn

magjortsidersgribersweitli a giveroerdi saffadepedeh @hdrbdrfacei@nigg fout f@ndrvend

b end surfaces have 180 Ilr]hotatjonal symmetry about a

“FE PETVICEL yuesnf pempenhaying g ghutmsnt sprfaces ut ¢ i ng

chhiS®irisedGl@atli Ng to claim4, wherein the major side
surfaces have 180 rotational symetry about a second

thefopicompersalihe prdl suFaeetompsisgh, the second axis A2

two diagonally opposed lowered corners and two diagonally opposed raised corners , the
lowered corners being closer to a median plane M of the cutting insert than the raised
corners;

wherein, in each cross section of the cutting insert taken in a plane parallel to a minor
plane P1 of the cutting insert, the abutment surface of a particular end surface is closer to
the median plane M than é leading section of one of the major cutting edges of the

particular end surface.

2. The cutiing insert according to claim 1, wherein the leading section of each major
cutting edge extends from adjacent a respective raised corner to at least the minor plane

P1.

3. The cutting insert according to claim 1, wherein each cutting edge further
comprises a minor cutting edge and a corner cutting edge formed, respectively, by the

. intersection of minor and corner side surfaces with either end surface.




bei ng perpendicular to the first axis Al. 6. The
cutting insert according to claim5, wherein the two

m nor side surfaces have 180 rotational symretry

about a third axis A3 passing therethrough, the third
axis A3 being perpendicul at4to the first axis A and

t he cO axis A2. 7. The cutting i.nsert accordin
o' S it RS Ao b e du e ite endn Gl 0
rdtatiofalt syntetr @bows la diest 3xi0 A WakAeLeRRibréugh®j or pl ane P2
along a join where the major plane P2 intersects the
m nor side surface, each m nor side sub-surface

5ext empd aftingineey: dcbSink REclhigl A vlerdh t}é@&lﬁ@- sﬁlewfébe% have 180°

respect to a plane P3 passing through t LOI n and
rofoafl| semmegy ehut friserond priaAd ppssingghergieoughitthe segoridraséy A2
bAE MR ulP1h@ MR} fxis Wperein the angle a is in the
range of one to two degrees. 9. The cutting insert
according to claim8, wherein in an end-view of the
cut t4 knsert. the.abutnent.syrface is elongated.in
8¢ or mTﬁegc\}llu%% Lﬁs\r/%t PFERGIE gogc L3 MAISHTH (e TR Pes gﬁle figfaces have
189A ootbtiemdheymmel. abdilte thid iniind3 ipasaistthaetugh, 1 thid akidiam

9, wherein the t sho edges are substantially
belrig perpey, I.C‘r‘]]frlt.o t%ﬁgkm%ﬂgﬂd‘%%é?@n #8dfdi ng to claimo,
wherein a larger portion of one of the two short
edges is |ocated on one side of the nmjor plane P2 and
7-a | athfetpginses qeeording o caimel, whersin esch mior side surfase tis
‘ Ce | . . g
AR o 56 T8 P kTR B I M g2 Blont A BB e
majpieplane B2 interiepls dretminor sadeosorfdem eechvninbr sde/subisarfafe extending

' -1 ; -15- a cutter dy havin l.east
o B0 8 acebianBb oienfofibe’ dineiiBibo B b gf o ha
‘paratisktotthd minor plaad PRd, the at | east one insert pocket
conprising adjacent side and rear walls generally
transverse to a base, the rear wall being generally
8. CONVEh¢;cutting ik @cdorlihg BRAME D HP¥ledtle aid isaR tRh@e of one
| ocation surface that abuts a given mnor side surtace
to Byo deggeest | east one

=]

9. The cutting insert according to claim 8, wherein in an end-view of the cutting
insert the abutment surface is elongated in form having two long edges extending

between two short edges.

10. The cutting insert according to claim 9, wherein the two short edges are
substantially parallel.
11. The cutting insert according to claim 9, wherein a larger portion of one of the two

short edges is located on one side of the major plane P2 and a larger portion of the other

one of the two short edges is located on the opposite side of the major plane P2.

12. A milling cutter comprising:

at least one cutting insert in accordance with any one of claims 1 to 11; and




cutting insert at a given axial abutnent region; the
rear wall being provided with two protruding
tangential |ocation surfaces, |ocated on either side
of a central region of the rear wall, a first of the
two tangential |ocation surt&ces abuts a first
tangenti al abutnent surface |ocated on the abut nent
of .the at |east on cuttln%hlnsert a second

f
a gt fiady haypeehlvgit A @pert Broket 1B whichihest depstangcuttige insert is

reeRifed e hEIRSLE Bid 1ﬁ§eﬂ?3b@kéf%8ﬁ1p§éiﬁé AFRchQERAE 1O whall§g generally
abut ment surface he mlling cutter according t

ESKETRR 192 bageh Biearas waﬂée@g\zewrdior epnveH therﬁéiﬂwaﬂémlmpmwéed
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i de sub -SUT ace O m nor e sur
cmf@rrg/mmt at @gu@n akel abgtmuhns teaion; the reag svall \ba:lng pafvided emh two

cutter C or
prefifek B8R vestln kST osplell St B BT E R R or e
reaibwdllyefirst sfithk ace tngertial localonduiteo pnsd i8t GhEtRGalebuinlat
surntlageol%cegcleda (g]nethg al;iitment 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.

13. The milling cutter according to claim 12, wherein 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.

14. The milling cutter according to claim 12, wherein the first and second tangential

-abutment surfaces are located on opposite sides of the minor plane P1.




