CUTTING INSERT FIELD OF THE INVENTION The present invention
relates to a double-sided, indexable and reversible cutting insert for metal
cutting operations, in general, and for 45 shoulder face-milling operations,
in particular. 5 BACKGROUND OF THE INVENTION Such cutting inserts
are generally provided with curved corners. US 6,196,771 discloses a
cutting insert having first and second side faces. Each side face includes
a pair of minor cutting edges at each corner of the insert. The two minor
cutting edges are located on two opposing sides of a 10 corner bisector B,
together forming an obtuse inner angle of about 170, and are
mirror-imaged about the bisector B. Two major cutting edges intersect
respective ones of the minor cutting edges whereby each major cutting
edge and its associated minor cutting edge together form a cooperating
pair of cutting edges. There are two such cooperating pairs at each
comer of each side 15 face, whereby the insert has at least sixteen
cooperating pairs. During a 2 milling operation the insert is oriented so
that only one cutting comer enGEGEEINGINISERTe, and only one of the
cooperating pairs of cutting edges of that cutting corner is operative. Only
half of the major cutting edge of each cooperating pair is effective. The
minor cutting edge of the operative 5 cooperating pair of cutting edges
constitutes a wiper edge, by being arranged parallel to the surface of the
work-piece, that is perpendicularly to an axis of rotation of a milling tool in
which the cutting insert is mounted. A drawback of these known inserts is
that the minor cutting edge of each cooperating pair has a constant
setting angle during the machining of the 10 work-piece. Positioning
deviation of the cutting insert relative to a cutter body
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of a milling cutter in which the cutting inserts are mounted, or axial
bending of the milling cutter (which may occur under demanding
machining conditions) may result in either a wiper corner adjacent the
main cutting edge, or a wiper corner distal the main cutting edge of the
cooperating pair cutting into the 15 work-piece face, and thereby marring
the face of a work-piece being milled. &S 5,032,049 discloses an
indexable cutting insert for face milling of engine blocks of cast iron. The
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and sgeghesendianke; awigsiatmer adjacent the main cutting edge, or a wiper
corner distal the main cutting edge of the cooperating pair cutting into the
15 work-piece face, and thereby marring the face of a work-piece being milled.
US 5,032,049 discloses an indexable cutting insert for face milling
of engine blocks of cast iron. The insert has two opposing, substantially
identical, generally square-shaped upper and lower surfaces which are
perpendicularly connected by four side surfaces. Two adjacent side surfaces
20  connect to each other via a smoothly rounded corner. The radius of the corner
R is 1/4 to 1/8 of a length X of the insert, and therefore the setting angle gets
close to zero degrees during machining of the engine block when the insert
gets close to the border line of the work piece. The corner of the cutting insert
serves in machining the shoulder of a work-piece, as well as in finishing the

25  face of the work-piece during the last pass of the milling cutter.
It is an object of the present invention to provide an improved
cutting insert. This object is attained with the subject matter in accordance

with the claims.



plane (M) located between, and spaced apart from, the first and second
end faces; and a through-bore axis ('F) extending perpendicularly through
the median plane, with the cutting insert having Y-fold rotational
symmetry about the through-bore axis; wherein: each minor side surface
is a section of a single cylindrical surface having a radius (R), the radius
(R) being greater than a minor side surface distance (D) between said
SV MIARSIOF SUTBJNAENDREONough-bore axis. Preferably, each minor
side surface may have an associated minor surface axis extending
parallel to the through-bore axis. Further preferably, in an end view of the
cutting imgseetrthesninth shteprsepfdcaverdips ubtents anmiisd centeablmgjited
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Preferably, each minor side surface may have an associated minor surface
axis extending parallel to the through-bore axis.

Further preferably, in an end view of the cutting insert, the minor side
surface may subtend a minor central angle of less than 15°.

Yet further preferably, the minor central angle may be less than 5°

Generally, the peripheral side surface may meet the first and second end
faces each at a continuous peripheral edge. Each peripheral edge may comprise Y
major edges and Y minor edges. Fach major edge may be formed at an intersection
of an associated major side surface and a respective one of the first and second end
faces. Each minor edge may be formed at an intersection of an associated minor
side surface and a respective one of the first and second end may face, and
interconnect two adjacent major edges,.

If desired, each minor edge may extend between a raised-corner, formed at

a meeting of the minor edge with a preceding major edge, and a lowered



has 180 rotational symmetry. generally, two adjacent major median lines
formed at intersections of the median plane with each of two adjacent
major side surfaces, respectively, may meet at an apex located on the
minor axis of the minor side surface interconnecting the two adjacent
major side surfaces. Typically, the median plane may intersect each minor
side surface at a minor median line. Preferably, each major median line
may be a straight line. Further preferably, the minor axis may bisect an

internal majon angle, defined by the two Adiacant MAQL Median Ings: Mme
dceswed, each major gidesurface may co%mprise a median-surface
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and second major edges. If further desired, each major side surfaces may

comprise filstuathdr degmddtbegpongbrrfdcesiextaribingironsitdesuriedianris

sur W t live the fi G If

R R e Lo, B e e

secbibd prdiaryleitohsy deltec-ertanding transiedsely tearmajoridaguatace

adiacent 1 tig%gpgﬁﬂ&%gﬁe of the first and second end faces towards the
e

support surface. Preterably, the first and second support surfaces may
form each genexailitetimediatsuppoer amglewittesHermed minsisatetione dirst

ad SRR IalehSHERRS PrIRRiRASH AR AcHle nhernal relistangle with

the medianplane, and the |nt(-;'rna1 support angle may be equal to, or
greestart ticapethiodatednalthelisinmnghds Fliftheriprafagbiyiitie infreenancelieg

aﬁﬂ@'ﬁn@ﬁ%‘&%ﬁ?ﬁ%& adiacent.the lower corner and smallest adjacent the
raised comer of the major edge.
Typically, the median plane may interseet each minor side surface at a

minor median line.

Preferably, each major median line may be a straight line.

Further preferably, the minor axis may bisect an internal major angle
defined by the two adjacent major median lines.

If desired, each major side surface may comprise a median surface
extending transversely away from a major median line formed at an intersection of
the median plane with the major surface, towards the first and second major edges.

If further desired, each major side surfaces may comprise first and
second support surfaces extending from the median surface towards the respective
one of the first and second end faces.

If yet further desired, each major side surfaces may comprise first and
second primary relief surface -extending transversely the major edge adjacent the
respective one of the first and second end faces towards the support surface.

Preferably, the first and second support surfaces may form each an
acute intemnal support angle with the median plane, the first and second relief

surface



Generally, the minor side surface may be perpendicular to the median
plane. If desired, in a major side view of the cutting insert, a major side
line parallel to the major median line and passing through the lowered
comer may be longer than the major median line. If further desired, in a
minor side view of the cutting insert, 4 minor side line parallel to the minor
median line and passing through the lowered corner may be shorter than
the minor median line. Example embodiments of the present invention
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the work-piece face, substantially without compromising the smoothness
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deviation and to achieve a high quality finished product; however, the
@laitng insert of the example embodiments are capable of reducing the
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RANS Mayikeraviesathinpractice, reference will now be made to the
accompanying drawings, in which: 6 Fig.1 is a perspective view of a
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shown in Fig. 1; Fig. 3 is a top view of the cutting insert shown in Fig. 2;
be shorter than the minor median line.

Example embodiments of the present invention provide the following
preferred advantages: because the entire length of each minor edge constitutes a
wiper edge, positional deviation of the cutting insert in the insert pocket may not
lead to reduced cutting performances, so that the wiper edge maybe able to
continue machining the work-piece face, substantially without compromising the
smoothness of the work-piece face and to the quality of the finished product;

peripheral surfaces of cutting inserts are often ground to reduce positioning
deviatton and to achieve a high quality finished product; however, the cutting insert

of the example embodiments are capable of reducing the effects of positional

deviation without necessitating grinding of the peripheral side surface.
BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention and to show how the
same may be carried out in practice, reference will now be made to the

accompanying drawings, in which:



5 Fig. 4 is a major side view of the cutting insert shown in Fig. 2; Fig. 5is

a minor side view of the cutting insert shown in Fig. 2; Fig. 6 is a section
view of the cutting insert, taken along the line XI - XI in Fig. 2; Fig. 7 is a
section view of the cutting insert, taken along the line 10 XlI -XII inFig.2;
Fig. 8 is‘a section view of the cutting insert, taken along the line=XImr =X~
in Fig. 2; Fig. 9 is a perspective view ofgn insert pocket of the milling

cutter shown in Fig. 1; 15 Fig. 10 is a front view of the of the milling cutter

shown in Fig. 1; Fig. 11 is a front view of.the of the milling cutter shown in
Fig. 1; Figh ot AETaPRE R TAor O B PR HA b Bl i

1, takgsperpendioviadyiestheirdialdlanaiiéd hgek]; Fig. 13 is a detail
view showing a wiper edge of the cutting insert 20 mounted in a correct

position infthe fkerppagketiof thevcufitktaatshonwrinshaynlit g 114 is a
detail view of the wiper edge of the cutting insert shown in Fig. 13,
mounted iFig.deidates positionittié dERAhED Be8E RIFIECAN OF A
PREFERRED EMBODIMENT Attention is first drawn to Fig. 1. A cutting
insert 20 iFipdosdancgomstfetihie weShn citvogtiosers suowmdd T Sutter
body 22 of a rotary milling cutter 24 by a clamping screw 26. The cutting
insert 20 iFig. & doublinsickids itmtestis|eviingraversievpie Badis

generally adapted to perform face- and 45 shoulder-milling a work-piece
(not showrﬁig‘\&éﬂﬂim@nd@@‘lﬁm@lﬁ%i@%ﬁmﬂﬁb‘ﬁﬁ%ﬁom
has o wig. 2,
Fig. 7 is a section view of the cutting insert, taken along the line

10 XI-XIin Fig. 2;

Fig. 8 is a section view of the cutting insert, taken along the line

XIH - XTI m Fig. 2;
Fig. 9 is a perspective view of an insert pocket of the milling cutter
shown in Fig. 1;

15 . Fig. 10 is a front view of the of the milling cutter shown in Fig. 1;

Fig. 11 is a front view of the of the milling cutter shown in Fig. 1;

Fig. 12 is a radial side view of the of the miliing cutter shown in Fig. 1,

taken perpendicularly to the radial plane P in Fig. 10;

Fig. 13 is a detail view showing a wiper edge of the cutting insert

20  mounted in a correct position in the insert pocket of the cutter tool shown in
Fig. 11;

Fig. 14 is a detail view of the wiper edge of the cuiting insert shown in

Fig. 13, mounted in a deviated position.



identical and opposing first and second end faces 28, 30. In anend view of
the cutting insert 20, best shown in Fig. 4, each of the identical first and
second 10 end faces 28, 30 is of a general form of a square having curved
corners. A peripheral side surface 32 extends between the opposing first
and second end faces 28, 30. The cutting insert is of a negative type-and "~
therefore the peripheral side surface 32 is generally perpendicular to both
end faces 28, 30. The peripheral end surface 32 has four identical major
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shape. Each minor side surface 36 interconnects fwo, adjagent me%(])r side
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and minor axes |, J are co-planar and intersect at an insert center C to
defind Brshosbiermitiing preomk-picre §hnt showfor axis | defines an axis
angle a of 45 with a given 25 minor axes J. The cutting insert 20 is

provided with aAdiariism s MeBLEIBBIE BBScXiorting BEfHEEE Wert 20 has
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through-bore dapted for receiving the clamping screw 26. The
clampittingrioserh 2ol S hewmithFigidh sasle b e T ifigpt and second
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abouiptphbrisidighutface 3XisxTenlinbdivsteariticeppning fitfhaoedseeombend
have Fa%gsh %?56@5‘?‘%&%%{% insert is of a negative type and therefore the
peripheral side surface 32 is generally perpendicular to both end faces 28, 30.
The peripheral end surface 32 has four identical major side surfaces 34 of a
15 generally parallelograramatic shape, and four identical minor side surfaces 36,
also of a general parallelogrammatic shape. Each minor side surface 36

interconnects two adjacent major side surfaces 34.

A given major side surface 34 has 180° rotational symmetry about

given major axis I associated therewith and extending generally

20  perpendicularly therethrough. Similarly, a given minor side surfaces 36 has
180° rotational symmetry about given minor axis J associated therewith and
passing generally perpendicularly therethrough. The major and minor axes I, J

are co-planar and intersect at an insert center C to define an insert median

plane M. A given major axis I defines an axis angle @ of 45° with a given

25 minor axes J.

The cutting insert 20 is provided with a clamping through-bore 38

extending between, and opening out to, the first and second end faces 28, 30.



40 and four lowered comers 42. The raised corners 40 of each of the first
and second end faces 28, 30 lie in a first and second end planes EF, Es,
respectively. The median plane M is parallel to, and lies midway between,
the 10 first and second end planes EF, Es. The lowered corners 42 are
closer to the “median plane M than the raised corners 40. Thé major and
minor side surfaces 34, 38 are each int&sected by the median plane M to
form major and minor median lines LI, LJ, respectively. As best shown in

Fig. 4.2 major side, lines S1 lying. jor side. G
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of the major, median lipes L1', LI" of two adjacent major side surfaces 34
meet HBARFAZE define an internal corner angle It. The apex A lies

on the minor axigyL fseRRRIES I NS ING! Sre SEREE IS Bteadingers

between the adjacent major side surfaces 34.In a particular embodiment,
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from ansdseoplateMntinntisuriaed axisds Wing in the associated bisector

plane B paral lel{’%\é t1?1(1:"213' or and minor side surfaces 34, 38 are each intersected by the
median plane M to form major and minor median lines Ly, Ly, respectively. As
best shown in Fig. 4, a major side lines Sy lying on the major side surface 34

15  and extending from the lowered corner 42 parallel to the major median line Ly
is longer than the major median line Ly. As best shown in Fig. 5, a minor side
lines Sy lying on the minor side surface and extending from the lowered
corners 42 parallel to the minor median line L; is shorter than the minor
median line Lj.

20 As is best shown in Fig. 3, imaginary extensions of the major
median lines Ly?, Ly of two adjacent major side surfaces 34 meetatan apex A
to define an internal corner angle . The apex A lies on the minor axis J
associated with the minor side surface 36 extending between the adjacent
major side surfaces 34. In a particular embodiment, the corner angle p is a

25  rightangle. A bisector plane B passes through the through-bore axis T and the
respective minor axis J extending perpendicularly to the median plane M to

bisect the corner angle p.



5 through-bore axis T. The minor side surface 36 intersects the associated
minor axis J at a minor surface distance D from the insert center C.
Generally, the minor surface radius R is two to twelve times greater than
the minor surface distance D. In the particular embodiment, the minor
surface radius R is approximately four times greater than the minor "~
surface distance D. The minor 10 side surfaces do not all conform to the
same cylindrical surface. The minor side surface 36 subtends an acute

minor central angle v, preferably of less, than 15. In a non-binding .. ..
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The first and second end faces 28, 30 each intersect the peripheral

15 side surface 32 at a peripheral edge 44. The peripheral edges 44 have each
four major edges 46 associated with the adjacent major side surface 34, and
four minor edges 48 associated with the adjacent minor side surface. In the
particular embodiment, a given major edge 46 extends between given lowered
corner 42 and given raised comer 40, and a given minor edge extends between

20  given raised corner 40 and given lowered corner 42. Each of the major and
m:inor edges 46, 48 may constitute major and minor cutting edges, respectively.
The particular embodiment has four major cutting edges and four minor cuiting
edges associated with each of the first and second end faces 28, 30, for a total
of eight major and eight minor cutting edges.

25 The first and second end faces 28, 30 have each a peripherai rake
surface 50 extending in an inward direction of the cutting insert from the
respective peripheral edge 44 towards an end abutment surface 52. The end
abutment surfaces 52 may be generally flat, and substantially parallel to each



abutment surfaces 52 has a general form of a square having beveled
comers, which is rotated relatively to the respective end face 28, 30. The
peripheral rake surfaces 50 comprise each four major rake surfaces 54
associated with the 5 major edges 46 and four minor rake surfaces 56
associated with the minor edges 48. The major and minor rake surfaces™
54, 56 have major and minor rake widtles WI, WI, respectively, defined in
directions transverse to the associated major and minor edges 46, 48,
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therebetween 91?21.?15 g%éf)?aﬁpeegt%g:su@ IXrto orl]:xene %ﬂlg{g@gﬂa@% Méripheral rake
15 surfaces 50 and the respective end abutment surface 52. The rake step 58
extends from the end abutment surface 52 transversely to the median plane M
to a step height Hg. The step height Hg increases gradually from a minimal
step height adjacent the lowered corner 42 to a maximal step height adjacent
the raised corner 40. In the particular embodiment, the minimal step height is

20 Zero.
The major side surfaces 34 comprise each first and second primary
relief surfaces 62, 64 adjacent each of the first and second end surfaces 28, 30,
respectively. Bach of the first and second primary relief surfaces 62, 64
extends from the adjacent major edge 46 towards the major median line L.
25  First and second side abutment surfaces 66, 68 extend along each major side
surface 34 away from the first and second primary relief surfaces 62, 64,
respectively, towards a substantially planar side median surface 70 extending

therebetween generally perpendicularly to the median plane M.



11 Attention is now drawn to Figs. 6 and 7. In each major cross section of
the cutting insert, taken in a plane generally perpendicular to a given

major side surface 34, the first and second primary relief surfaces 62, 64
may be straight, or they maybe convexly curved. The major rake surfaces
54 may 5 be straight, or they may be concavely curved. First and second -
primary relief lines FF, Fs tangent to ttie first and second primary relief
surfaces 62, 64, respectively, at the respective major edge 46 form each

an acute interi%rtt{elit‘fg;nagggggvgpdg&(f}lt{‘oe dign plane Y. The rr?lﬂfcérﬁ%%k%

cp may be cons antor may vary along the’major edge. The variati
the refigf @ngfehepurnting hesint,ifkandordaiane gonamlisesireddeiilaition. giten

first and second sjde ahu t surfaces §6, 68 form each an acute side
abutHai¥ é%é#%@%ﬁ%%ﬁ%@ i) %n%?}:flﬁ%rgir el SL?trr%gﬁ%cggfg@ %ay
may besgananally tepsiapbaless ity caajed siticsnajaceakd sarfabis 54 may

IS G BN PARIE B CAAes S DA e

angle;z.aacentiine Joner enieh 4AdaRdARCISREAS aloiRy toefaoaj@2, 64,
edge 46 towards the raised corner 40 in such a way so as to define a

helicatRpestiseiigrb fmBrSPrafier Sipiakerlan 46 40mL sadhel AUAIRTg et
in eagh, 1MiNQL A BSSREEIRRIRhN CYHINRIAND oAl bI arRtaREor may

generally perpendicular to a given minor side surface 36, the minor side,

surfasergelimethpansiticidarar T eneerainarPh RIS HIcCARRHG A TRedh in
1?(;?6‘1’;%%%%1%%%11 - JRg Al aHier adsaralalabieahaulian sisntnt

X defining a front-to-rear direction and a direction of rotation Z,

and basfioer 66uhfgfimserackGinagetosiindenimenti g asanthibe maetan

of R oty SR SIRCE TR Sederat et K e

01? ted irectionalterms appearing
throughjutsttie sspeiéiddliani dngeataittg cqug! tiomgreatathant tae relicf angle
¢. In the particular embodiment, the primary relief angle ¢ is equal to the side
15 abutment angle ¢ adjacent the lower comer 42, and decreases along the major
edge 46 towards the raised corner 40 in such a way so as to define a helically
twisting primary relief surface 62, 64. As is best shown in Fig. 8, in each
minor cross section of the cutting insert 20, taken in a plane generally
perpendicular to a given minor side surface 36, the minor side surface 36 is
20  perpendicular to the median plane M.
Attention is now drawn to Figs. 9 to 12, The milling cutter 24 is
rotatable about an axis of rotation X defining a front-fo-rear direction and a
direction of rotation Z, and has four cutting inserts 20 in accordance with the
present invention mounted each in an insert pocket 72 provided at a cutter front
25 end 74 of the cutter body 22. It should be noted that directional terms

39 1t

appearing throughout the specification and claims, e.g. “front”, "rear", etc.,
(and derivatives thereof) are for illustrative purposes only, and are not intended

to limit the scope of the appended claims. The insert pocket 72 comprises



(and derivatives thereof) are for illustrative purposes only, and are not
intended to limit the scope of the appended claims. The insert pocket 72
COMPIISES - ----=mmmmmm = mmmmmmmmmmmeeee 12 adjacent inner and outer walls 76,
78, generally transverse to a pocket base 80. The outer wall 78 is

provided with an outer location surface 82 and the inner wall 76'iS™ ~~~
provided with front and rear location sutfaces 84, 86 located on either

side of a central recessed region 88 of the inner wall 76. The pocket base

80 is 5 _provided with, a threa ore 90 for Vi . '
26 in IR RN RS TG e D e et oo ORI
the caitinguiRserilROdSsspavided Rvitheain settriockeory s 82 tud firstiznrd
second end faces 28, 30, e.g., the first.end.face IS itioned to f

gene?ﬁ#}/—{éhﬁgﬁmwim%%@%dﬁ@%ﬂ? %‘ns%rf%%?gtloh %ﬁﬁ%éfbl Biter
milling; fUsieS canshrRRs e s G8esRliiarend faile78 2 Thhpadrnhase A is

face 30 constitutes a supporting end face (not shown), and is pogsjtione
With m@wé%é@mfémé&ﬁﬁ QJH%@@%E%ET{%H 1 %% he0 80

A fron, Quter. RIQREHIM G o heBpaisiivpandiiage 92 constitutes an

operative major cutting edge 98, while a front minor edge 100 of the

operative end fiGkenthesuERsinseas28issperai & MMBr ek dge 52
| asso%%s%&%@%o%ﬁ%@&%em% Feneeda6 984 fie HESisidsitioned to

abutment sur 6 of an inner rear major side surface §not shown),
locatefdcadjenentishinparaaile Snwdnds 02 hedlispsiosielretdirniee the
major cting cdge 98 ADUG O AR LR O6RLeN PHEREERE EnBFace
Yhe fﬂ’rggigll&(%% e(l%tr&rl1ne§r1 %%gr?\ztég%%g}} gn outer rear major side 20 surface

(not skeemisttinsentthoojes sivcard iat slowvahduidcateesiiaed ithdhe
o TR S R S e e SR e T e
the figHsRs edge 96 of the operative end face 92 constitutes an operative major
cutting edge 98, while a front minor edge 100 of the operative end face 92
15  constitutes an operative minor cutting edge 102 associated with the operative
major cutting edge 98. The first side abutment surface 66 of an inner rear
major side surface (not shown), located adjacent the operative end face 92 and
opposite the operative major cutting edge 98, abuts the front and rear location
surfaces 84, 86. The first side abutment surface 66 of an outer rear major side
20  surface (not shown) adjacent the operaﬁvé end face 92 and located adjacent the
operative major cutting edge 98 abuts the outer location surface 82 of the insert
pocket 72.
The cutting insert 20 and the milling cutter 24 shown in the figures
may be used to face-mill a work-piece (not shown), machining a 45° shoulder
25  on the work-piece face, and therefore the cutting insert 20 is located in the
insert pocket 72 so that, when the milling cutter 24 is rotated about the axis of
rotation X, the operative major cutting edge 98 describes a frustoconical

envelope having a generator line G forming a generator angle i of generally



maybe used to face-mill a work-piece (not shown), machining a 45
shoulder 25 on the work-piece face, and therefore the cutting insert 20 is
located in the insert pocket 72 so that, when the milling cutter 24 is rotated
about the axis of rotation X, the operative major cutting edge 98
describes a frustoconical envelope having a generator line G forming a
generator angle g of generally 13 45 with the axis of rotation X. In order to
provide a high-quality work-piece face relatively free from machining
marks or blemishes, the operagive minor cutting gdge 102 functions. as a
wipef SHEE 5 SRS T Rain PSR R R il oL el e
to the:RXiscplFRIRtIRE e e Rl euiiRs 34 blERdshaparatperatajominor

cutting edge 98 forms a positive major axial rake angle yA with a radi
Piancwisgkaias \WAGHGR 75 R R 6120 LIb AP IO A e

of rotglian X Aidhsspilingcfiar 2didbessEhows br g niifing berexingThe
insert 20 shown in the figures may be indexed in the insert pocket 72
aboupnmﬁmgw&@@@m%ﬁn%bw@cﬁ%mj_lelif?gsﬁ%‘%"{éﬁmh
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The cutting insert 20 may additionally be reversed so that the first end

face BBmtaﬁdve‘émﬁ’éthiﬂh}ﬁﬁ}rﬁ%?é@qﬁ@él@ﬁ@ki@M%nd the second
end face 30 May,0ecaMmg Hhe.0oRY otlie: LR ACR e M HOGHI R in the

additional fresh major edges ich can be indexed to the position of
the opeeatiyedksiniajaboutting boigebdolemdtally it dotr oftene afafsr apieh

Bt e B T R s

perfopais@snariiniogiop eretions ina giteivpabjtinret¢ted attithgtitse first
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sintering rpédnetaliy picalnearamsiRtive whe fheedefsoTdmpdiphadditkidel

Surfa%rees%aznc;eftjor edges 46 which can be indexed to the position of the operative

15 major cutting edge 98. Generally, each of the major and minor edges 46, 48

constitutes “full effective” cutting edges, i.e., the entire extent of each of the

major and minor edges is capable of performing machining operations in 2
given position of the cutting insert 20.

The cuiting insert 20 in accordance with the present invention is

20 . preferably manufactured by form-pressing or injection molding and sintering

of metallurgical, ceramic or cermet powders. The peripheral side surface 32 of

the cutting insert 20 may be ground to increase positioning accuracy thereofin

the insert pocket 72, which may be desirable in milling a smooth, high-quality

face of the work-piece. However, in accordance with the present invention, it

25 may not be necessary to grind the peripheral side surfaces 32 while maintaining

- desired smoothness and quality of the milled face of the work-piece.

Attention is directed to Figs. 13 and 14, showing the cutting insert

in accordance with the present invention machining the work-piece face 108



the cutting insert 20 may be ground to increase positioning accuracy
thereof in the insert pocket 72, which may be desirable in milling a
smooth, high-quality face of the work-piece. However, in accordance with
the present invention, it 25 may not be necessary to grind the peripheral
side surfaces 32 while maintaining desired smoothness and quality of the
milled face of the work-piece. Attentiobdis directed to Figs. 13 and 14,
showing the cutting insert in accordance with the present invention
machio e yalGReee/aseil ddurhileanion seswisin i
cutterin & Cortect position (Fig. 13) and in a deviated position (Fig. 14). In
the cderdetepgsiticionFjg1 ) tHe tiperreety@osienitie dadityifaest edge
machjnes work-piece face 10 fi ipi [ ' :
et P AT SN D e A e e s o FETng M LRI v fe
assoegigied Kpasedivd onajdisstitingr eogeodd 1 bl ovendnsewonththe bisector

mounted in the deviated position (Fig. 14), the wiper ed still

hacHRIES Beane oee L PSSt Suthg eiares By sven
locateghepnm@aRANG WipedeRariéanpdiif @x(@iging fran tipbisaiterpiesll
B away from the operative major cutting edge 98. %O Although t tod
presdReTHnEs tanHak maess tes 595 LAER AEthD: gé?é%%?%ﬁﬂ' }gﬁ?’y,

it shoyld, be.uREsrsiaqRthal YesiexerlipsationsiascondifeatMavesuftbm

be made without departing from the spirit or scope of the invention as
hereithsrenesntiveanaios ceifipgdger?a double-sided reversible and

Iindexable C“ttirﬁtﬂgﬁrﬁ mﬁltisin : iizgx%rﬁ%%(?xl ﬁﬁb%%%ﬂ%éﬁéﬁﬂwﬁeﬁ%%n
gnd faces; a peripheral side ‘surtace extending between said first and

secoridgrael dagasithbuingiphsrailside suc!‘alse)od_ riiatisimgons ritgmtionfeand
SR R hdon B B SHHRESo: AR UGPRL WMPE scope of the

invention as hereinafter claimed.



each minor side surface interconnecting two adjacent major side surfaces;

a clamping through-bore extending between, and opening out to, the first
and second end faces; a median plane (M) located between, and spaced
apart from, the first and second end faces; and a through-bore axis (T)
extending perpendicularly through thed fnedian plane, with the cutting

[ Kljﬂ? ing Y-fold rotational symmetry about the through-bore axis;
wheérein: éach minor side surface is a section of a single cylindrical
surféceltiehlingderadius @ stlrndadidsxdRy boittygrestet themaisnigondentical

side syurfacs distange (L) hevesn saiheagh HaipREsideigyriagmaedtiending
i

through-bore axis. 2. The cutting insert of claim 1, wherein each minor

side R 1152R FRIS R 4Rd GERARY P GoSirlEP AR NG| side it p&RAIRrising
to the thepughdbarerfaxis GRY 3. e ceitinguneedsoftizdingl awheegir thenber,
radi N e n lve. fj : . mipAar. si .

e e BT g i aces:
(R) is'¥ERS M AYER-BAE BXIANAEY LEM4RRD a STHRFRBISRIE Sorfiefirst and

distareedPei Thrsutingnaarbeieaim lovdetebrinam eadvigwadheart
cutting insert, the minor side surface subtends a minor.central. angle o .
oes T T 4 A e S o o DR S S e enang
anglesgrssicary Shouphe i tisgistselans, cdintie whidnsinnsae having Y-fold
peripbgirlRide,swragy mwsals ercheluthesiiel and:sesensenekiaces daside
peripheral edge; each ri%heral efﬁﬁ,c%m rises Y major egggeiﬂngy di
minot885es igﬁt%ﬁfrae R S MO B AP SR FLE R oSt . the radius
assd€iatednmajmrasiddémnrfaceiand sde spdatiecdiiarobtiie) tredvaed said each
secqgg]wdf@ggﬁé@@gm m}%%ﬁ“%geiggg(med at an intersection of 16

an associated minor side surface and a respective one of the first and
second end faces, and interconnects two adjacent major edges.
2. The cutling insert of claim 1, wherein each minor side surface has an

associated minor surface axis (N) extending parallel to the through-bore axis
(T).

3. The cutting insert of claim 1, wherein the radius (R) is between two and twelve

times as farge as the minor side surface distance (D).

4. The cutting insert of claim 3, wherein the radius (R) is between three and six

times as large as the minor side surface distance (D).

5. The cutting insert of claim 1, wherein in an end view of the cutting insert, the

minor side surface subtends a minor central angle of less than 15°,
6. The cutting insert of claim 5, wherein the minor central angle is less than 5°.

7. The cutting insert of claim 1, wherein: the peripheral side surface meets each of
the first and second end faces at a peripheral edge; each peripheral edge
comprises Y major edges and Y minor edges; each major edge is formed at an
intersection of an associated major side surface and a respective one of the

first and second end faces; and each minor edge is formed at an intersection of



8. The cutting insert of claim 7, wherein: each minor edge extends
between a raised corner formed at a meeting of the minor edge with a
preceding major edge, and a lowered corner formed at a meeting of the
minor edge with a following major edge; and the raised corner is disposed
farther from the median plane M than the lowered corner. 9. The cutting
insert of claim 1, wherein: each minor side surface has 180 rotational
symmetry around a minor axis (J) that passes perpendicularly through
said each minor side surface; and the through-bore axis (T) and the minor

axis 4d) AefiparDinpriosinlane R veh bisgrsisaid RAchtRNPESiA8 second

surface. 10. The cutting insert of claim 9, wherein two adjacent major
mediad ﬁ%%essfﬁﬁﬁ CHOMRERR B S IBF AL MRS 8ne with each of two

adjacent major side surfaces, respectively, meet at an apex located on

the FROE IR, (MRHNE JRAPT7SIHR SRS IS GABNEEHRINE MO between a

adjacent major side surfaces. 11. The cutting insert of claim 10, wherein

eachARSf PRI i8lstrarfiitding theoMifns edethy thsarbceding maior
11, wh@geiaﬁ@@nﬁmrakigdm@ewmdnaraalﬂm}og aﬁghe_ dﬁlﬁl@edabg_ethﬁ'th a
two pligighty AEiAFRRLm AR MEYALINGS: 43 The,cling ISP oh GaMdiar
wherein eacth major side surface comprises a median surface extending
in ot diee ioh P WRray AYEA major median line formed at an
intersection of the median plane with that major surface, towards first and
cand major edges formed. at the intersection ,of that major surface ,with, _ ..
S sp it EoHIP AELe Shr kR oS T TS B NG e SP AT 15 190
wherelatisarl eaommijorasidadugfacenconapiisds) fitrtandssesondreappictiarty
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major edges, respectively. 17 15. The cutting insert of claim 14, wherein

said BLehH ﬁ%‘!fjdr’%f&?é‘@%ﬁ EE%%&?EB% (B) which bisects said each minor side

surface.

10. The cutting insert of claim 9, wherein two adjacent major median lines formed
at interseclions of the median plane with each of two adjacent major side
surfaces, respectively, meet at an apex located on the minor axis (J) of the

minor side surface interconnecting the two adjacent major side surfaces.
11. The cutting insert of claim 10, wherein each major median line is a straight line.

12. The cutting insert of claim 11, wherein the minor axis bisects an internal major

angle defined by the two straight, adjacent major median lines.

13. The cutting insert of claim 1, wherein each major side surface comprises a
median surface extending in opposite directions away from a major median line
formed at an intersection of the median plane with that major surface, towards
first and second major edges formed at the intersection of that major surface

with respective first and second end faces.

14, The cutting insert of claim 13, wherein said each major side surface comprises
first and second support surfaces extending from the median surface towards

the first and second major edges, respectively.



first and second primary relief surfaces extending from said first and
second major edges towards the first and second support surfaces,
respectively. 16. The cutting insert of claim 15, wherein: the first and
second support surfaces each form an acute internal support angle with
the median plane; the first and second primary relief surfaces each form
an acute internal relief angle with the ;median plane; and the internal
support angle is equal to, or greater than, the internal relief angle. 17. The
cutting insert of claim 15, wherein: each end face has Y raised corners
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surfaegsr edghSdemosts doefésiredrrsionlie s apgdet witfeties rresshest piéne;
and the internal relief angle is largest adjacent the lowered corner and
smallest adjacent the raised corner of said each E%or edge. 18. The
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being closer to the median plane than the raised corners; each major side
surfates pfePlats 38 fietialvEnabesRBCEhanR &% t8'8lie fifstHRBICe sy the

majonedaesikgsprusively; each major edge extends between a lowered
corner and a raised corner; said each major side surface has a major
median line formed at an intersection of the median plane with that major

sidelderfatbnaingen afrplajor Shdavhrsinofeme centifgom e Yaraiafoearrys and
line pagaliabtp db@ sraiarameskiaedlingnaird Bapsndodoudihin@clowerdshe than

corr\lssr is longer than the major meéiian line. 20, The cutting inseyt of claim
19, WheRY St ek et e e
facesigefocoriizst thndist condsetinod edgesyradpéativiElges each form an acute

internal relief angle with the median plane; and the internal relief angle is
largest adjacent the lowered corner and smallest adjacent the raised cormner of

said each major edge.

18. The cutting insert of claim 1, wherein the minor side surface is perpendicular to
the median plane.

19. The cutting insert of claim 1, wherein: each end face has Y raised corners and
Y lowered corners, the lowered corners being closer to the median plane than
the raised corners; each major side surface intersects the first and second end
faces to form first and second major edges, respectively; each major edge
extends between a lowered corner and a raised corner; said each major side
surface has a major median line formed at an intersection of the median plane
with that major side surface; and in a major side view of the cutting insert, a
major side line parallel to the major median line and passing through the

lowered corner is longer than the major median line.

20. The cutting insert of claim 19, wherein each minor side surface intersects the
first and second end faces to form first and second minor edges, respectively;

each minor edge extends between a raised corner and a lowered corner; said



each minor edge extends between a raised corner and a lowered corner;
said 18 each minor side surface has a minor median line formed at an
intersection of the median plane with that minor side surface; and in a

minor side view of the cutting insert, a minor side line parallel to the minor
median line and passing through the 18wered corner is shorter than the
minor median line. 21. The cutting insert of claim 1, wherein each end

face has Y raised corners and Y lowered corners, the lowered corners
beingpelbsunes site medass prine thiaathediginedcdriens eaeh wirpispeigs of
surfage ierselatbeadirstandnsesondendrfasesde foumiinst antk sesond the
minor %d es, respectjvely; each minor efigoe ﬂ,(;:'xtends bet een rgergiﬁc,éad sin
corraft et A & S8fy RN inor &ide " YurtaeEnasa minbFesne
mediznugtetferinedrat aoimeisebtidardhandhaedizer pladeniing. that minor
side surface; and in a minor side view of the cutting insert, a minor side

line %?rallel_to the minor median line and passing through the lowered
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lowered corners, the lowered corners being closer to the median plane than the
raised corners; each minor side surface intersects the first and second end
faces to form first and second minor edges, respectively; each minor edge
extends between a raised corner and a lowered corner; said each minor side
surface has a minor median line formed at an intersection of the median plane
with that minor side surface; and in a minor side view of the cuiting insert, a
minor side line parallel to the minor median line and passing through the

lowered corner is shorter than the minor median line.



