-1- CUTTING TOOL AND CUTTING INSERT THEREFOR 5 FIELD OF THE INVENTION The present
invention relates to cutting tools of the type in which a cutting insert is retained in an insert pocket of a
cutting tool by means of a retaining screw. 10 BACKGROUND OF THE INVENTION In cutting tools
for grooving, turning or parting-off, and in cutting toalg for rotary slot cutting, a cutting insert is often
retained in an insert pocket between two generally opposing jaws. In these tools, chips flowing from
the cutting insert's cutting edge along its rake surface during a 15 cutting operation may engage the
jaw adjacent the rake surface and subject it to considerable abrasive wear. This disadvantageous
effect will in time reduce the.jaw's ability to retain the cutting insert within the insert pocket. One
solution which significantly overcomes this disadvantageous effect is disclosed in US patent No.
5947648. A tool holder includes a 20 holder blade having an upper jaw and base jaw wherein the
upper jaw is fitted with an exchangeable hard material shield insert for protecting it against wear.
However, this introduces additional maintenance of the tool. It is an object of the present invention to
provide a cutting tool Wit%ﬁﬁg@@g@@m@%ﬁﬁgﬁw-ﬁi@@ﬁgﬁisadvamage is 25
substantially reduced or overcome. -2- SUMMARY OF THE INVENTION

5 FIELD OF THE INVENTION
The present invention relates to cutting tools of the type in which
a cutting insert is retained in an insert pocket of a cutting tool by means of a

retaining screw.

10  BACKGROUND OF THE INVENTION
In cutting tools for grooving, turning or parting-off, and in
cutting tools for rotary slot cufting, a cutting insert is often retained in an
insert pocket between two generally opposing jaws. In these tools, chips
flowing from the cutting insert's cutting edge along its rake surface during a
15 cutting operation may engage the jaw adj acent the rake surface and subject
it to considerable abrasive wear. This disadvantageous effect will in time
reduce the.jaw's ability to retain the cufting insert within the insert pocket.
One solution which significantly overcomes this disadvantageous
effect is disclosed in US patent No. 5947648. A tool holder includes a
20 holder blade having an upper jaw and base jaw wherein the upper jaw is
fitted with an exchangeable hard material shield insert for protecting it
against wear. However, this introduces additional maintenance of the tool.
It is an object of the present invention to provide a cutting tool with a
retaiﬁing mechanism in which the above referred fo disadvantage is

25  substantially reduced or overcome.



In accordance with a first aspect of the present invention there is provided a cutting insert comprising
an upper surface, a lower surface and a peripheral surface therebetween, the peripheral surface
comprising opposing forward and rear surfaces and opposing side surfaces extending between the
forward and rear surfaces, a through bore extending between the forward and rear surfaces, the upper
surface comprising a rake surface, the forward surfacg. comprising a forward relief surface and the
intersection of the rake surface and the forward relief surface forming a forward cutting edge, the
lower and rear surfaces being generally v-shaped in a first and second cross section, respectively.
Preferably, the first cross section is generally perpendicular to the side surfaces and upper surface,

and the secon(% tion J LM icular to the side surfaces and forward surface.
Further prefera @Wﬁﬁfﬁ% [@ Eﬁ& j‘ﬁair of insert lower faces which extend at an insert
lower angle relative to eachjgthesorneébavigas SHsiarp&anpisepReRal Al fesh @rrdaces which
extend at an insert _rear angle relative to each other. If desired, the insert lower and rear angles are

external non-a®ueyidehfeQUItRG SMETy CHBNRSEI lower and rear angles are internal non-acute angels.
In accordance with a ggeopshasPegetine RregRILINVGRHRY NAEE a peripheral surface

therebetween, the peripheral surface comprising

opposing forward and rear surfaces and opposing side surfaces
extending between the forward and rear surfaces,

a through bore extending between the forward and rear surfaces,

the upper surface comprising a rake surface, the forward surface
comprising a forward relief surface and the intersection of the rake surface and
the forward relief surface forming a forward cutting edge,

the lower and rear surfaces being generally v-shaped in a first and
second cross section, respectively.

Preferably, the first cross section is generally perpendicular to the
side surfaces and upper surface, and the second cross section is generally
perpendicular to the side surfaces and forward surface.

Further preferably, the lower surface comprises a pair of insert
lower faces which extend at an insert lower angle relative to each other; and the
rear surface comprises a pair of insert rear faces which extend at an insert
rear angle relative to each other.

If desired, the insert lower and rear angles are external non-acute
angles.

Optionally, the insert lower and rear angles are internal non-acute

angels.

In accordance with a second aspect of the present invention, there
is provided, a cutting insert comprising: an upper surface, the upper surface
comprising a rake surface; a lower surface; and a peripheral surface between the
upper and lower surfaces, the peripheral surface comprising: opposing forward

and rear surfaces, the forward surface comprising a forward relief surface;



is provided, a cutting insert comprising: an upper surface, the upper surface comprising a rake
surface; a lower surface; and a peripheral surface between the upper and lower surfaces, the
peripheral surface comprising: opposing forward and rear surfaces, the forward surface comprising a
forward relief surface; - 2a opposing side surfaces extending between the forward and rear surfaces;
and a through bore extending between the forward and rear surfaces; wherein: an intersection of the
rake surface and the forward relief surface forms a forward cutting edge; the lower surface comprises
a pair of insert lower faces which form an insert loy a'r_angle between about 90 and about 150; and the
rear surface comprises a pair of insert rear faces which form an insert rear angle between about 90
and about 150. There is also provided, in accordance with a third aspect of the present invention, a
cutting tool having an insert pocket the -3- insert pocket comprising a rear abutment surface and a
lower abutmenopsadace suitlsa freadddiviong fortwedrirtitbdooaammbait ertrssuffees amulaacutting
insert comprisiﬁ%:o%nﬁj%% Se%%ar{:fma Itc))é?‘%%g geﬁrr{g adperighr%%%l surface, t\k}]v r{gkgetyveen, the
peripheral surface c%mprlsmg: oppos%ng Orward Snd ey sitaces aﬁgroa[)SESing JiHL s@faces
extending betwigenrdheiforwintiankeeartaufandsha tiough beliefexteheintpintwve ériedorward and
rear surfaces, the .upper surface comprising a rake surface, t?e forward surface comprising a forward
relef surface aRHE FHEFSUAPT SHELRRS SUPHSE R & TPOFAT O FATRSE RATO AT = forward

cutting edge, the layerapdépangidBa®scen about 90° and about 150°; and the rear surface
comprises a pair of insert rear faces which form an insert rear angle between

about 90° and about 150°.
There is also provided, in accordance with a third aspect of the

present invention, a cutting tool having an insert pocket the



being generally V-shaped in both a first cross-section and a second cross- section, respectively,
seated in the insert pocket such that the near abutment surface cutting tool comprising: an insert
holder having an insert pocket, the insert pocket comprising a rear abutment surface and a lower
abutment surface, with a threaded bore formed in the rear abutment surface; and a cutting insert as
defined above seated in the insert pocket; wherein: ttg rear abutment surface of the insert pocket at
least partially abuts a rear surface of the cutting insert; the lower abutment surface of the insert pocket
at least partially abuts a lower surface of the cutting insert; and a retaining screw passes through a

through bore,pithe futiigg Hb?%ﬁrﬁi‘ﬂ%\s;éhf%diBBM&?&%‘V%%@%W%?%%QPr%b%ftltﬁ&iﬁser_t pocket.
BRIEF DESCRIPTION OF THE DRAWINGS For a better understanding of the present invention and

to show howstiiEacsaméhhrathiraded isdeolaringdr i tice reaferbrtinantl susiadss angde coties

accompany e SRNIAS Ui B RESPRAINE VROl 81 sutipgeq dnggggerdance wih

perspective view of a secon ting tool in "accordance with
the present ithezationy &dg, 3his agrshpedtive fiew ofamitting: segtiosiind thefirstlamadsecond cutting

o e SR S e e S £ RNl g secr
surfaces, a through bore extending between the forward and rear surfaces, the
upper surface comprising a rake surface, the forward surface comprising a
forward relief surface and the intersection of the rake surface and the forward
relief surface forming a forward cutting edge, the lower and rear surfaces
being generally V-shaped in both a first cross-section and a second cross-
section, respectively, seated in the insert pocket such that the near abutment
surface cutting tool comprising: an insert holder having an insert pocket, the
insert pocket comprising a rear abutment surface and a lower abutment
surface, with a threaded bore formed in the rear abutment surface; and a
cutting insert as defined above seated in the insert pocket; wherein: the rear
abutment surface of the insert pocket at least partially abuts a rear surface of
the cutting insert; the lower abutment surface of the insert pocket at least
partially abuts a lower surface of the cutting insert; and a retaining screw
passes through a through bore of the cutting insert and is threadingly received

in the threaded bore of the insert pocket.

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:

Fig. 1 is a perspective view of a first cutting tool in accordance with the
present invention;

Fig. 2 is a partial perspective view of a second cutting tool in
accordance with the present invention;

Fig. 3 is a perspective view of a cutting section of the first and second

cutting tools showing a cutting insert retained in an insert pocket;



Fig. 5 is a perspective rear view of the cutting insert; Fig. 6A is a partial first cross sectional view taken
in the plane VI-VT in Fig. 3 showing a lower surface of the insert having a concave generally v-
shaped cross-sectional surface, the insert being somewhat spaced from the insert holder for the sake
of clarity; Fig. 6B is similar to Fig. 6A but for the lower surface of the insert having a convex generally
v-shaped cross-sectional surface; -4- Fig. 7A is a partjal second cross sectional view taken in the
plane VII VIl in Fig. 3 showing a rear surface of the in Bt having a concave generally v-shaped
cross-sectional surface, the insert being somewhat spaced from. the insert holder for the sake of
clarity, and 5 Fig. 7B._is similar to Fig. 7A but for the rear surface of the insert having a convex

generally v-shapedid®<s §dBGorsrsairfee CHERA Ao sRERIPT IOK OF RPREFERRED
EMBODIMENT Att@tﬁ{'iﬁ% iﬁé&%&&&?ﬁ%&%ﬂﬁ%iﬁ%@éﬁmng two cutting 10 tools in accordance

with the present invention. Fig. 1 shows a first cutting tool 10 used for metal cutting operations such as
grooving, side turnifiégahds paeispestva reafirsesutithetoslti@ dosapiises an insert holder 12 in the

form of a rectangulay. blade.with a cutting insert 14 retained in.an inse t.16-by-means of a
retaining screw 18. 'e%(%tﬁnagl?%gé%@ﬁg rfgst%%gﬁi/a?nvéﬁmgc et g}é;élr%rﬁgp}?s‘gﬁgrﬁ]énd sintering
carbide powdegss. 3Figowiapeviswecssarfaceafittingiisett2visgd fonvatargsiotalietal chittind operations.
The second cutting too] 20 comﬁrise an inse{}t holder 22 iplthe

cross-sectional surface, the insert being somewhat spaced from the insert
holder for the sake of clarity;
Fig. 6B is similar to Fig. 6A but for the lower surface of the insert

having a convex generally v-shaped cross-sectional surface;



form of a circular disc with cutting inserts 14 retained in identical insert pockets 16 by means of
retaining screws 18 and arranged around the 20 periphery of the disc. The cutting tools 10, 20
comprise a cutting section 24 which includes the cutting insert 14, the insert pocket 16 and the
immediate vicinity of the insert holder 12, 22 adjacent the insert pocket 16. It should be noted that
directional terms appearing throughout the specificaﬁbn and claims, e.g. "forward", "rear", "upper",
"lower", etc., are used as terms of 25 convenience to distinguish the location of various surfaces

relative to each other. These terms are defined with reference to Figs. 3 and 4, howeyer, they are
used for illustrative purBifsddiolfiy, RaRHRL 900 ORI EF tO RN T IRE tg@%ﬁlbé“&%ﬁ%P A

ppended claims. -5-

Attention is drawn g Figsie3 QR g SYHINGRSRE JAicompsisenAnpRensiitarmaalis lower surface
28 and a peripheral surface therebetween. The peripheral surface comprises o osianﬁforward and

rear surfaces 30, 3Zhapetioppesingtivaal surface s BSeERANE SeMRIEAHTBACT rear 5
surfaces 30, 32. %}é@gﬁ%@d@% eeggﬁé]%a%%&he forward and rear surfaces 30, 32. A rake
W | . H

surface 38, over which chips cut from a workpiece flow, is located on the upper surface 26, a forward
relief surfaces40 is locHied 3B thesianilerdosiitace8duinton taereaticustescel4hssipseted on each

e AR A gt o 0 ke s 2

surface 38 with each side relief surface 42. The cutting insert 14 has a first dimension DI
DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

Attention is first drawn to Figs. 1 and 2 showing two cutting

10  tools in accordance with the present invention. Fig. 1 shows a first cutting

tool 10 used for metal cutting operations such as grooving, side turning and

parting off. The first cutting tool 10 comprises an insert holder 12 in the

form of a rectangular blade with a cutting insert 14 retained in an insert

pocket 16 by means of a retaining screw 18. The cutting insert 14 is

15  typically manufactured by form-pressing and sintering carbide powders.

Fig. 2 shows a second cutting tool 20, used for rotary slot metal cutting

operations. The second cutting tool 20 comprises an insert holder 22 in the

form of a circular disc with cuiting inserts 14 retained in identical insert

pockets 16 by means of retaining screws 18 and arranged around the

20 periphery of the disc. The cutting tools 10, 20 comprise a cutting section 24

which includes the cutting insert 14, the insert pocket 16 and the immediate

vicinity of the insert holder 12, 22 adjacent the insert pocket 16. It should

be noted that directional terms appearing throughout the specification and

claims, e.g. “forward”, “rear”, “upper”, “lower”, etc., are used as terms of

25  convenience to distinguiéh the location of various surfaces relative to each

other. These terms are defined with reference to Figs. 3 and 4, however,

they are used for illustrative purposes only, and are not intended to limit the

scope of the appended claims.



measured between the upper and lower surfaces 26, 28 that is greater than a second dimension D2
measured between the forward and rear surfaces 30, 15 32. The insert pocket 16 has a rear abutment
surface 48 which extends between an upper end 50 and a lower end 52 thereof. The rear abutment
surface 48 is connected at its lower end 52 via a pocket recess 54 to a lower abutment surface 56. An
upper holder surface 58 extends rearwardly from 20-fhe upper end 50 of the rear abutment surface 48.
The rear abutment surface 48 is divided by a rear recess 60 into a first abutment surface 62 along an
upper portion thereof distal the lower abutment surface 56 and a second abutment surface 64 along a
lower portion thereof prsitimibthis bwen tehbigsettourfatboerting iasedd H6RIPEIESdmed in the

rear recess 60 and 25 ext E{]fdﬁs%éeazw&%gﬁg%cg%%gg%ﬁ%% insent holdek v 4s. Lateral

stability of the cutﬁ‘RB%é‘é e e Insert 2 Is provided by the lower and rear
surfaces 28, 32 oftthe seifierinsefiod davpisgongratingy firapedcontee gorfeerid®) Hoss sections,

which mate -6- corresponding generally v-sh conv ng) C ncaveglcr Ss seetio aéhe lower and
rear abutment sur?&ée?@@sﬁ'égo’flﬂ?eﬁﬂgf@ﬁeﬁglg{eﬁ%?% .rble%' B And epaciica |;}""i%§ef A and 7A
show the cuting iggactd Ipa¥ng sonsaveHaues agdreaidsustaces? thatoandrthanidseat pocket 16 5
having mating convex lower and rear abutment surfaces 56, 48. The Iow%r surface.28 of the cutting

insert 14 compriseyrasan Hiddert kke FHARSS B8 WRRH GRS ARA R AN T B tvard surface

30 atan flow, is located on the upper surface 26, a forward relief surface 40 is
located on the forward surface 30 and 2 side relief surface 42 is located on
each side surface 34. A forward cutting .edge 44 is formed at the

10 intersection of the rake surface 38 with the forward relief surface 40 and a
side cutting edge 46 is formed at the intersection of the rake surface 38 with
each side relief surface 42. The cufting insert 14 has a first dimension D1

~ measured between the upper and lower surfaces 26, 28 that is greater than a
second dimension D2 measured between the forward and rear surfaces 30,

15 32 ,

The insert pocket 16 has a rear abutment surface 48 which extends
between an upper end 50 and a lower end 52 thereof. The rear abutment
surface 48 is connected at its lower end 52 via a pocket recess 54 to a lower
abutment surface 56. An upper holder surface 58 extends rearwardly from

20 the upper end 50 of the rear abutment surface 48. The rear abutment surface
48 is divided by a rear recess 60 into a first abutment surface 62 along an
upper portion thereof distal the lower abutment surface 56 and a second
abutment surface 64 along a lower portion thereof proximal the lower
abutment surface 56. A threaded bore 66 is formed in the rear recess 60 and

25  extends rearwardly and downwardly into the insert holder 12, 22.

Lateral stability of the cutting insert 14 relative to the insert holder 12,
22 is provided by the lower and rear surfaces 28, 32 of the cutting insert 14

having generally v-shape concave (or convex) cross sections, which mate



external non-acute insert lower angle aL to each other (Fig. 6A). The lower abutment surface 56 of the
insert pocket 16 comprises a pair of holder lower 10 faces 70 which extend forwardly from the pocket
recess 54 at an internal holder lower angle PL to each other (Fig. 6A). The internal holder lower angle
(3L is equal or slightly smaller than the external insert lower angle aL. The rear surface 32 of the
cutting insert 14 comprises a pair of insert rear face$-72 which extend downwardly from the upper
surface 26 at an 15 external non-acute insert rear angle aR to each other (Fig. 7A). The rear
abutment surface 48 of the insert pocket 16 comprises a pair of holder rear faces 74 .which extend
upwardly from theqooekpoidies ST rIbN R CORTCRABTTTSREHIRhfERISERFICES 82\@632 at an internal

holder rear angle RR 10 each other ellg(i 09, FhR iRz HoIdsEEH RBOIB RR is equal or slightly 20
g

smaller than the eXtérnal Insert rear angle ar. Figs. 6B and 7B show an alternative of a cutting insert

14 having convex lowefignd ness sudfapes &5 g &b msetdpdurethearsinggnasaity concave
lower and rear abutment surfaces.56, 48. In this alternative, the insert.| "is-an internal
E‘@?%%éﬁ?%"tk}é"ﬁ%rh%}gel}e% surfrace 55 A ﬁz@%ﬁs&ﬁﬁ?&%@t 1%

non-acute angle ( wer angle PL is an external non-acute angle equal to
or slightly larger thapiibaipterpabinssridowesange abuthddiianayes56,id8ert rear angle aR'is an

internal non-acute angle (Fig. 713), and the holder rear an %F:zﬁR is an external n??ﬁgg#te angle
equal to or slightly Iarg%@%ﬁ?fé?ﬁa@siﬁgé}ﬂ?@m%é’é LA FOBRREFASY the upper limit of the

insert lower and regrANglesaks ¥hich extend rearwardly from the forward surface 30 at an
' | external non-acute insert lower angle uy, to each other (Fig. 64). The lower
abutment surface 56 of the insert pocket 16 comprises a pair of holder lower
10 faces 70 which extend forwardly from the pocket recess 54 at an internal
holder lower angle By, to each other (Fig. 6A). The internal holder lower

angle By, is equal or slightly smaller than the external insert lower angle ay..

The rear surface 32 of the cutting insert 14 comprises a pair of insert
rear faces 72 which extend downwardly from the upper surfac¢ 26 at an

15 external non-acute insert rear angle g to each other (Fig. 7A); The rear
abutment surface 48 of the insert pocket 16 comprises a pair of holder rear
faces 74 which extend upwardly from the pocket recess 54 along the second
and first abutment surfaces 64, 62 at an internal holder rear angle Bg to each
other (Fig. 7A). The internal holder rear angle Bg is equal or slightly

20 smaller than the external insert rear angléj UR.

Figs. 6B and 7B show an alternative of a cutting insert 14 having
convex lower and rear surfaces 28, 32 and an insert pocket 16 having
mating concave lower and réar abutment surfaces 56, 48. In this alternative,
the insert lower angle oy is an internal non-acute angle (Fig. 6B), and the

25  holder lower angle By’ is an external non-acute angle equal to or slightly
larger than the internal insert lower angle ay'. Additionally, the insert rear
angle og' is an internal non-acute angle (Fig. 7B), and the holder rear angle
By is an external non-acute angle equal to or slightly larger than the internal

insert rear angle ag'.



UL', a and the holder lower and rear angles (3L, (3R, PL', f3 is 150. For those cases in which the lower
surface 28 of the cutting insert 14 or lower abutment surface 56 of the insert pocket 16 are convex, a
lower 5 planar face 76 is located between each pair of insert or holder lower faces 68, 70. Similarly,
for those cases in which the rear surface 32 of the cutting insert 14 or rear abutment surface 48 of the
insert pocket 16 are convex, a rear planar face 78 isTocated between each pair of insert or holder rear
faces 72, 74. This is to ensure that, inter alia, when the cutting insert 14 is 10 mounted in the insert
pocket 16 each insert rear face 72 will abut a corresponding holder rear face 74, and each insert

lower face 68 will abut retsrsdpoiheHg e dsnifo mserp et e FeAn IS Tre Butting insert 14
is mounted in the iaseg p&%&te]lﬁﬂﬁ%‘?fé&%‘?raﬁﬁrf@&ea%?l@é m[? Qgtgg\g S%S%”l fdeand the upper holder
p

15 surface 58 adjac{éht the insert pocket 16 are generally coplanar. As a result, chips flowing
rearwardly from the fonFardimstingsesge whiduthegewautawg2epafaabhamitiedagigd hny portion of

the insert holder 12, 1{2%‘%@%%% té[ne %%?%tgpgg%iﬁgu%‘%g%ﬁlyga@&w &%t(%mghg 1siaipment of the

cutting insert 14 with e Insert poc present invention has been described to
a certain degree o lpasticarity, it heitd mmremh(pﬂinbﬁmmmklﬁid@aﬁﬁf&mﬁdification_s
e T R Rty for those chses o which The Kear Sullace 32 OF tHEHE,S VWhat's
insert 14 or rear abutment surface 48 of the insert pocket 16 are convex, a
rear planar face 78 is located between each pair of insert or holder rear faces
72, 74. This is to ensure that, inter alia, when the cutting insert 14 is
10 mounted in the insert pocket 16 each insert rear face 72 will abut a
corresponding holder rear face 74, and each insert lower face 68 will abut a
cotresponding holder lower face 70.
It is noted that when the cutting insert 14 is mounted in the insert
pocket 16, the upper surface 26 of the cutting insert 14 and the upper holder
15 surface 58 adjacent the insert pocket 16 are generally coplanar. As a result,
chips flowing rearwardly from the forv;/ard cutting edge 44, during a cutting
operation, will not engage any portion of the insert holder 12, 22 adjacent
the insert pocket 16 and thereby will not effect the retainment of the cutting
insert 14 within the insert pocket 16.
20 Although the present invention has been described to a certain degree
of particularity, it should be understood that various alterations and

modifications could be made without departing from the scope of the

" invention as hereinafier claimed.



1. A cutting insert comprising: an upper surface, a lower surface and a peripheral surface
therebetween, the peripheral surface comprising: opposing forward and rear surfaces and opposing
side surfaces extending between the forward and réar surfaces, a through bore extending between
the forward and rear surfaces, the upper surface comprising a rake surface, the forward surface
comprising a forward relief surface and the intersection of the rake surface and the forward relief
surface forming a forward cutting edge, the lower and rear surfaces being generally V-shaped in both
a first crosgyggetionahgiasecond cross-section, respectively. 2. The cutting insert according to claim
1, wherein the first cross section is generally perpendicular to the side surfaces and upper surface,
and the second cross section is generally perpendicular to the side surfaces and forward surface. 3.
The cuttingtinsertAcoaminigderctamptisivrerein the lower surface comprises a pair of insert lower
faces which extend at an insert lower angle relative to each other; and the rear surface comprises a

palr of insert rear {goqs ubigh fend 74l 1957R-6°3hAND BoFpNF Leach AlishaA, i fing

insert according to cl ereln the insert lower and rear angles are external non-acute angles. 5.
The cuttingPrisee Rt SoFERAS $BMBRIIFNG: wherein the insert lower and rear angles are internal
non-acute angles. 6. The cutting insert according to claim 3, wherein: 9

opposing forward and rear surfaces and opposing side surfaces extending
between the forward and rear surfaces,

a through bore extending between the forward and rear surfaces,

the upper surface comprising a rake surface, the forward surface comprising a
forward relief surface and the intersection of the rake surface and the forward relief
surface forming a forward cutting edge,

the lower and rear surfaces being generally V-shaped in both a first cross-section
and a second cross-section, respectively. '

2. The cutting insert according to claim 1, wherein the first cross section is generally
perpendicular to the side surfaces and upper surface, and the second cross section is
generally perpendicular fo the side surfaces and forward surface.

3. The cutting insert according to claim 1, wherein the lower surface comprises a pair
of insert lower faces which extend at an insert lower angle relative to each other; and the
rear surface comprises a pair of insert rear faces which extend at an insert rear angle
relative to each other.

4. The cutting insert according to claim 3, wherein the insert lower and rear angles
are external non-acute angles.

5, The cutting insert according to claim 3, wherein the insert lower and rear angles

-are internal non-acute angles.

6. The cutting insert according to claim 3, wherein;



one of.the insert lower angle and the insert rear angle is an internal non-acute angle; and the other of
the insert lower angle and the insert rear angle is an external non- acute angle. 7. The cutting insert
according to claim 3, wherein: the lower surface of tRe cutting insert is convex; and the insert lower
faces are spaced apart by a lower planar face. 8. The cutting insert according to claim 3, wherein: the
rear surface of the cutting insert is convex; and the insert rear faces are spaced apart by a rear planar
face. 9. The cutting insert according to claim 8, wherein: the lower surface of the cutting insert is

convex; and the insertdpWe 13625 RIRFRRAGRS SRAHEVALNRLPIaNGRIACS HaThe Ayl fgser

according to claim 3, wherein: the insert lower angle and the insert rear angle are both between about
90 and ab8AEE5EE1. A cutting insert comprising: an upper surface, the upper surface comprising a
rake surface; a lower surface; and a peripheral surface between the upper and lower surfaces, the

peripheral surfacetheoipsisigheipasingden@ridiansdemcsindatesathmipsviarshsexfaemicagaprising a
forward relé%L%ngq&%; 10

7. The cutting insert according to claim 3, wherein:

the lower surface of the cutting insert is convex; and

the insert lower faces are spaced apart by a lower planar face.
8. The cutting insert according to claim 3, wherein:

the rear surface of the cutting insert is convex; and

the insert rear faces are spaced apart by a rear planar face.
9. The cutting insert according to claim 8, wherein:

the lower surface of the cutting insert is convex; and

the insert lower faces are spaced apart by a lower planar face.
10. The cutting insert according to claim 3, wherein:

the insert lower angle and the insert rear angle are both between about 90° and
about 150°.

11. A cutting insert comprising:
an upper surface, the upper surface comprising a rake surface;
a lower surface; and

a peripheral surface between the upper and lower surfaces, the peripheral surface
comprising:

opposing forward and rear surfaces, the forward surface comprising a forward
relief surface;



opposing side surfaces extending between the forward and rear surfaces; and a through bore
extending between the forward and rear surfaces; wherein: an intersection of the rake surface and the
forward relief surface forms a forward cutting edge??ne lower surface comprises a pair of insert lower
faces which form an insert lower angle between about 90 and about 150; and the rear surface
comprises a pair of insert rear faces which form an insert rear angle between about 90 and about 150.
12. The cutting insert according to claim 11, wherein the insert lower angle and the insert rear angles

are both external gagles, 13,The LLAI0GIRSRIhAMRAILEH IRIaimkid aMhRISIR ShsdBseshipwer angle

and the insert rear angles are both internal angles. 14. The cutting insert according to claim 11,
wherein: one of the insert lower angle and the insert rear angle is an internal arﬁ%le; and the other of

the insert lower arfgiav@NRerfRERNAEL SRHKESE HPdRNVAE ahthiear B RARScWiRI§ Thsert according

to claim 11, wherein: the lower surface of the cutting insert is convex; and the insert lower faces are

spaced apart by adeweeRsiianfatthe Hakd Bertiddingdnser faoentdBiefoscoltast ¥drméeainvdie rear

surface of thft lcuttin insert is convex; and the insert rear faces are spaced apart by a rear planar face.

17. The cut?lné]r}%see eaiccording to claim 16, wherein: 11 the lower surface of the cutting insert is
convex; and
the lower surface comprises a pair of insert iower faces which form an insert lower
angle between about 90° and about 150°; and

the rear surface comprises a pair of insert rear faces which form an insert rear
angie between about 90° and about 150°.

12. The cutting insert according to claim 11, wherein the insert lower angle and the
insert rear angles are both external angles.

13. . The cutting insert according to claim 11, wherein the insert lower angle and the
insert rear angles are both internal angles.

14, The cutting insert according to claim 11, wherein:
one of the insert lower angle and the insert rear angle is an internal angle; and
the other of the insert lower angle and the insert rear angle is an external angle.
15.  The cutting insert according to claim 11, wherein:
the lower surface of the cutting insert is convex; and
the insert lower faces are spaced apart by a lower planar face.
16.  The cutting insert according to claim 11, wherein;
the rear surface of the cutting insert is convex; and
the insert rear faces are spaced apart by a rear planar face.

17. The cutting insert according to claim 16, wherein:



the insert lower faces are spaced apart by a lower planar face. 18. A cutting tool comprising: an insert
holder having an insert pocket, the insert pocket com{arising a rear abutment surface and a lower
abutment surface, with a threaded bore formed in the'rear abutment surface; and a cutting insert in
accordance with claim | seated in the insert pocket; wherein: the rear abutment surface of the insert
pocket at least partially abuts a rear surface of the cutting insert; the lower abutment surface of the
insert pocket at least partially abuts a lower surface of the cutting insert; and a retaining screw passes

through a through 8%&@6@8&5&9&?@8&@%&’ epg@%gm@* received in the threaded bore of the

insert pocket. 19. The cutting tool according to claim 18, wherein the insert holder is part of a rotary

slot metal cutting tool. 20. The cutting tool according to claim 18, wherein the insert holder is part of a
rectangular blade.the insert lower faces are spaced apart by a lower planar face.

18. A cutling tool comprising:

an insert holder having an insert pocket, the insert pocket comprising a rear
abuiment surface and a lower abutment surface, with a threaded bore formed in the rear

abutment surface; and
a cutting insert in accordance with claim 1 seated in the insert pocket; wherein:

the rear abutment surface of the insert pocket at least pariially abuis a rear
surface of the cutting insert;

the lower abuiment surface of the insert pocket at least partially abuts a lower
surface of the cuiting insert; and

a retaining screw passes through a through bore of the cutting insert and is
threadingly received in the threaded bore of the insert pocket.

19.  The cutting tool according to claim 18, wherein the insert hoider is part of a rotary
slot metal cutting tool.

20. The cutting tool according to claim 18, wherein the insert holder is part of 2
rectangular blade.



