CUTTI NGTOOLAND CUTTI NG NSERT THEREFOR FI ELD OF THE | NVENTI ON The present
invention relates to cutting tools of the type in which a cutting insert
ret ai ned wo 2a0v/d6n3ert pocket of a cutting tool
screw. BACKGROUND OF THE I NVENTION In €utting tools for grooving,
or parting-off, and in cutting tools for rotary slot cutting, a cutting
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i ntroduces additional maintenance of the tool. It is an object of the
present i nvention to provide a cutting tool
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over come. SUMVARY OF THE | NVENTI ON I n accordance with the present
there is provided a cutting insert conprising an upper surface,
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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.

BACKGROUND OF THE INVENTION
In cutting tools for grooving, turning or parting-off, and in
cutting tools 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
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
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
retaining mechanism in which the above referred to disadvantage is

substantially reduced or overcome.

with a retaining nechanismin

i nvention
a | ower



t her ebet ween, the peripheral surface conprising opposing forward and rear
surfaces and opposi ng side surfaces extending between the forward and rear
sur f aces,we 2wéwwugh bore extendi ng between the forward aod/jLmasoEuso aces,

t he upper surface conprising a rake surface, the forward surface conprising
a forward relief surface and the intersection of the rake surface and the
forward relief surface formng a forward cutting edge, the | ower and rear
surfaces being generally v-shaped in a first and second cross section,
respectively. Preferably, the first cross section is generally

per pendi cul FUVOVTATREY OFTBEITNKENTION upper surface, and the second cross
section is generally perpendicular to the side surfaces and forward
surface. Further pré&heacabtdance hwithother prosentaswveatiapr thees ia psayvidediai nsert
| ower faces which extend at .an insert |lower angle relative to each other;
and the rearcutiiig BERItCOMPIISERE a pair of insert rear faces which extend at

and rear angl es B STHRE e R COR: SOONE SHaPes. ot Bort PR RS | 1 uer
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hol der in whi ch gpesing Terididenhdi feadCoaiatancendi dppddieg peids entrficevent i on
is retained in an'insert pocket, theinsert pocket conprising a rear
abut ment surdxéarliantetvdenvhe fadwerdent reanfusttases,wi t h a t hr eaded bore forned
'n the rear abUtan:ceh?ct)u;hulgéraece?&ending between the forward and rear surfaces,
10 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.
15 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
20  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
25  angels. |
There is also provided in accordance with the present invention a

cutting tool comprising an insert holder in which a cutting insert in

accordance with the present invention is retained in an insert pocket, the



the cutting insert is retained in the insert pocket with the rear abutnent
surface of the insert pocket at |east partially abutting the rear surface
of the cuwbiogs/demmert, the | ower abutnent surface of thecrnemosoqosket at

| east partially abutting the | ower surf®ce of the cutting insert, and a
retaining screw passing through the through bore of the cutting insert and
being threadingly received in the threaded bore of the insert pocket. BRI EF
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i nvention an 0 e sane nmay be carried out 1 n practice,
reference Wdyrfacenwhh JRemded boke faatedinany reg abuanemasrfaces, which: Fig. 1
Is a perspective view of a first cutting tool in accordance with the
present inventi che chiting idsers iargiained ah theemspe pocket witkthofeaa abamoend cutting
tool in accordance with the present inventjon; Fig. 3 is a perspective view
of a cutti ngusteeicdrihefnserepdaket ot lnagt partiaHy abuttingnigiersar sor fnéea

tti ' t .ret.ai ned..i ' ket : Fi 4 i h ' f .th
cutting sLEEEc?mﬁ;E AL FeHiger Sntmer bt s, Phabe HB8EH ROHGL &l IPFEm t he
i nsert o . | ' ' . Q.- :
H o ba s BatrlP abtdi MORERRCGHIG bERhe EnBhPindC Ak BIBRMEEI S, | |

Fig. 3 show fige@ é%‘éﬁ{% #iohge ahefthidign BeRY bf*’t_ﬁ&iéiﬁtiﬁngé‘x@\é@id%éiﬁ?m ly
vshaped cross-sectional surface, the 1nsert being sonewhat spaced fromthe
i nsert hol dethréadinglhecsakel of thelthreatlyd bétegof thB mserspodidedr to Fig. 6A but
for the | ower surface of the insert

10  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
15  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;
20 Fig. 4 is the view of the cutting section shown in Fig. 3 with the
cutting insert removed from the 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-VI
in Fig. 3 showing a lower surface of the insert having a concave generally v-
25  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;



havi ng a convex generally v-shaped cross-sectional surface;Fig. 7Ais a
partial second cross sectional viewtaken in the plane VIIVII in Fig. 3
showi ng awoeass/wusiface of the insert having a concave genenpidoyomishaped
cross-sectional surface, the insert bedng sonmewhat spaced fromthe insert
hol der for the sake of clarity; and Fig. 7/Bis simlar to Fig. 7A but for
the rear surface of the insert having a convex generally v-shaped
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used for neta ut?iing operations such as grooving, side turning and

parting of f y._cHagedl icfsuk-sebfisnalguiface, tho ienybdisg somewhasepacot Giatethd 2 in t he
formof a rectangul ar blade with a cutting insert 14 retained in an insert
pocket 16 bynseeendderf for thesakierofijastyr end 18. The cutting insert 14 is

typically manufactured by formpressing and sjntering carbi powders. Fig.
2" shows 5a second&igu?Bi isgsinglar t?OE&aJe%I%éﬂ%&h%rrﬁa%P fa%?ﬁﬂﬁ%d{lﬁrﬁg
operations. The second cutti topl 20 conpri.s neinsert holder 22 in the
form of a chA¥mMEA Q& %@qu'u‘f'gﬁ"%eq ‘ﬁ%srq?esmfﬁglr %’trgwr?éd in identical

insert pockets 16 by nmeans of retaining screws 18 and arranged around the
peri phery of the disc. The cutting tools 10, 20 conprise a cutting section

24 whi ch i ngypR31ETY DESERIPTION OF ARZREFERRED EMBOBIMENENd t he
i mredi ate vicinity of the insert holder 12, 22 adjacent the insert pocket

16. It shoul d be notAatkrtivat isdfirstadrhomato Fegsrsl appeashowying twoghbiegt he

speci fication and cl ai s, e._a).‘| "forward", "rear', "upper", .'lower", etc.,
are used as toelsrin astorsenoemitnthe presentdnyengians nFignd %M?éiﬁst&uﬁ}%i ous
surfaces rel atjve to, each . . . . .

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

scope of the appended claims.



other. These terns are defined with reference to Figs. 3 and 4, however,
they are used for illustrative purposes only, and are not intended to limt
t he scopewofwdemsisppended cl ains. Attention is drawn to PcgaL208shmige. The
cutting insert 14 conprises an upper stfface 26, a |lower surface 28 and a
peri pheral surface therebetween. The peripheral surface conprises opposing
forward and rear surfaces 30, 32 and opposing side surfaces 34 extending

bet ween the forward,.and r c , Y b, t end
bet ween the for arHISHdS 9@*‘3’?@#; Cg’:to?g,r[g%.cuﬁn{angelgtr}r“fgrgp%%ﬁ%vg? \?vhi ch

chips cut fﬁgﬁe@su c%%flg%wef%rfaée 296Ad aheRiphicha suPRE thdrebeorers, a

forward rell surface Is located on the forward surface 30 and a si de

relief surfagg pRphsrdl eGEfhescampasshomiodimesiorfantaid reah shooes 30,32 ti ng
edge 44 is fornmed at the intersection of the rake surface 38 with the
forward rel had appobige sl andaces s34 extanding petween 4be iforwaidnand deax he

I ntersection of the rake surface 38 with each side relief s ce 42. The

I(:ut tingsi ?selﬂltfaqz_% a3k A theeugh heres3 X0 P%t@efmg% §¥ber and
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end 52 ther surface 48 is connected at its | ower end

52 via a pogket. 6468 foviA strfa0¥s0 AUl SRR relBf fadecdf2 idbcurdesn hol der
surface 58 extends rearwardly fromthe upper end 50 of the rear abutnent

surface 48. ffie digarsiafidensat SAIr faoard Soutingli edgteddbys aformad atedess 60
into a first abutnment surface 62 al ong an upper portion thereof distal the
| ower alout mémerseotibnod thé rasdswfameckhavith 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 cutting 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



abut ment surface 64 along a | ower portion thereof proximl the |ower

abut ment surface 56. A threaded bore 66 is fornmed in the rear recess 60 and
extends rwervavhsgi7and downwardly into the insert hol derctAr2082001ist er al
stability of the cutting insert 14 rel-ative to the insert holder 12, 22 is
provided by the lower and rear surfaces 28, 32 of the cutting insert 14
havi ng generally v-shape concave (or convex) cross sections, which
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1 to 5 and $Re&i dideRhbt Yolth@nt sGAaaRG67 AS B akie irsertqsickent6.i nsert 14 havi ng
concave | ower and rear surfaces 28, 32 and the insert pocket 16 havi ng

n?tiﬂg co?v_ex | Bt 1200 arebspeatfidaliyiigs i/ acdFAshowithe cpiiang wert Kur f ace 28
o] e cutting insert 14 conprises a pair of insert |lower faces 68 which
ext end r ear havidigycdmoane tlhwet emndaredr surfeaese 280 33t angh ths tlléﬁeﬁtapo‘ﬁﬁ?ﬁ-]%c ute

insert |lo ngle at h h Fi .
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) conp

surface 32 e cutting I nsert ises a pair of insert rear faces

72 whi ch extgpg, AWHaaHE inderOiwed @nplRpey tsedhastbe?@igt 6AN Ehtdowat
non-acute insert rear angle aR to each other (Fig. 7A). The rear abutnent

surface 48 abutrhentisnsface Spadfkhe insériqmupei b@somppacs a phirrdlhodderdewer f aces 74
whi ch extend upwardly fromthe pocket recess 54 along the second and first
abut ment0 surfaease?0 6vhicls 2xtendaforivardy fpmnibe deackeb sgcesh élqeatbﬁf@ 2N ot her

(Fig. 78). L%(ladeirnl%svre?a}alng{]eo fetB era% othe kPelgbgAl)s ﬁqeu?rllte&ral %oic%rr]tlh%er
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 surface 26 at an

15  external non-acute insert rear angle ag 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 angle og.

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 rear abutment surfaces 56, 48. In this alternative,
the insert lower angle o' is an internal non-acute angle (Fig. 6B), and the

25  holder lower angle Bi' 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
B is an external non-acute angle equal to or slightly larger than the internal

insert rear angle ag'.



smal l er than the external insert rear angle aR Figs. 6B and 7B show an
alternative of a cutting insert 14 having convex |ower and rear surfaces
28, 32 amsloanodossEnt pocket 16 having nmating concave | ower/1IBRds/H@EAS0

abut nent surfaces 56, 48. In this altef/native, the insert |lower angle G L'
is an internal non-acute angle (Fig. 6B), and the holder |ower angle bL' is
an external non-acute angle equal to or slightly larger than the internal

insert |ower an@{rgegar?g,@ﬁg %@P?i%iy of e idl¥Clow i OAid RABHAZRR orl, BN

i nternal non-acu nd the hol der rear angle bR 1s an

ext er nal ”OWLaQiP{t Sn PP 1188 UB W el an@ el dnglds| By, B! BT BR'HanS0he i nt ernal
insert rear angle aR Preferably, the upper limt of the insert |ower and

rear angl es al, For théseacaaesimmwhitiotitelowanserfaan 8 eftheavgties insert W bL' | bR
is 150. For those cases in which the | ower surface 28 of the cur.itti ng insert
14 or | ower caoweeabuteritavefase If of e inssr POGKSE U6t areCOVEXcBROBET a | ower

pl anar face 76 is. |ocated betwen each pair. of..insert,or, hol der .l r faces
68, 70. 5Si miplanaryface 4p if fecateqd heleean cag; RAfr P Z0SeLLPr Eﬁlrdfi&i%w%‘;fa&%\fhe

tti i { .14 . { t 0 i 16
convex. a8 Th sRmlFRLET IO RE st bRt iR LI EROr aRAitERg 1O 1
hol der rear 15?6??24 @ redfabutifent isﬁﬁtdé’e ARV Be it pbeltet RhdedcontgNat he

cutting inser is nmounted in the I nsert pocket 16 each insert rear face

72 will abutes SiahsemReNEiio bodddbstwieenkatipsir of insengoetasitier reae faceb ower
face 68 will abut a corresponding holder |ower face 70. It is noted that

when the cut?d,mpt.i NBestis té éssunodhatednien aliag wingeithe soting imsert 1hdsupper
surface 26 of the cutting insert 14 and the upper hgl der _surface 58
adj acent0 t hempumstedt inpdlak ansert pockeydfecagh ynw&ra@irarfw%g Za“flﬁs Yt a
corresponding holder rear face 74, and each insert lower face 68 will abut a
corresponding 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. Asa result,
chips flowing rearwardly from the forWard 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 hereinafter claimed.



chips flowng rearwardly fromthe forward cutting edge 44, during a cutting
operation, will not engage any portion of the insert holder 12, 22 adjacent
t he i nserwopoeksis1i6 and thereby will not effect the rerarnnmosoaisc he
cutting insert 14 within the insert pocket 16. Although the present

i nvention has been described to a certain degree of particularity, it
shoul d be understood that various alterations and nodifications could be
made without departing fromthe scope of the invention as hereinafter
clainmed. CLAIMS: 1. A cutting insert (14) conprising an upper surface (26),
a | owner surﬁgﬁgl§@§9 and a peripheral surface therebetween, the peripheral
surface conprirsing opposing forward and rear surfaces (30, 32) and opposing

si de surfaceg (34) extefhongsdie{ Woednigrsii@rward and rear surfaces (30,
32), a through bore (36) extending between the forward and rear surfaces

(30, 32), the upmeupmarrsubee((26), adower sirface(38kand arfeaipherdsyrfache
forward surface (30) conprising a forward relief surface (40) and the
i nt er seci i ortherebetvecana khe periphesd susigpe SANPOSEE orward rel i ef surface (40)

T et 115 o BT e A L MOATRESSHES ),
section is g@%%afg?sﬁli)ﬁé{#é@ﬁ%gu areﬂ?%&?%@agfigg&gﬁ%ﬁ%ggdg@% ?4?’ 3fa2?|’(rjsbpgre(rjss
fﬁ;f ace (26), anfuibegls BeRNBE) SaEnEAE HdRetS e fahald wndatpepalifgedsar t o
(30, 32),
10 the upper surface (26) comprising a rake surface (38), the forward
surface (30) comprising a forward relief surface (40) and the intersection of
the rake surface (38) and the forward relief surface (40) forming a forward
cutting edge (44),
the lower and rear surfaces (28, 32) being generally v-shaped in a first
15  and second cross section, respectively.
2. The cutting insert (14) according to claim 1, wherein the first
cross section is generally perpendicular to the side surfaces (34) and upper
surface (26), and the second cross section is generally perpendicular to the
side surfaces (34) and forward surface (30).
20 3. The cutting insert (14) according to claim 1, wherein the lower
surface (28) comprises a pair of insert lower faces (68) which extend at an
insert lower angle (o, or') relative to each other; and the rear surface (32)
comprises a pair of insert rear faces (72) which extend at an insert rear angle
(ag, o) relative to each other.
25 4. The cutting insert (14) according to claim 3, wherein the insert
lower and rear angles are external non-acute angles (ar, Og). ,
S. The cutting insert (14) according to claim 3, wherein the insert

lower and rear angles are internal non-acute angels (oy, og').



side surfaces (34) and forward surface (30). 3. The cutting insert (14)
according to claiml1l, wherein the |ower surface (28) conprises a pair of
i nsert | omerofaces7(68) which extend at an insert | ower pamgimof/adiisoal’ )
relative to each other; and the rear swWwface (32) conprises a pair of
insert rear faces (72) which extend at an insert rear angle ( R L)
relative to each other. 4. The cutting insert (14) according to claim 3,

wherein the jnsert |,ower. an I 8 - t agl es (aL
2R 5. Thé-cutti ngt Pl bl 370, 208 GmeElfhsEh 3hR, nORRL T 2P 0L (S

| ower and reg: : LAt @ z (1 dtaired)in- 8n A
cutting tooﬁ@ligfw%g@n%gﬁrrg'reﬁsﬁﬁgqgn@gg%&ﬁgﬁgg?h%21, %5) in which a
cutting i nsenderf pdoket (16Y €y Bapg povkéth 16) admplising 4 edagiabatmeént sanfacaser t
pocket (16), the insert pocket (16) conprising a rear abutnent surface (48)
and a | ower (aBuambafower datemenss)sfaced (36).avith acthraged dose (@) forweddd in t he
rear abutnent surface (48), the cutting insert (14) is retained in the

i nsert [ﬁockéhe(%)abmmwttsﬁéfaﬁéé48)abut ment surface (48) of the insert pocket

(16) at least patially .abutti t he.rear . sur i.ng
insert (14), t hgﬁ? 89#\1%&185‘?%1@%6??&6 ! §§? 1%%%%%%&2@&%@5@%{.&%16) at
| east parti a| | : bh@incnpert (14),
and a retai ﬁ%brl%mgégt%el%/rv #%é%gggggﬁgsﬁrp%%ﬁ (Elﬁz}%%ﬁagt%fnglg?gb(sg)g of the
gg% ; I gg It RZ‘%}%%rS éelgx;ﬁacgg(gg)e {@ﬁ"(ﬂ%%)chﬁﬁ@aiﬂbm Y4y, eleeloreer dbutideat sinfasd€d)bor e

of the insert pocket (16) at least partially abutting the lower surface (28) of

10  the cutting insert (14), and a retaining screw (18) passing through the
through bore (36) of the cutting insert (14) and being threadingly received

in the threaded bore (66) of the insert pocket (16).



