A CH P CUTTI NG.TOOL FIELD OF THE | NVENTI ON- quo7745-¢ stohe
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mount ed and cl anped t her ei B2 D&dripiis i Ragedt. A0l o phged .. &he| f eed novenents of

the tool and/or of the workpicesaM t hphRANEC! 1ol Rg&ACH. ..
[ Drawing(s) : : paged .. WA to paged s
[ Abstract  :paged ..M. 10 paged .. .....

DATE OF RECEIPT

A CHIP CUTTING TOOL

FIELD OF THE INVENTION
The present invention relates to a chip cutting tool comprising an
exchangeable chip cutting insert replaceably mounted on a tool holder and
used in rotary operations, such as milling, drilling and turning. In particular,
5 the present invention relates to end mill cutting tools for machining of either
plane or irregular shaped surfaces including cavities, narrow slots, rounded .
grooves or fillets, complicated three—-dimensional surfaces, etc. The
invention is particularly related to such cutting tools having a small cutting
diameter. |
10~ _
BACKGROUND OF THE INVENTION
One particular form of such a chip cutting tool is of the ball-nose
type and comprises a tool holder having an insert retaining pocket and a
cutting insert replaceablv mounted and clamped therein. With such a tool,

15  the feed movements of the tool and/or of the workpiece with respect to each
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ot her, are mul tidirectional and thi s, taken together with the cur_v'ed cutti ng'

edge of the insert, gives rise to relatively great cutting force-conponents -

~acting o&v(wg}.’iz&sert- in general and on the cutting edge i NPOAMUSHHIABE6 . | n
C

conseque he design of the cutting insert, its positioning on and node
of 5 clanping to the tool holder, as well, as the design of the

retai ni ng pocket, have to be such-tphat these forces do not give rise
to damage of the cutting i nsert and/or its retaining pocket or weaken
t he secure cl anmpi ng and positioning of the insert in‘'the pocket

whil st, at the,sa | : ' | Cl LW .10
U.s. 4 512, 68QU T %é@?dg@‘?‘f%?’cg?“ fé'ﬁrc"ptagﬁ‘% t“f%““'? WO PG Plind
The cutting tegbe @PNRE inRE, vk TkestoaRbdivelyt gn'egcinﬁagrfbrcbacdmniendexabl e
cutting edges and nounted in _an insert retaining pocket of a tool holder by
means of a cl asphg@nsihecinsesd in 1ggrerahandont te Qiing A fgBartishldf-edhiis out of
the pocket constitutingthereby gperatjve. cut t.i. e t | east one
15 ot her cut@?ﬁ&ug%‘geet}beeﬁ?ﬁb’rﬁoﬁg? g%f%f’ﬁéﬁ&gge_’ Ffﬁ@%%@’ﬂ%% gg_ﬁaégrgoﬁ%ﬁft'uti ng an
i noperative Cildnifidg @89Re tdd? MM, & 6RHWsethe idesigfl oFfthd Fainfigepdcken) the - .
pocket a base”and portions of rear side walls of the insert are

adapt ed to abirave to be snels phat theselfgrcas Ha ot givg miedie demags offthe pettingcket .
However, -t hi s\ﬁri or 8} scl osure.does got deal ., wi ttF pr.abl ens whi ch 20 - arise
with tools halt¥ig PBESEi Verf2EiRd POckt.Lhg dFEMePer ¥CUE. amati 2" Tonm

or |ess. Thesg;oﬁ'iieﬁin%r@f thE VieMEn A hEMKe D/ hiTs b Aiheshk tinft) aQbwAltEfdr 00!

whi | st rovi di g an adequate space for chip formng and evacuati on,
and all that efficientwinatiiningdecreasi ng a cross-sectional dinension of the

Lol Pody,gnd ol g SPGBk el e cLRa i ARk gy 2 "0
SR o L el T L L iy g
wher e t he abovettimgodzigesrmndmeountddeint dnviaksrt retainingspdoketof a tool holder by ’
means of a clamping screw so that one of the cutting edges projects out. of
_the pocket constituting thereby an ‘operative cutting edge and at least one
15 -other cutting edge being located inside the pocket and constituting an
inoperative cutting edge.- To ensure secure fixing of the insert in the pocket |
a base and portions of rear side walls of the insert are adapted to abut
respectively a base and s-ide walls of the pocket.
However, this prior disclosure does not deal with problems which
20  arise with tools having relatively small cutting diameters, e.g. about 10mm
or less. These problems involve achieving miniaturization of the tool whilst
providing an adequate space for chip forming and evacuation, and all that
without decreasing a cross—sectional dimension of the tool body and
affecting the sfrength of the insert and the clamping screw. '
25 It is the object of the present invention to provide a new and
improved c}.ﬁp éutting tool, particularly for contouring of shaped surfaces

requiring small cutting diameters, where the above problems are effectively

solved.
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-3- SUMMARY OF THE | NVENTI ON .+ In accordance with a
first- aspect of the present invention, there is provided a chip
cutting tool for rotary machining operations conprising: PpCT/US4/14816a
cutti ng WR&¥IB%aving top, base and side surfaces ‘and at [east two 5

i ndexabl e cutting edges fornmed by the intersection of rake surface and

relief flank portions of said top 3urface and said side surfaces and
ext endi ng al ong respective portions of the periphery of the cutting
_insert; a tool holder with a longitudinal axis of rotation

havi ng an ins%MMAJ{\_’r@I" 'ﬂtnm@%gﬁqbﬁ ormed in a | eading head portion of
an 0

sai d tool holder avi ng base and side walls; said insert being
secured in said pocké accordance with asfirsewspecanpirgpresamn sndemtionethessabl y
clamping said insert in said, fpocket with one of said cuttjng edges
and its assock@reyded achip cytting topdifpgrotary maciHpingQperatioss SAMBHEINgt i ve
cutting position and.w t.n i1 S n t | remai ni ng
side surfaces resapg%fl}q%elpflérg%ﬁ? Fﬁag‘t ﬁaeS%b%lrlsd:ﬁg%(isuga%Fes %@H %?[I fs%ilgof said

pocket; each jaleadldlcatihg ieﬂ?esetﬁﬂﬁsd bMiiesintdisdction Op Edkatsuifece and relippsi ti on,
conprising leading and trailing cuttlgtg edge portions with said.
trailing cut tflank pattjenpef saidropraiiage sudsaid sideauripcesandiexteadingongi t h sai d

(railing cut (B pargonpos . _ slongi h s
| cadi ng cut i REPRE ORI o e BREY o GE LR EI A GO hg "

said trailing cutd i Rslge Akt h ABngARInd] e f QBEKdR I hawiROSh tingn | S
located above a reference plane parallel to a plan view of the tool and
passi ng t hroughisiaggdckeigfarmeédrinla leading had portion of saiddeslahelder and ef f1 ank

surface i,g directed at .A,nternal .acute .angle to said.reference plane; the
25 re ?)ni V8 asfuq’"radg%g%w B3 “fsﬁgtelﬁ’ggaﬁec?uﬁim bc[f"’? ?SI de wal I's of
said pocketscrese Rehping! Mear?sofﬁkefélédigblgom&éﬁl&e%l‘] 25&erin| Rid
di rection away from sai d operative cufting edge; at |east one of the
conver gi ng sipekenhith afe efasaid cutting edgekand B4 agsoniptadoside serfadecbemge wal | of
t he pocket at, an et%gglge subst ant i al l'é - Hhits b
-4- ecdPxebh A At QRSTEEY Y188 RPSUOM B ¥ eiisPR%LAYE dbdfakd by sai d
relief flank porionsHE [@f&infly Sdd BABRESTispBeield LBLkiRE Ife base and side
' 15 -walls of said pocket; each of said cutting edges, when in its operative
position, comprising leading and trailing éutting edge portions with said
irailing cutting edge portion being substantially co—directional with said
longitudinal axis and being more remote therefrom as compared with said
leading cutting edge portion;
20 characterized in that
said trailing cutting edge portion when in its operative position is
located above a reference plane parallel to a plan view of the tool and
passing through said longitudinal axis, whilst its associated relief flank
surface is directed at an internal acute angle to said reference plane; the
25 remaining side surfaces of said insert and the abutting side walls of said
pocket respectively, converging towards each other in a direction away from

said operative cutting edge; at least one of the converging side walls of said

pocket sloping towards the base wall of the pocket at an angle substantially
[
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Thus,, the fact that in the cutting tool according to the présent '
‘t-nventi-on-the-insert- i s nounted in the tool holder with its trailing
cutting wa os@8s POrtion | ocated above the reference pl ane miI/usas/ 4816 t he

one. hand, ‘for the cutting wedge of the trailing cutting edge portion
to be increased,” = thereby strengthening the cutting edge and, on the
ot her hand, for the provi si on. of -adretai ni ng pocket of sufficient
depth so that the tool holder is - not unduly weakened. All this is

achi eved whilst at the sane tine e_nsuri'ng 10 the provision of adequat e
space for chi pqidingisai fute evae Yo tas 6 be IrétainabBy abutted bYPRE Fdlief FMRNt age of
the present invention that this design enables an effective cl anpi ng
of..the insert sedagenef a insiperadivgsutting edgeubst anti al |y dovet ai | manner

so as to be nearly self-hqlding,, riqid but.easy.to release with the

relief flank surfaceetlfusf ﬁ!ée ifﬁfgﬂlézf‘ta i\?‘s C&HE‘F{% %l éﬁﬁ%éﬂgelﬂ’ the pygsends _
clanping 15 ifkh{igtee inzeflts ansEHEein e iHoP'HB!d&QuﬁHﬁHﬁ%%ﬂ}ﬁaEutﬁﬂg clanping -
SCrew serves only for effective positioning of the InSert IR the tool
hol der whid e adlge portion locategizbomeitb refereges pline ialigws,uint thagnehendtfoon of t he
tool is taken_u ortions of fhe insert and the

p_by. the but t.j.n
___po.c;ke.t.;.,..:.._Con.seaﬁeﬁ‘ftl}./.’?.g WES% 8t é_g_e__ ’Fa‘f‘_n.g_q SCBFtH@s edge, partiog; tq, §e; jceREeds | anpi ng
screw. This epaBRS strbsotB&l; od - r Y | e fli ter.
These advant ages érg é|c;lggrti éu eﬁll y gg%ﬁﬁ%ﬁ‘ g?é? 61 3ht n%giﬁ%faﬁét}?il’zfaogitggeof
cutting tool spuavisiow ef g retating potket ofj sulificient desth-se.that thbead! holder is 10mm
"Preferably, an internal angle tween the relief flank of. the cutting
cedge i1 ohunndin Healidiio AlEHS R hchisted St adhe Bame Hatei Rswing 25
decreases) I OfRe 0%k yad | : j LA e ortion
to a mninmum vala%e fagd<jm:ju8:jfent @g}egggtaggffp{ ﬁ%lgggkfﬁgg%dggc%%%'oggg 2 :
Preferably, tspecifisedvaliage af shbgiresehi anventidn sthats ttdpealesigtl érfabldsnaert .
‘cutting edges are. curved. ag&_t' ncl ude an intermedi ate cutting edge portion

[

-5- bEHSRYE dI3aPing ingerd 19 thei tophbplder: njangibstaniialpodevedaik .
However. th y ' : j.al
tovevery (e BRI o to by SUBR, DOEAMIRSTREELACEF TR Y

i nvention, earhief fiahk sgrface of thedgweraivelcultithedieafiadas 6fe bhalamPid ng rotary
oper at.ion _t he Igédi ng and 5 internediate cutting edge portions generate
an envel dpe cBRECFE-uPWGie manner of clampipg ensyresghattheclampingssereasarvesavi ng its
center on they,ayi LatdoQik -l : Lrail t cutting .
edge gener at e%rﬂanﬁé%fg cgpeg l’é’gﬁg?%gu?ﬁ Hbe g}sgﬁ th ﬁ%ﬁ%é&lagg%%r #hte. In
this case thetokqedwhirhcarises dgrirg gettingr dpepdtionsofl the addlds taken up by the

abutting portions of the insert and the pocket. Consequently, decreased

stresses are set up in the clamping screw. This enables the screw to have
20" a relatively small diameter. These advantages are particularly useful for
miniaturization of cutting tools with very small cutting diameters, e.g. about
10mm. '
Preferably, an internal angle between the relief flank of the
cutting edge in its operative. éosition and the base surface of the insert
=5  decreases from a maximum value adjacent the leading cutting edge portion
0 2 minimum value adjacent said trailing cutting edge portion. '
Preferably, the insert has a substantially disk shape and the insert

cutting edges are curved and include an intermediate cutting edge portion
_ - oY Incltde Aan miermecl
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at. least partly below the reference plane. The relief flank surface of the

10 internedi-ate-eutting—edge-porti on has preferably a design simlar to
that of -. %#]e trailing cutting edge portion. PCT/US94/1481% @
pref err WO ment of the present invention, the” base surface of

the insert retaining pocket is inclined with respect to the reference
plane of the cutting tool at a negative g@xial angle. 15

Preferably, the abutting side surface of the insert disposed . between
the two cutting edges thereof has a bevell ed upper portion inclined

w th respect to, the base . surface.of t ingert at an.acute angle.and the
respective coﬁ?ﬁ@’f'egeinﬁge qagglgvséx?ﬁraélfmg[ ﬁ@ﬁﬂ%ga%etpoé'ﬁ@b%s%?‘g%?d egﬁgu’lgase wal |
of the pocket e@Be-ﬁBrt%@lxﬁa\FQFsé%%B%ﬁ'ﬁal!@stwé‘ﬁt. of the bevelled portion. 20
In accordance with a second aspect of thé preSent invention,-there IS
provided a chip cuttilga podérrédbembodiarent wh ttte presept apention,@ash coningi si ng:

.a cutting insert havin ,, base gnd si.de surfaces .and a cu%igi ng edge

t op .

formed by theSAgt &t SECEFbA WEPT ARSNALAVHERS IR PRETAUPN theyieadiggiangns of

sai d :to Sal B eShAdg:~SHr d di
respecti ve po??t?g#sagtg %gfl °f¢1€epggﬁlﬁagr%&gf§? ﬁa@ gg%wﬂr%glc:&%égét ; 2
a tool hol der segmhénteofl nsyhictivali svafacechagingfitsr ezhter ionrthbaxisrf ratationsmdt
retaining pocket forned in a | eadjng head portion of said tool holder and
havi ng base ahlf ¥PHIS\EPPBRONCRLCHMINGS-IgE, BUISRRICS B (FRERIOPS CoBftHuRE Ret ;
- 6- . i ' QL 1€ is aid i nsert
nsaid  SouRATEl St TR AR SRAM dabide ATt S AOR HLRARY e e
surface beingat least padiexbslownthe refereneerpline: e Thatrelidfofl HS kirfade gMewi th its
base and at least.. . . portions .of remaining side surfaces respectively
abutting lhe HHsEneizte quitingedgepartian s geaferablyor Hesign simiter dotkatef edge
conprising | egdl {}gﬂ-ﬂgdcutnl;r?g L ortion. CUt ting edge portions with said
trailing cutting edg portd o 1 Ng subst an- tially co-directional

with said |ongitudinain axprefepred QRbSUImMERL Of tREPrésent invehtisn, efheopasss
conpared with said | eading cutting edge portion; . characterized
in that 10 - surface ofghejinsedir¢triningpeakehiy ineliped peith Tespechtrtheireferance oper at i ve

position is aRHme quﬁg:sgggéﬁggfﬁtﬁ%E}g&ﬁ@g_n%%lpI ane parallel to a plan view
[

of the tool #A8t%t udi nal axis, whilst its

associ ategs relief flapieferably, the!l dtadnd Sidb s6hRd otthe fnsét dispdseanal acute
angle to said reference plane; the _remaini ng side surfaces of said
insert and theewsgnithefjve cuéingedpes tiereod inds 3 bevellsdoipper pastipedndlinetly

converging tom{hd§essg§ht00{h@et§asie nsu?fagie s Cthi: Hse"qY a1f1 il angle and the
| respective converging side wall of the pocket slopes towards the base wall

of the pocket at an angle corresponding to that of the bevelled portion.
20 .In accordance with a second aspect of the present invention, there
is provided a chip cutting tool for rotary machining operations comprising:
a cutting insert having top, base and side surfaces and a cutting edge
formed by the intersection of rake surface and relief flank portions of said
top surface and said side surfaﬁes and extending along respective portions

25  of the periphery of the cutting insert; |

a tool holder with a longitudinal axis of rotation having an insert

retaining pocket formed in a leading head portion of said tool holder and

having base and side walls; said insert being secured in said pocket;
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said operative cutting edge; .l east .one of said abutting side surfaces of

the . kPnsert- bei'ng - -direct ed at-a-second-rnt-ernal -acute-angl e to said
reference plane: - at |east one of the converging si dq;cdmhgigs/lw‘msal d
pocket YBSFA3E owards the ~ base wall of the-pocket at said second
acute angle substantially equal to said 20 - acute angle so as to be

retai nably abutted by one abutting sidegsurface: Thus, the
cutting insert according to the second aspect of the pr esent
invention is designed for cutting dianmeters still smaller-than that of

the jnsert accor diagy! 0k nieihs 38Pe0ksablf RRunkfifg Al HAKANH o0l € -

about 8mm an Iess ard t herefore has “only ‘ong cutting edge.
geonetry of 2pocket ith OﬂeoCuaxtllaugugdmessandotmisemmtyd sidersuifacd be¢ingt he
geonetry of the operative - cutting edge of the i nsert. Hvin . two
cutting edges infeded HeiocRmOpFiIgve C““‘“anﬂ%‘a‘?ﬁ 2nd With distbase 78 ractslegsr‘e

substantially BHfon%rfPremm %ﬁgﬂé %urfﬁ lHe%hs]cgﬁ%célyeabuttfn%cﬁgrbqgéqgn& QidEhe second | |

aspect of theppresent rnventy on has a ant ages

descri bed sabovalls of said I_:pocket said cutting edge comprising leading and trailing 7-
BRI EF DESCRI PTI ON OF THE DRAW NGS For a better
under st andi ngcefingedspipesians Wit s3id itaiingeriting edgppprtion beingubFalsane may..

be carried OUE ¢ 3t %f%&t?o%a %ﬁ{)@gﬁc[ongpﬁ%ﬁf‘ 2BRT I Hc!nﬁg Jmore 1 re%(&gp | es

t her eof , ref er'd te W now be ma e dccofnpany in
whi ch: therefrdth %% cohfparédiwith s%icﬁldaﬂﬁxlgeéiﬂﬂu\kﬁh&%]doﬁdrﬁ@ﬁt ive and eXpl oded
vi ews of cutting tool in accordance with the present.invention;

Figs. 2, 3 4 andchrmtenzeéisqueth@-ﬁ vely perspective, -plan; -front- and side-

1o o oty s "Shih e U Sl BBkl G A bR BRI G °

the insert Sheaednaitive referenc3 Fihd gafalel E@apﬁﬁhlwewldfnms ¥bt Yhd VI1-VI1
and VITI-VII1I; Fig. 9is a plan view on an enlar ed scale of a

| eadi ng head paﬁsmgorhroﬁoh said 1qn|getudmat 2Ky, tdulst iits #seciated;re Fi g.

10 and 11 are_cr.oss-sectignal .vi of, the cutt Fi g.
5 t aken T eopeStiFRR & SUEEIRY A RAIFF Hibctak aciie Apelg o) shid Rhereit %"a‘v%ﬁh?o A
base of the pagkfhing side surfaces dfl $¥d idstrodd thd AuRidLEAEGIKCHY sAdde and
plan views of the aSsenbl ed cutting tool, according to the present

I nvent i onl> dupbekst nesphétively copeerrgm gawagis each other i djrectian away from

cross-sectional. ,vi ew of
X V- XV and said operative cuﬂma ed%e atrleast one oF sald a%utnno RE suggces of the

l'i ne
insert being directed at a second internal acute angle to said reference plane;
at least one of the converging side walls of said pocket sloping towards the
base Wall of the pocket at said second_.acute angle substantially equal to said

20  acute angle so as to be retainably abutted by one abutting side surface.

Thus, the cutting insert according to the second aspect of the
present invention is designed for cutting diameters still smaller than that of
the insert according to the first aspect of the present invention, e.g. about
8mm and less, and therefore .has only one cutting edge. The geometry of

25  this one cutting edge is completely identical to the geometry of the operative
cutting edge of the insert having two cutting edges and the clamping

mechanisms of both inserts are substantially the same. Therefore, the insert

according to the second aspect of the present invention has all the relevant

advantages described above.
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Fi'gs. 15 to 18 illustrate alternative enbodi ments of cutting tools in
' accordance with the present invention. 25 .. . .DETAI LED-DESCRI-PH-GN-OF -~ -+ =

PREFERRED EMBCDI MENTS Fi gs.” la and Ib il ggkiRbea1dret al
cut ti ngMBBY172%anel y, .a bal | -end mlling tool, according to a
preferred enbodi nent of the present invention. - The nmetal cutting tool
conprises a cutting insert 1, a tool _hpLder 2 and a : cl anpi ng screw 3
formed with a conical portion (not seen) which tapers

-8- froma screw head 3' to a.screw threaded portion 3". The cutting
tool has m“ a plan view of the insert
and passi ng BR&F%@%@%MEW tu a%hg‘t o? rotation A coinciding with
an axis Z of a Fohaartei mamstmtahg@omaipnes&m 1mt1em afidZtosshown i n Fi g.
la. 5 The cutting . insert 1 shown in Fig 3, 4and 5 is

subst ant i al Ihow the same rayHepeadriechgut i P@FH@d“\/\FQWeﬁ“Q’bB"@Lﬁ’%@QaM ‘a base

f 5 and d di cul
To 1 he base SAMPIRS. thereaf FerASEE Rill/ na BE pa? MEME"apAnge BT, o1

The cuttkng drpefids, ;n WAkch: Wo i ndexabl e curved cutting edges 10a 10 and
10b forned by thé& intersection of the top surface 4 wth the respective _
si de surfaces 6 Figsl 17amctﬂbmempwgwalmmsmvepp@sprdgbwtq“@r@f of the . -

peri phery of. the cuttin sert rtions af the top surface 4 and the side
surfaces 6 SRS 109 é’&éﬂ?m' u‘(“? p’@ﬂfgf@sm‘i@émgnd 10b constitute

respectively ralif.§§u5fﬁwan&%aareqespézbvaoqaefs%bme o) ot 3dasigk 13b 15

thereof. In view of the fact that the cutting edges have conpl etely

i dentical  views géanmittipg swsertsfotmingea pade{aht suttmgdoobshos weFigst ting - .
p05|t|on vvhenﬂ_gpﬁ insert 1 is nounted in the tool, only one.: cuttlng
edge wi P no\d Rscri bed. As is cIearIy seen in Fig. 13,

when the cutti n@':géjgf 7L/ 8 % E‘rokéa%ecu al vmr&tma engeASihowANindfiga | eadi ng
-end 14 of the too 't conprises a Jl cutting edge portion 17

di sposed in3 hbnglthe méspgctive Hines Vbdé] t\{léi+‘viHI armixVHI-AVIII - of the tool, a
and subst ant | al [§/8c8 ik PEBIGH 88 FEUAFE A Bt AIFSITEAOAPRI® 86t ing
e s S8 g he O g e portiens 7, IS
edge 25135 porti d?iO.lBO ahofdsre nrdskresedummwnaws off the losttingsteok shdvacen 5 from t he
| eading Flocg ttglierhgre%ggc%vggfr ;[.llor?crv] the Imes X-X and XI-XI perpend1cular to
a base of the pocket; _
Figs. 12 and 13 are respectively side and plan views of the assembled
cutting tool, according to the present invention, during machining operation;
20 Fig. 14 is a cross—sectional view of the tool shown in Fig. 13 along the
" line XIV-XIV; and
Figs. 15 to 18 illustrate alternative embodiments of cutting tools in

accordance with the present invention.

25 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
Figs. 1a and 1b illustrate a metal cutting tool, namely, a ball-end
milling tool, according to e'preferfed embodiment of the present invention.
The metal cutting tool comprises a cutting insert 1, a tool holder 2 and a

clamping screw 3 formed with a conical portion (not seen) which tapers
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As seen in Figs. 6 and 7, the relief flank 13a of the cutting edge IS
incli'tned with respect to the base surface 5 at an internal -angl e-a-having—————
its.maxi mal val ue, preferably from 70[err] to 90[err], adj ' ' '

| eadi ng WQ 2517884 i béf)%%‘uﬂ_%gﬁ_

edge portion 17 (Fig. 6) and being substantially nore acute adjacent the
intermedi ate cutting edge portion 19 (Eig. 7) and the trailing cutting

portion 18 (not seen). Such a design allows to increase the cutting

wedge of the insert and to formthe rake surface 12a-with a chip

o0 1001 L a6 BB SE TR LR P, )

cutting wedge éfﬁﬁl e rnser g groove

22 varies al ongréfé@nce PlineXZdeRllel -to a Plaﬁcﬁeﬁvdaﬂ@}i%_ WstfR ahdr pabdinged e
cutting geonetry and, especially, so as to . provide the cutting edge
wi th positive thedighla dongiwdingl agist of rjatiatk & eeigtiding with an axis Z of 2 The

si de surfaces and. 9 sho in.Fig. 8. ar ovided wi.th, a 10 bevel | ed -
upper portion t -ergﬂ‘?ﬁﬁ?&f\\{}w&“fﬁ@%‘oﬁé&%%fgééo\g_ndﬂ%&tleﬁ—na|- acute . "
angle 24. 5 The cuftih@ in8&e1 ishbSnfif 'FiRd 203! B 28d 3eRsuBdtagefIgQUIh bore

30 havi ng countersunk and cylindrical portions nmerging vi-a a toroidal
portion 30" arntisk—-shapedhand iscforthedt m3thom sope surfidcienty at ase shidagsi Hgndsidew 3. to be =

hol dey 21 s 1 GUHBEES G ol P shbstenialy perpendiley R5Re bivertace g end
46. The tool hpkdsle {8 rﬁaﬁcﬂvsofft‘ﬁé'}ﬁ‘&rﬂ:f:h an insert retaining pocket

47 adapted to receive the insert 1. It 1S shown in Fi gs. ‘9‘, 10 and 11
t hat the pocket 47 ha%he chtbeg idSertibdasitete inddxableSfiremidci?ing eddesdf0aa shape:---—--

mat chi ng e sh of. the respective. side surfaces of the ‘insert, . . -
ie. t 'heyaaon\?éagibt SRRSO Re RMISTREROT AE edpp é‘i‘?ﬁ?n‘{ Withyhe FSReatiYE

| eadi ng end 46;fpf BN asSa hacent side
surfaces 7 an lc% %ér?fcﬁgcﬁ)hggﬂ g@ggﬁ\&/lfehrngeﬁfg\’/vaﬁgs kgagﬁe %’?ﬁ;ed?@i%dgédi rection

away from t he ppppheryi ofetheuduttingginseige Ph@donsToiethsi tdp suefhde $@ndfthé BRlepocket 25
sl opes towards the bgse 48 in_. a manner simlar to that of the relief flank

13b of SHE2FSToPerBl i VAdareRt Hbe cidng 9eshd Opnand b Ransttsle of the -
DOKEL £ 925 speeiv BSSAAERDAE 8 A3 g, PP oSBT 10 e
48 of thelpochkldredfl Insview of the fact that the cutting edges have completely identical
geometry so as to be indexable into operative cutting positions when the
insert 1 is mounted in the tool, only one cutting edge will now be described.
As is clearly seen in Fig. .13, when the cutting edge 10a is in its
operative position at a leading end 14 of the tool, it comprises a leading
20  cutting edge portion 17 disposed in the vicinity. of the longitudinal axis A
of the tool, a trailing cutting edge portion 18 remote from the longitudinal
axis A and substantially co~directional therewith and an intermediate cutting
edge portion 19 therebetween. The cutting edge portions 17, 18 and 19 are
" . seen also in Figs. 2 to 5. ThI:\S, as .seen in Fig. 5, the trailing cutting edge
25  portion 18 slopes in the direction of the base surface 5 from the leading
. cutting edge portion 17.
As seen in Figs. 6 and 7, the relief flank 13a of the cutting edge

is inclined with respect to the base surfacz 5 at an internal angle @ having

its maximal value, preferably from 70° to 90°, adjacent the leading cutting
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- 10 - slanted with respect to the above-nentioned reference plane

XZ at. a . negative angle [err] (Fig. 12). The pocket 47 has a
c,e-ntra'l-% di SE&Eed t hr eaded bore 55 adapted _ to be pbraiResidsid h the

I nsert %S(IH ore 30 and to cooperate with the .5 t hr eaded portion 3"
of the cl anping screw 3. , Figs. 9, 10 and 11 illustrate -
that, when the screw 3 secures, in a-9- conventional manner, the cutting
insert 1 in the pocket 47 of the tool hol der 2, the insert base
surface 5 abuts the pocket base 48. Furthernore, the insert . si de

wal l's 7 and ' et t ' h | ~b Akt 10
respectivel y@%%/é‘? ﬁgidr?xeF’?e(}'-‘i#llﬁgﬁ':{?dlgﬁgng%&%%tgrgﬁéfévglﬁféégc%g[&tﬁ }a‘g%h'tzgg abut the

corr espondi nénteinvgalistg caitite etk lperthéh 29 (Figl7pind the tradigetutdirg pdties, due to
the specific design of the cutting edges, .particularly of their relief
flanks, the 18 (not pean)efSuchanfesighalle™s fe inGieAse Bt FYRINg ¥e98sPleti§e 100

serves to efftectiyvel Iy , 2ina
dovetail man (réhv%n?jc%_, fogg ﬂfg%l&%ﬁﬁ gr%égs‘g’{%%ééc,hsﬂog‘}‘@lg‘é%?ﬁ°€§%‘g‘% !

advant agepus affeétiid¢he Steeigth bf hiky cidging &iERl | A cutting edpe RO simbker . |
The geonetri cal conflguratlon_ of the Insert cutti n?m%dtge and the _
orientation dfsertiiefinggdmt the fhithiorming graoivae? variss & pauttngredeg rotation

of the .cutti t 0Qk.. ar ound the J.ongi inal .axjs An.the | eading and
i-nt-er medi at'e"béccorggﬁci nbme%iééehq’brg?t?uéiﬁg_%?sé%?%gdgg#e??pg’ gﬁ aéﬁt\%el og_e
constituti ngppovi@d RN utting edgedith poBitiveiredial end Adgecifivg Pakei dnglegent er on

the axis of rotation A while the trailing cutting pdge portion 18
generates an envel opéhe sidstsurfagcesnd and 9 showns i EigarR argl provided i widh acal

surface.... Figs..12, 13 and chenat i.cal | iLlustrate the . -
o erost 1100 BEIIET InrEL PORM 1 PO ihin fesesurtert BgRoredid st o, i oce
w anele 24. It is seen in Fig. 12 that, due to the specific ' -

orientation _of’t he _ base 48 of the pocket 47. the insert is posi ti oned
so that nost of its Thelyinjest is formddowvithed cdmtrab thiowgh diage ¥k dapingne X7,
enabling thereby a sjgnificant increase . .of the height of insert
SUppor t1'ng pSPYTEirak 4ome fotiral PraRS fereifg, vis a woroidal porhon 50" dnd

having dimensions enabling the clamping screw 3 to be freely received

15  therein.

As seen in Fig. 1b, the tool h'c_ﬂder 2 is formed with a cylindrical
head 45 having 2 leading end 46. The tool holder head 45 is formed with
an insert retaining pocket 47 adapted to receive the insert 1. It is shown in
Figs. 9, 10 and 11 that the pocket 47 has a base 48 and side walls 50 and

20 51 of a shape matching the shape of the respective side surfaces of the
insert, i.e. they converge towards each other in a direction away from the
leading end 46 of the tool holder 2 in the same manner as two adjacent side
surfaces 7 and 8 of the insert 1 converge towards each other in a direction
away from the operative cuttiﬁg edge 10a. The side wall 50 of the pocket
slopes towards the base 48 in a manner similar to that of the relief flank 13b
of the inoperative cutting édge 10b and the side wall 51 of the pocket slopes
towards the base 48 in the manner corresponding to that of bevelled upper

portion 23 of the insert side surface 8. The base 48 of the pocket 47 is
R
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consequently, of its strength. On the other hand, there is still left

—enough- . . +... space 61 for chip formng and for evacuation thereof fromthe
cutting area. . In view of the specific inclination périBsysfe 48-and
due to! 28 that the trailing cutting edge portion 18 slopes with
respect to the base surface 5 of° 5 the insert, the trailing cutting edge
portion 18 1is substantially co-di reg i_onal wth the |ongitudinal
axis A so as to have positive axial rake angle Fig. 14
shows that even with the above-described specifically - - advant ageous

and non-conyentional geonetry,of .the relief flank surface : t he
trailing CLPX"W?F!; ‘%@be‘gfﬂﬁcf it%?./;h?LBa,botvEéwgnéqr}epl.r iﬁegfelsjp “Fe?(z dbdy large 10

~cl earance thile! €2y ef fl.ank and the workpiece W
- Al t hough .ﬁgﬁﬁg‘%ﬂﬁ’g Ftﬁ]gggcrl)bed in the preferred enbodi nent of t he

present invention The pokétidTchasdoeentalle dispoveeiithrdadey borySadeptest  of

substantially straight cutti_ng eg%e portio such, for exanple, as shown in-
Fugl bogoap it Sie '

Figs. 17a dRdberzlignefhwith,the ipsert fe P AdatonFeaperats & two 15

cuttingzed | Lde: f or it may al so be doubl e-si ded.

e.g.- sugh g?@ﬁ%ﬁ8ﬁﬁm§?ﬂ%8§%gﬁ3*€§%g‘g 3.7 Figs. 15a and 15b
~show an alternativigsiooddrmdtlloflusthae ithatewhen the scresé tsecures,caent i nvention

‘where an insert 1' is designed sinilarly to the insert
preferred &oBYeRtiandl maanes, dic ciiing msartyl ingheipesket 47 of the tgol balder of gnm and

less (i.e. | nae : ' rk 1’ _has a

singl & out Cru DS bAESAERS Bl BEpdRPhie . FlpReRE el
specifical side wallsl ¥ 40 8, edndi i rrtddudarC (iR TROADNP UhBRSE condtateeut t i ng edge
.10':has a - geonetry identical to that of the cutting edge 10a of the -

insert 18 ar@spsictively by thesielich flask A3hnandgthe theyelled peomion A% abubthei dentical to

the correspqndi n urfaces . d f the i s Thus
.Cross-sect icg)Hng(&dZ%s@P%g%&h‘évaﬁ? §§s§n8/|5fi_of tHc.e P OQ%FA?' i}]hlusn?»ei 1 and
VITT' - VI the Bsuaifid Bestéof the Rufting <@g behiRuMarivAFMhdif Allief flanks, i t he
correspondi ng cross-sectional views of ‘the insert 1 shown respectively

in Figs. 6relfefaflanig13btofihhs inopasatieepitting edde t1Rhtserves torgffectivelver ences

b he,, i d, 1. h d 7 Which i Si ~th
Pt e bt g dgie IRy Wes ik P b g R B et a1y

paral | @5 t Gnéntioned abbwd, li$ §@ciithily BGvALRLERROfOr tRInsdrt 1 Revidghlshiag edge 10°

and that the surfaces 7' and 8 have only clanping function.
_Therefore, Caﬁmeéxam_remrncl i nation of “upper portions 13b’' .and 23" (not
shown) of ! he, res gtgle\égle%c% cgﬁjﬁéuargt?osn' of the insert cutfing edge and the '

orientation of the insert in the tool holder are such that during rotation of the
cutting tool around the longitudinal axis A, the leading and intermediate
20  cutting edge portions 17 and 19 generate an envelope constituting a segment
" of a spherical surface having its center on the axis of rotation A, while the
trailing cutting edge portion 18 generates an envelope constituting a
substantially cylindrical surface. Figs. 12, 13 and 14 schematically
illustrate the disposition of the metal cutting tool during machining of a

25 workpiece W. | |
It is seen in Fig. 12 that, due to the specific orientation of the
base 48 of the pocket 47. the insert is positioned so that most of its body is

located above the reference plane XZ, enabling thereby a significant increase '

—_—

of the height of insert supporting portion of the holder head 45 and,
' This Sheet Has Been Replac.ed
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5 7" and 8 nmay be dlfferent than that of a relief flank 13" of the

-cuttrng -edge—- - : T It is to be noted that Figs. 12 and
14 |IIu§;a9§lg%4the cuttlng tooI with the insert 1 capchessssashedl so
for illu P n of a cutting tool with the insert 1' nmounted in a

sui tably shaped pocket of a tool holder. As seen in 10 Figs. 16a and 16b,
the insert 1' may be doubl e-sided and-hgyve cutting edges 10a' and
10b' located on different sides thereof. It should be
nentioned that the conponents of the cutting tools, - - according to the

present i nvenEérgg ,#é’{m( he 18fstx’éﬁ%ﬂh°u9pqﬁﬁ O}?HH 'eFEEEt%ﬂl lﬁft edl%lu ead 15

dependi ng on Spéci‘fic -applicativns o

may be coni cakpacatéiefor Tchmfocmingﬁd'rd ioalevattdﬁaon mmédif Bomlehyeiitting aaexd their
portlons and accordin thg pocket, side wall é have different di men-
si ons and di f¥be’§ﬁ't°fa‘?P§ISE§°‘ FW%PP%PfBﬁb%QS@ dugén ths fé¢t thifethpocket may

have smal | Q t h | ternati.ve nmeans
o ensure t haf CURE curtin PARTECEBR 1B EINR seBOTda M Blee RubBR B atee bl aco
in 20  priedeiwerifiteitdhé eRingzRetingosigeipoition TH& fdsAnSAIlY @ - grebfioddie i nsert
and t he pocket may be of a spherical, prismatic or other suitable

shape- r-at her - Withtthe. longituglinal gxis| A(s0 as to have positive axial Teke arigle cutting tool

according to the pre t use chi of
wor kpi eces made of dlsf tlégs\[ﬁgswﬁ {%% Fdh?rxfp8v7 egcr%ed Spec’fr‘l:aﬁ‘g

13 CLAI M5: 1. advantageous ay abA-Rofiviédtiondl %&ﬁﬁeti‘f’&f {Hetraiaf fdkupfals oPper t ai ons
conpri sing: - a tool holder (2) with an insert receiving pocket .

(47) formed atheatraxézagu ﬁgﬂagcﬁd@qe{)omh@rﬁofthmdstﬂh\nxrs@p a teimivelyallirge (48) and
first an t.he ooI der ving a | ongitudinal

d d
Caxis (A qgf ec@?gﬁﬁé%gg%tﬁe%'?‘ésr@ﬁﬁ%ﬂﬁiﬂéﬁ% (“3@}"0 ‘t her et hr ough
perpendicularly.to a Amhdliph 19'tﬁ@ﬁ{sbﬁ'He@énEeIE!GEnsth@Eréf@rlrécﬁeﬁf)oﬁ?de% gpcket;

‘a cutting insert (1) having top (4) and base (5) surfaces, opposite first
and second nejherpreseid ioventiame the( a;ttxflg eslgels epposived, fliey smaprodnsist ofid i nor
si de surfaces_ nk surfaces (13a 13b)

d lief fl
constituted bY! aﬁﬂa%n’béhﬁ%h tg‘f‘ ggrpa}[t&ﬂsgﬁualé @ﬁt‘f‘%{@@ » B5SAOYI An £ 1 st
and second i nggxabhg it 17819 BIEIBRek Wtha 19?)1&1 e | e]gtlﬂyrxbhftl‘xiﬁt gection of

the top surface (4) wth said first and econd sur aces (13a,
13b), eadd cueutling edgeredisponediaiong sidel thartofigr itpmay iabso Heldgubderdidedt r ai | i ng

Cut i ng edge $EOBRIAEIONE ﬁf@ﬂéjﬁeﬁgéﬁéesﬁﬂ ace (8) di sposed adi acont
5T o T o A s e o
cl anpi ng neancf th8 prdsent mebmtiomalhere andngarnt) is desigmddmmilatlvn te thedinsert
1 of the above preferred embodiment but for small cutting diameters, e.g.
20 of 8mm and less (i.e. smaller than those of the insert 1). The insert 1' has
| a single cu-tting edge 10' with the rest of the insert body designed specifical-
ly for retaining and clamping purposes. The cutting edge 10' has a
geometry identical to that of the cutting edge 10a of the insert 1 and side
surfaces 7'and 8' have a conﬁéuration identical to the corresponding surfaces
7 and 8 of the insert 1. Thus, cross—sectional views along the lines VI'-
VI', VII'=-VII' and VIII'-VIII' shown in Fig. 15b are completely identiéal
to the correspond_ing cross—séctional viéws of the insert 1 shown respectivelv
in Figs. 6, 7 and 8. It has to be emphasized that the only differences

- between the inserts 1 and 1' are that the edge 10" which is opposite to the
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pocket so that the first cutting edge (10a) and its associated first mgjor
si de--surface (6) are-indexed-i-npt-e—an-operative cutting position with the

| .eadi ng ‘}9§9%)% (17) of the first cutting edge (10a) bei ngacqvmsga;tlms .
subst antT al 3} Adi ally with respect to said |longitudinal axis (A) and the
trailing portion (18) of the first cutting edge (10a) being di sposed above
" said reference plane (XZ) and being sub3tantially co-directional with said
| ongi tudi nal axis (A) and spaced radially therefrom the second major side
surface (7) and the first mnor side surface (8) being di sposed within said
pocket (47) zoflindbeddd 10' (£5pRALEWEhY efdoesdndaiads@gﬁﬁﬁm}stllwkd g (50, 51)
t hereof, the basé surface (5) of the inSert being supporfed by the base
wal | (48) of tmaﬁgng)gu;tmgg -edge portion of the cuttingredge 4P| anstithanthetsatfaces 7'

the first S|de of sald ocket f orm wi.t.h .1 he ket base
wal | (48) a PAf's &' tay t%"}lérféﬁ%p g RBGLR  ahflerod aniﬁggeffl%ﬁ!wa iRt 13p). at
| east adj aceriabp&moxt:ro%lsl 1349 833" qRof Ikdwr) of ik ’fé%Pééifveogialé @Qrfﬁéhtst' ng edge,

is directed towards said insert base surface ( an internal acute angle.
[err] whixh i7éandu®smanbe aiffsrenthan thas of =i mtlief ﬂsmk a3'udfthecgiting edge 2.

A chip cutti rig tool according to Claim1, wherein the internal angle (a)

bet ween each-relief flank:surface (13a;. 13b) and the insert. base surface.

(5) is acute along thﬂs@@b@he%rtﬁatofl Ehﬂﬁx‘rﬁﬂ Ry sdag Qﬂ@&nn%?mol 3.

A chip cutting tool according to Clalm wherel the 1'nternal acute
angl e (a) vamithsthel insert Lhmndetused glsedige 11@&9%;1011@16)1 cudting tool with theA chi p

cutting tool . acco erein.the_internal acute angle (a
decr eages frdmee. {Tﬂpgﬂﬁ&\l%laé@“é@ a%g d perket ehaiter] hoddari ds. %ef?-)uglt ) <(51 )
mi ni mum yel uwsduagsﬂa 16B&mt ﬁn’yeh' 117 thaRGfe tdo%letlf&a Eﬁd have cutting désch' p

cutting tool atcording to any o erein'g n e cutting
tool is of alﬁm'bmcamﬂb'a]ob;{tebahldxffattﬁdsi‘dwﬂxerédfe cutting insert (1) is
substantially disk spéﬁ and each cutting edge (10a, 10b) is-
substantial Iy curveditahauidfe Mentionsdihatcthe campppens AE Hies Htﬂﬁqqlﬁag edge

portion (19) @@1 _

A chip cutti ﬁg&? qgctggrﬁé gf {tﬁge al’mgﬁ%/\ﬂg?’gﬁ?é{}sd@&%ﬁé% qlr r%t ation, the
| eadi ng and smheﬂapdnchngaop@pédlﬁ@sp;ﬁliclnoﬂé?bf e tbdie ThusstheHalddriti@agdge
generat e_an envehope constituting a seg of a spherical surface having a

center ol t hE@d g,qqyéﬁa,l,aqatl'g(,tgar( Q"haﬁﬂcatl»héhet ARt ﬁSe p¥tlis pd (thelyr generates
a cylindri pﬁéoﬁfﬁrngaaéﬂ Vf%ordmzlv tli;_le pocl(a‘}((s\{aEQwathr;l e@ﬁ%@g ' Lpg to any

one of d ai rerm t base fted at a
negati ve angkenwiahd diffsprcingdles dﬂlﬁclﬁx&ft@hem qii@nallf §Zjhe pocket may =~ A

chip cutting tool accordin o Caim7, wherein a portion of
have small recessed or projecting: portions or some other alternative means
to ensure that their contact with the adjacent insert surfaces takes place in
| 20  predetermined localized positions. The base surfaces of the insert and the -
pocket may be of a spherical, prismatic or other suitable shape rather that
being flat. |
The chip cutting tool according to the present invention may be

used for machining of workpieées made of different suitable solid materials.

-_—
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the fi rst cutti ng edge | eading portion (17) is below the reference plane
(X2) : - A chip cutting tool-accerdi-ng-to-any one of -Cainm1to
8, vvher 6 %EI& | eadi ng-and trailing portions (17, 18) arecsmwssd/msié ally
strai gm A chip cutting tool according to any one of Clains 1
to 9, wherein said leading cutting edge portion of the cutting insert is
general |y perpendicular to said trail3ag cutting emgesh&omslgaamﬁ Béd | eadi ng

cutting edge portion constituting a frontal cutting tral l'ing
cutting edge portion constituting a-side cutting ed

A chip cut gingrvmgel according to Caim 10, wherein utt| ng ,
edge of the cutting insert is adapted to function as a wiper edge and said
side cutti kg edge lgsChmlémﬂéﬂ t0Q) @érﬁ@‘tﬂé}t gaghigynig PRRTREQHS cOmTrising:

; L
ﬁ \%ﬁer ei n sa?(’f“ggi?ohg éth?k EOPd aWaI%T%) glf)gﬁagﬁggx?ﬁgg?ﬁ tt‘ﬁga;)gf;kéttgase

(48) at a §REQMMle RatiRy &8s forikamShé Mnte@Bélion of rake aiifadPRRY rdlft i on of the
m nor side surfaces (8) are bevelled with respect to the insert base

surface (5flask panmmn@rfealézag svsriﬁystaadtsmll sige ks eyl gendlingelong acute .
angle. 13. Ac P cuttin |hfor r ot ar machi ni ng operations
conpri si ngrespective pomons 0 Hmt%e&p cvﬁulnt‘f‘%ﬁ‘ nsert_r.eceiving.pocket

formed at a | eadpH0ngiRy Wik %Ofongﬁﬁ’dxhﬁlvhﬁ'i@ i Rﬁﬁf‘onWﬁHm%% fisest and second
side walls, the first side wall Sl oping-towards the pocket base wall at a

first acut ectang‘l@poo:m formodd imod dmldlrlgahcadgpm'nbnmjl saiddtoohhobder andf rot ati on
and a reference pl ane, passi ethr h perpendicular]y to a height
direction B#V188ib3s%ap% &ide Wﬂ% said msert 8‘"18 éﬁ‘f‘f‘Fﬁi@P F*HEEPPF kgt } —havi ng-t op -

and b sur f , A 6; a n nor
si de surface ( ?“ éthn?in %aﬁgqggqeel@?&fgv ﬂa%‘plﬁ% %ﬁpﬁseﬁl At erzsiectl on of
the top supbeiee witl bnanf szppe:unpgrédgea aﬁd3ts)assﬂc1até¢sﬁersarfad:mbanam de surface
(6"), the cutting edge conprisin adi ng portio atrailing

portion, aldspeRt r““ﬁog’t |°BFF38 eﬂﬁ‘@eﬁ%& ‘gw‘éﬂ dis base faﬁaeat ga-’)‘ bei ng
directed t g&‘ﬁfdﬂ? Otfr}gﬁl'aﬂﬁl?‘; Eldp§§ a@és re efch{ré(:ig %bﬁgfﬁrontﬁk 553519:1 %ggal to said

first acute angle e mTor SI surface ern I sposed adj acent the
trailing peosallswf mdtﬁt&keu,ltdat:MQ)faigﬁ cattthgc edges) avheg ind ith opbrtisecond naj or
side surface (7°) in the direction away fromthe cutting edge (10");

cl anpi By nBasgos. oﬁomeneagalswn&|aaﬁﬁr4ignsaauaman§@et PorHoBRMithh&tHet so that

"the leadin rt f t i suhstantially
radially w gfflﬁ%relé‘%ggg %dggsg:lrgbl’ﬁ (?Ing%t %‘gﬂ&éﬁ%g%cg gﬁg&{ it t%}Ijg.]i Fgﬁg portion of

sai d cutti Rpgirdgimal axidi fnddsednh aimweexﬁmleothéxefxehe&@eorabﬂe@ vaittl siid

substantially co-directional wth said |ongitudinal axis and spaced

radi al |y t ifafiE, Hiing §dee pedied: maj or side surface (7') and the minor side

surface (8")

characterized in that
20 said trailing cutting edge portion when in its operative position is
-located above a reference plane parallel to a plan view 'of the tool and
passing through said longitudinal axis, whilst its- associated relief flank
surface is directed at an internal acute anglé to said reference plane; said
- remaining side surfaces of said insert and the abutting side walls of said
25 pocket respectively, converging towards each other in a direction away from
said operative cutting edge; at least one of the converging side walls of said
pocket sloping towards the base wall of the pocket at an angle substantially
equal to said acute angle 50 as to be retainably abutted by said relief flank
surfa_ce'of a inoperative cutting edge.
-
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bei ng di sposed within said pocket and abutting respectively said first and
second sidée walls (50; 51) thereof;-the base-surface -of-the insert being .
supported by the base wall of the pocket; charfrksdd in -
t hat w0315/17284 sai d upper portion (13") of the first rrgj or %{/iﬁﬁgurface
(6'"), at least adjacent the trailing portion of the cutting edge (10'), is
directed towards said i nsert base surf_aqg at an internal acute angle

([err]). .16 14. A chip

cutting tool according to daim 13, wherein the internal -acute angle [err]
vari es along the cutting,. . 10b).. 15A,.. A .chj utti ng tool
according to CI'aim 145 gﬁﬁlgrdcglﬁw(gt]‘%@ T‘%gé%‘ﬂ%%o glﬁﬂ?’el'éﬁ@'iagteﬂéé g’a@é%a”f rom a
maxi mum val ue A@ieAB@blech NRe rARYIMAKRAThe RUuin® &1ge iR ifUEBeYAW RfliAcent the
trailing -portior?nof the cutting edge (10'). H%G. SET © A cﬁ‘fpmccﬁltti ng .
t ool accor di ngendgh€basensurfce ofi theringest dedrenses frotrhe mawirhim yatuealdjacentof a
substantially ball -ended type, the.cutting insert is substantially disk
shaped, and 't ng é?ﬁdffr%]a“‘é'aéé%gi@"5“9"s‘°st R ialup adiaceBYSHD draflifig her
conprises 3n iduteidegdeabértipnt ti ng edge portion between the |eading and
trailing portions.” 17, : A chip cutting tool according to C aim15,
wher ei n during.t ool rétehiponttingheoll azactiding tarClainn Cechmatiterizzd $e ¢Hat ¢es of t he

cutting edge generate,an enve] ope, constjtuti a segnent of a spherical e
surface havi ng’“ém&}?f’ér‘s 8hah “%}f?gliy&&ii'__ﬁﬁ‘fjc _&Pg,an_égﬂ? FWé‘_ngrlaﬁr\p P section
generates a Cy 4ibdfanfighy itk sfape, siid cuttin%%dggg gﬁ*ggﬂé@eﬁ BE@@&%{% (agzldldaccor ding

to any one of Clains 13 to 17, wherein t ase | at a
negative axi alinelnding an fitermesdiatetcutiing edge pbaioanbawetmrgid k9ding and A
chip cutthﬁg t.0ql. accordi ng to Claim. 18, whereiin a portion of the cutting -
edge | eadiflg PEEIDAUIELHRABEROTURAS, ef er ence pl ane. 20. A chip

cutting tool agcordin - f ' 18150 19 erein t he
" second pocketagi de vvaﬁ E@P?S%% gov?graggrtawg%ogkaﬁe@ %acshgygazferr%ege"ééh%} acute
angl e t her evii telch aaid cutting edge isuppsuchposhipenthef diifiey FtAST ofdrattorsthel ace (8')
I's bevelled with.respect to the insert base surface at an angle

subst anti al | y 1€afliRg 409 dnicEmedizisnquiting: edgm pogtions) generate an enveldpep cutti ng

tool accordi ngshQ; i t A ' he upper.regi on of
. the second ngj gl;lalstlagﬁe{g g3’?%rg%netq(f‘:jfx %mg%(gatlsf'g{fﬁ% l}a%}g ﬁ%gegﬁgto%t?xggx%%l at an
area adj at®nt romtibheardedt tgilitgdcarhpdreat tcaninghedgdebenetades an envelopeA Chi p
cuttihg tool according to any gne of C ains I3 to 21, wherein the second :

any
maj or si de suPBYBUYRE p qviindiigAsaffefal | y co- directi onal

5. A chip cutting tool according to Claim 4, characterized in that the

base surface of the insert retaining pocket is inclined with respect to said
reference plane of the cutting tool at a negative axial angle.
20 6. A chip cutting tool according to Claim 5, characterized in that the
' leading cutting edge portion of the insert is located at least part.l_v below the
reference plane.
7. A chip cutting tool according to any of the preceding claims,
characterized in that the abutting portion of the side surface of the insert
disposed between the two cutting edges thereof is in the form of a bevelled |
izpper portion inclined with respect to the base Surface of the insert at an
internal. acute angle and the respective converging side wall of said pocket

slopes towards the base wall of the pocket at an angle corresponding to that .

of said bevelled portion.
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with the trailing portion of the cutting edge. 23. A chip cutting
insert for use in a cutting tool assenbly, the-insert—{t y-conpri-sing: = -
17 : . top and base surfaces, first and second ' '
surface¥Q¥PI728 Y and a nminor side surface (8'), said secg?éﬁjéslglg%&gﬁrface
(7") having an upper portion inclined with respect to said insert base at a
respective internal angle which is acutesat least along a part of the

| engt h of a correspondi ng side surface; . a cutting edge (10")
defi ned between the upper portion (13') of the first mpjor side surface

(6'") and saidj,top surfage. Sal i ri Sl RQ |k nd

trailing port |80ns, ‘R &“p cuﬁm% &gg%a&ﬁyﬁg%s@gﬁs&g# a’c%tlag%?%ﬁg%g?@posed

adj acent the tiAishidenties bi@npattioh§8f Heétduttivy editearaRtbifBVGtratkhi th said -
second maj or side surface (7') in a direction away fromthe cutting edge.
(10"); 9. Ahchipecugmigsed! faf roteay machining operationsagpmgmsing:por t i on
(13") of said first ma'cor Si (I:!l'e sgrfacg g6' }l .dat I?ast a 'acgnt the cutting
edge trailing por fiYHISISHY GYIRE PRGOS ARF FL09 HETACHY AR] 2 SHBNE S ace at an
internal agut ¢l By tiefintersection of rAkE BrPadeUndl féflef NBA! porfpROLeislid t0 Claim
23, wherein the internal angle between the upper portioh of the first major
side surface (@ yurfand drdesaithsietsupfaces amd extemdinglatong tebpectisg ortpenst...of the ...
cutting edge. ESIT . @EChi ﬁ cutting insert according to Claim23 or '
24, . wherein t REHGPERRerY 9f R%CUHBE A28 vari.es al ong. the cufting edge
(10a, 10b). 26. 5 4901 holder Gt acgatn Gin ' 3845 o ERPHGH 'ﬂgvifng'zﬁ seh 25,
wherein the internal acute-angle beffween the upper portionof the first

maj or si de surdtaining pogkearfdrmdiein ndexdinphesl penioaasfeszid tahholdedndum val ue-
adj acent the |eading portion to_a m ninmum val ue adj acent. the -trailing
portion of0 t héa\’:‘ﬂgtqaﬁ"g aB@Iéléje("i?ﬁ% saylzinsert being secyted pp 5316LH°FF?F@ i nsert

according to d ai , : | L Is u ntially
di sk- shaped and t%é%gu%l't%ﬁwgﬁ%’gggem%%w \)Iyg?égalgli}btscghgnné‘?gﬁ%/d élﬁsrc\iteg?tsg@ '
A chi p cuttingotkesavith ane of dridocutiingBygesrumddis 43sociard et surfaée imharei n -t he

| eadi ng and trailing portions, of the cutting? edge are straight. 29. '
A chi p cutti n§PFTRYES t CUHHBYrRASHIPT. ndnYitBnds JFase) Mt dgast ppItions e ei n sai d

| eading cut Ui B, adae A6Y LiPiel feBEORA b BRI d@lial Gap@lf shipal | N
cutting edge porii o, sai eading cutting ge portion constituting a
frontal cl8ti pocledgeaidndutsing dedgeatdmpgsifigitieadifig exhgetrpidingi outtingnadget uti ng a

~

side cutting edge of the insert. . . . .
poriions with said trailing cutting edge portion being substantially co-

directional with said longitudinal axis and béing more remote therefrom as
compared with said leading cutting edge portion;
~ characterized in that

20 said trailing cutting edge portion when in ‘its. operative position is
located above a reference plane parallel to a plan view of the tool and
passing through said longitudinal axis, whilst its associated relief flank
surface is directed at a first internal acute angle to said reference plane; said
remaining side surfaces of said insert and the abutting side walls of said

25 pocket respectively, converging towards each other in a direction away from
said operative cutting edge; said abutting portion of at least one of said side
surfaces of the insert being directed at a second internal acute angle to said
reference plane; at least one of the converging side walls of said pocket

sloping towards the base wall of the pocket at said second acute angle

e
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18  30. : A chip cutting insert according to Caim29, wherein
said frontal cutting edge is adapted to function as a- vm' per edge- and said -------------

si-de cutting edge is adapted to generate a cylindrical 5,%@%9%?]
A ehip MA@ nsert according to any one-of daims 23 t0 efein said

upper portion of the second major side surface (7') is inclined at a region
thereof which is substantially co-diregcfd onal with said tralllng portion of
the insert cutting edge. 32 . A chip cutting insert according to
any one of Clainms 23 to 31, wherein the insert (1) has a: palr of opposite

and second | niearaE sarrng BisgresSPeat Sl Y E e BB cocti on

between the ipsght abgﬁ,,ﬁugla@g@-ﬁ(&) and said mmj or side surfaces (6, 7),
each side surface having an upper portion directed towards the insert base

surface at a l@spect|&@hnmmnmtoomgmdmigltoIﬂaum Smhaeacaﬁnzbé@zsthaalamng a part

of the length er eof . cuttin ac ord| ng to

C ai m 32, V\he?‘étq?l bg ey tis‘SfI"']éeefl %a%p‘bfe?‘% ing £dge ﬂej tg\?ns sé'ﬁf ht er nal

angle is acut e 1h§r?t§je%?$a%gs frOmf 440G EinRin vhﬂe'aﬁﬁcérHQP@feialhg%uﬁﬁ 'etdhé’” as .an

I nsert abutting surface. . I p cutting 1 nsert according to

any one of t hponticaded ngnmimm iveluevddgacennsaid traflingr cyping edge ptﬁrtmhe m-nor_side -

surface (8 bevel with respect to the se ase sur at an
acut e anél e) | iis A c(lj'up cutpmo to0] accord(x)ng to darllm {6 aracterize

the cutting tool is of a substantially bﬁl—ended type and the cutting msert
has substantially a shape of disk segment, said cutting edge of the insert o Ty
10  being curved and including an intermediate cutting edge portion between = -
said leading and trailing cutting edge portions.
12. A chip cutting tool according to Claim 11, characterized in that
said cutting edge is of such a shape that during rotary operation the leading
and intermediate cutting edge portions generate an envelope constituting a
-segment of a spherical surface having its center on the axis of rotation and
the trailing component cutting edge generates an .envelope constituting a
' cylindrical surface.
13. A chip cutting tool éccording to Claim 12, characterized in that
the base surface of the insert retaining pocket is inclined with respect to said
20  reference plane of the cutting tool at a negative axial angle. |
14. A chip cutting tool according to Claim 13, characterized in that
- the leading cuiting edge portion of the insert is located at least partly below
the reference plane. .
15. A chip cutting tool according to any one of Claims 9 to 14,
25  characterized in that the abutting portion of the other side surface of the
insert is directed to the base surface of the insert at a third internal acute
angle and the respective cdnverging side wall of said pocket slopes towards

‘the base wall of the pocket at an angle corresponding to said third angle. ' P
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