An i ndeaéﬁgbﬁwzert drilling tool FI ELD OF THE I N\{LEJHTI ON Thedaesami s26

i nventi s'tosa nmetal. cutting tool having one 5 or nore indexable
cutting inserts and particul arly designed for use in drilling, boring,
sinking, hole formation or enlarging and simlar rotary cutting operations.
Such a tool is hereinafter generically referred to as a drilling tool. 10
BACKGROUND OF THE INVENTION It is well known, in particular in drilling

hol es having a | arge depth-to-dianmeter ratio, that the drilling efficiency
in ternms of output, chip flow and tool life is significantly influenced by
the efficiency of chip evacuation. In order to ensure efficient drilling

and to have the chips readily 15 renmoved from a cutting zone, a

wi dt h-to-t hi ckness ratio qf..the.chip produced-by.a.cutting edge of a drill
shoul d be kept within a cértai RENACFISHEEES, and8Gto this end it has been
proposed to split-the chi M Preripgbat pagely. natomegedst'.i-pls. . Anong such
prior proposals is that dijgtCosed)in: ﬁﬁcaomél@bagdder’é here are disclosed
square inserts having cut {predgas) i pageldi. d‘mar;ﬁgdcesrﬁctl vely forned pairs
of chip splitting notchesirFashrnot chphias ..Pabioalabss .innef nost and out er nost
edges such that, when the|pnser i gepRypted in the 5  Hrill in a position
slki-ght |y slanted with respg the radially

i nner nost edge of the outernobst notch of the indexed cuttlng edge extends
substantially parallel to the axis of the.drill. The disclosure asserts
that in this way chip splitting is ensured. However, even if such chip
spllttl ng is achieved, it is very energy consuning seei ng that the

wor kpi ece "10 is in continuous contact with the notch. Besi des, the
construction of the cutting edge cannot provide for chip splitting over the
entire length of the cutting edge as only one of .the notches can be so
positioned as to.neet the An indexable-insert drilling tool

FIELD OF THE INVENTION

The present invention relates to a metal cutting tool having one

" or more indexable cutting inserts and particularly designed for use .in

(9 ]}

drilling, boring, sinking, hole formation or enlarging and similar rotary
cutting operations. Such a tool is hereinafter generically referred to as a

drilling tool.

10 BACKGROUND OF THE INVENTION

It is well known, in particular in drilling holés having a large

deptﬁ-to—diameter ratio, that the drilling efficiency in terms of output, chip

flow and tool life is significantly influenced by the efficiency of chip

evacuation. In order to ensure efficient drilling and to have the chips readily

‘ 15  removed from a cutting zonc, a width—-to—thickness ‘ratio of the chip
produced bv a cutting cdge of a drill should be kept within a certain

optimum range, and to this end it has been proposed to split the chip into

relatively narrow strips. T T e
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requi r enRpg 948%77h he di scl osure. JP-59- 196107 proposes a chi p RVERMOI626.
solution simlar to'the 15 one de'S(_:_r'?b_ed above. Here a cutting edge of an
insert is formed with chip splitting steps slightly projecting ina cutting
direction. ‘As these steps are also in a continuous contact with a nmachi ned
wor kpi ece, the chip separation provided by this drill is extr ener gy
consuni ng. “Fur t her ndmongi suahi pribbPrepRsafsatst thak slisqleseds iy &8 &HSQEﬁr

drilli d haol es, th U vi ded 20 i t h ' : Ki th
Whol ¢ const Hbs thsie et dhsapse B H® des s Folin s s PR o o of -
| ar ge dept h-t0-di atl.0s ¢ Lt 1. Sinat, i C e T-WIP

i ndgxabl 2- irr?gé?cg{\%ﬂ;?‘Fém%(\'ﬂ)é{?ssﬂfc%ﬁ]s:}?ggﬂ%agé@ﬁ&aghdEggﬂ gggiri]xqursﬁ??ga Hf\i'r e not

gui ded by tHg-Aab@sand oerhsRULaHkudiD1RASKEEn tHainsthds mduneadithe  for ces
acting on the drill, especially radial conponents of such cutting forces,
are subst andiillinya pakaionesightly siantcHi withergspast nb rinixis ofi the drifhdthel eadi ng

to tool deflection and consequent inaccuraci ﬁ_ﬁ Ln hole size,. UVMARY OF
phihfindRxed Epttined

THE | NVENTI xilially innermgst edge efederqBeimpest 24 er of the
i t" t igcle i NSGLi i N1t e 804 t .
rodi an 1 reepie Sty el B BRI it T RSI0aRRGaE | o

center 5 @by g?l'ﬂth]igg vﬁ@gggﬁ g@gﬁh\ﬂoisogﬁ@rrgmstﬁgu,u:{,'tgg;@qgg Qidi emipt i es. It

is the object nvehfition to provide an inproved netal
drilling tosihiteing igachiedexkapisvimsarctrey donuseing veemigrthal thewkoripiedee above
referred-tao di sadvant ages are substantially reduced and. with which a nore
ef fect i10e cisi in spatinudusgcontacineith dbic aiosely tBesidest the gordegctionoof the
having an cPUHBRIEEecGRRoLPI e fonghPaiire BYPL it decbrobing, ar
mount ed 1 ' CROG, Az oREiohE Ut FE Bmydtes AR R osiflefrR: fo Bkl e
requirements of the disclosure. : ‘ _
JP-59-196107 proposes a chip splitting solution similar td_ the
15  one described above. Here a cutting edge of an insert is formed with chip
splitting steps slightly projecting in a cutting direction. As these steps are
also in a continuous contact with a machined workpiece, the chip separation
provided by this drill is extremely energy consuming. . Furthermore, in view
of the fact that it is designed for drilling deep holes, the drill is provided
20 with guide pads, making the whole construction more ‘complicated and
expensive.
- With drilling holes of large depth—to~diameter ratios, it is not
practical 10 provide indexablc—insert drills with such guide pads. and as such
dr.ills are not guided by the holes it is important to ensure that the cutting

25  forces acting on the drill, especially radial components of such cutting

forces, are substantially balanced and in this way 1o minimize size loads

“leading to too) deflection and consequent inaccuracies in hole size.
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drill i'swomsatrerk about said | ongitudinal axis, said insert cBEHEFSIH$26,
rake 15" face, a flank relief face, ‘a’Rase, a plurality of cutting edges,
each defined between the rake face and the flank relief face and included
bet ween two adj acent cutting corners, at |east one of said cutting edges

conprising at | east_ gn . t cutting edges, each set consisting
of. two pai rsslbwl‘éérﬁ)‘gréﬁﬁgﬁohﬁmgzg each pair consisting of a first

and a second 20 ¢ t ol dtO8idhd 1L CAAPRGH; §£4kd N edges
of both pairs nergi ﬁgqﬂﬁe%hgg%h%ﬁﬂ??msalaguﬁorrponent cuttirng edges bei ng

oFi ented so;hhat" ARaRXtS @Bhity off a tdiRIE dfunibegioipaheihseut didnthee dgen
i‘nnernobst with respect to said conmon point is closer to a center of the

i nsert than "aedéad linel tgand a tine drawatfraronpocenter ofithd mgcedgdhogertenost with
respect to said 25 conmmon point, said extremties nerging via a bridging
Secti on Whi of a EnelicoRREBEE MENPRIETROBLEEHAB LULEAMERIGS.of the first
conponent cutting edge fowar.ds t center .of the {nsert.., characterihzed in
that  said bri dgi?‘. AR R ﬁ’ﬁc*?%“é‘& ‘W‘f’H"P‘e_&BE‘E‘}‘P% "8 FIRSYST i ne
constituti n)%{)&'ill R Ghot gn@ aﬂ'egx('xj.l@.‘?amb NRs@h fob Susk NB@FdinS & WHAER SRE d

outernost extremty .of said second conponent cutting edge is closer to said

first line tibave sefetretipedizndiantadcsant sybsvintimiydretiucsd andmitmemichcait ti ng
edge ensuring that 5 during the drilling action a second |line parallel to
sai d | ongi t unbmatffestive ehig sphdignly ensumsgalosyilic suttingedec.extremty of the
first conponent cutting edge intersects.said second ,con;p t cutting edge

on
and sai Wextreniti eAGPEINENO g BIESBRIGIIYEBIGN: MAGTR LS P1OY. PRERK i on
there is alsp. roi(gl an | g)k %I RS ik PL o oS a
nere, 1 3L SRBRE A, HEBARHLD GRS RS b SRR 2
a plurality Bfip GYttin@nedaRzet HARE vetftkindeehdeivesn ddieindRksvikagfand t he
flank relief face and included between two adjacent cutting corners, at
| east one ofinsAt thoumtdd imgthe dyescicpogict $omperédrmiegsiriling astdon efhenathponent
cutting edges, each set consisting, of two pairs of .

dnll is rotated about said longitudinal axis, said insert comprising: a rake -

15  face, a flank relief face, a base, 2 plurality of cutting edges, each defined
between the rake face and the flank relicf face and included between two
adjacent cutting corners, at least one of said éuning edges comprising at
least one set of component cutting edges, each sct consisting of two pairs of
component cutting edges, cach pair consisting of a first and a second

20 component cutting edge, the first component cutting edges of both pairs
merging-in a common point, said component cuiting edges being oriented

5o that an extremity of the second component cutting edge innermost with
respect to said common point is closer to a center of the insert than an
extremity of the first component cuiting edge outermost with respect to said

25 common point, said extremities merging via a bridging section which is
c directed from said outcrmost extremity of the first component cutting edge
towards the center of the insert;

characterized in that

e ———
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conmponent cutting edges, each pair consisting of a first and a
conmponent W 4/ dge, the first conponent cutting edges"0f~b8§ﬁ&%g99§ée
nmerging in a comon point, said conponent dcutting edges being oriented so
that an extremty of the second conponent cutting edge innernost with
respect to said common point is closer to a center of the insert than an

ety o D A RIRONE R U iNGASTAR USRS TPS T I £GRRERIn ©

said 20 conmon p via a ng section
which is di fe%&‘g IR n?@'n%d?fx’d ﬁhé"?:ﬂh@i‘ds’fcﬁmdbha@fsaiﬁjhmérlnﬁ@h cKOERINed]
cutting edge to e center of the insert; characterized in that said
bridgi ng secti gmidi secofi¢|dongnent lcuntegpedge tiv cdoser riet said rfvsbbnstnhautsawb 25
or parallel to a median line of the insert. so that said quternost e remt
of said secondlmm@ﬁbmlrémlt\’l ﬁ@ sauy Irpls COMPYBENt SUEHYY egg_.qz SANSPPIRE BRY

d d fi
over | ap ping SRtn e e Aot WGP BREE) ) AR B0 aBY o o
provi si on of apgks‘iﬁé‘ Hrséé%ﬂm&%&%%fcﬁ%;ﬁhog)f%’&ﬁﬁtrc@ﬁ;%ﬁt:mvahﬁn.eeagéwth

t oget her by bri ions ‘and all nutuafly di sposed’in accordanc

the inventi-on, lﬁtbﬁfc@zscsﬁm £20A6 Rompesical éwtinkvieching sifd txtremgidsosvaalap.
suitabl e positions of the insert in the drill. 5 . ..According to

the preferred enbodi nei amrdimcpvm&ﬁpncswwV@mon hereistalsnprastides an t he

insert is formed with one set of pairs ent cuttln edges an
| east one of sapdreplesdriling 1mwsbiy ‘@Sﬁbéﬁ@ht‘mﬁﬂ’c‘&ﬁﬁ"} N$IRG 4 13 %rt i s

Slanted Wi TSRS b HIGETRL ANpbia Blushl, bR EJ 60| Yerhed " of

said first |r’ig es are's athe respect

to the nedian ljeRedf mfehﬁké Ta&d hné@hé mhkwldffﬁécshn@mwanbcmm o edge

fornms a first angle wth the nedian line of the insert- and said second
conmponent cut tia f}xceﬁllgeaﬂmﬁrm)rncrseaomwmleeoﬁ/\bmﬂ titengedican comprising at he
cutting edge is long, it nay be formed withy two or nore, sets of
least one set of component cutting edges, each sct consisting of two pairs of
component cumng edges, cach pair consisting of a first and a second
15. component cutting edge, the first component cutting edges of both pairs
merging in 2 common point, said component cutting edges being oriented
so that an extremity of the second component cutting edge innermost with
respect to said common point is closer to a center of the insert than an
extremity of the first component cutting edge outermost with respect to said
20  common point, said extremities merging via a bridging section which is
direcicd from said outermost extremity of the first component cutting edge
towards the center of the insert;
. characterized in that
said bridging section is inclined with respect to 2 first ine constituting
25  or pax:allc] to a median line of the insert so that said outermost extremity of
said sccond component cutting edge is closcr to said first line than said
innermost extremity of said first component éutting edge ensuring overlap-

ping of said extremitics during a drilling action.
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cooponenwocara7rTyy edges. 15 | f desired, the firstPEHEPPHRI62Econd
conponent cutti.ng edges may be slanted yn the sane sense. However, in the '
preferred enbodi nent of the present invention said first and second
conponent cutting edges are slanted vvith respect to sai d nedi an Iine of the

insert in different senses g t hat. e l ?g.lw f andt ‘f d les is
acute and-the ot her ¥ VEHG© ngﬂvé“é‘”l’ STAR U 9 ecé’g‘ﬂur?&ﬂ FUHPE % §5 d f i rst
and second pglenyERASHIIC Rk HHRE b fue L iofS Ah8aliHhubelfiy iRty |

advant ageou§ Ne-cu ng &d ge i's provide a chanter- at ea SI de of'

the cut ti ng ;5 OxARFdaddiewsihanice inventidhnghavet b.nt H‘& seldone] effepiverthigutting

edge 25 According to the lppreferred enbodi nent of the present

i nvention t'hplittraefor ¥ spitabvic degitwinshofi the dnsastliimtlke €ullt i ng corners | ocat ed
bet ween t he adj acent cuttjng cor ner nser so that .the first

conponen? cutting ed@%%’fé\‘nhb‘éit‘hcﬁé‘? g‘ef‘:%gb’rﬁlb’@ﬁ@h? Hl?thF?ﬂj"é’El\ﬁ“é‘émF‘orm si des

of the interpedi cut corne , f arabl.y It s of
conponent CL}HE CHB“&HE}&C kg’cqmt’? Iit%ré"imd “t“% ?neé;%)@c ‘?’2}8 af; ‘%?qﬁ%ogﬁa?] l'i ne.
However, an auymrelibk ﬁ%d ah eNY IR NGf efid tfi1es sxmt:&nweq@?un@}hsaneﬁg -
advant ageous. Preferably, two or nmore inserts of the sinilar type are used
in the 5  dxdgkb oflthe iinscrt kastbntgd ouith irtspett tedlst mulgarofins af dhé qesert s. is.in -
such position that its nedian line is slanted with respect to said

| ongi t udi nalPrafdrablygpoth «pfmed 6fsttané samnds.@swwcm Futtingiadeagaeddeieds t he

e 0 e e e B Ml S v
1T et £y 4 TER i
forces actingceid chmpoRtROOalthe @izt ifofms a sccond angle with the medmn line.
If the cutting edge is long, it may bc formed withy two or more sets of
component cutting edges. |
15 If desired, the first and the second component cutting edges may
be slanted in the same sense. However, in the preferred embodiment of the
present invention said first and second component cutting edges are slanted
with respect 10 said median line of the insert in different senses so that one
of said first and sccond angles is acute and the other of said angles is not
20 less than 90°, said first and second angles measured on the side of the center
of the insert. -
1t is advantageous if the cutting edge' is provided with a chamfer
at-each side of thc cutting corner, the chamfer merging with the second
component cutting edge. '
25 Accofding to the preferred embodiment of the present invention
¢ : the insert is provided with intcrmediate cutting corners located between the
adjacent cutting corners of said insert so that the first component cutting

edges of both pairs of component cutting edgcs form sides of the intermedi~

ate cutting corner.
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edges during the drilling operation, in particular the radial s of
the_‘cutt’i‘ﬁ@%ﬂ@'?'@és, may be ensured to counteract and an irrprgv:eig fg{bgg%

bal ance may be achieved in the drill.~Mue to the fact that the conponent 15
cutting eddges are specifically slanted in different senses with respect to
the nedian line of the insert the insert itself may be provided with the

i nproved bal ance of g adial, COMRANEN TR pdrdf: Stttk EOLLESmfeAANt | oned
above, these advantagés are of ‘extrene 1'nportance~for | ndexabl e-insert
drills, in papkiredcdl 1d h@wemuand ey drovwdvcngab akemnvdifitul 2irandearege
depth-to-di aneter ratios, e.g. fromthree to six. Thus normally the problem
of the negatifvidcsmpburmsanay atsoeba adivmitagoemsi ng- f orce conponents on the
surface finish and accyr acy woul d require _s?béequen't nachi ni ng .op{grat i ons
so as to achieve ti JHEIFBRIEr RHEBE PHYC AREAEI RO MRFITIAPC AECHER) 1BE t he

hol e, which I d .make. Ll 0, L Q4. 0 i cat ed,

pr ol ongea an‘gﬂgxge]ﬁéllﬁ\%&%g?{%i lzﬁ}){r&g?( ‘ﬁl(glg?:'ﬁ? f[?x?s %Z‘%e‘ggég%‘?‘sﬁ“ bétql n ea;abl e
insert with . f &BH reg saRNeasulinat Bgispr esent i nvention
all ows for el¥ ?‘glggﬁ{rﬁgé |¥T F]Flﬁg:uo\f ﬁﬁorrgps@\?\n@(?r: 1i’ﬂar g!é' | engt h-t o- di anet er

ratios, especially vBerirare ofiibe eiaeidnfofatic icsttimezeribds of theamsen 1moedbee heavy
machi ning rates associated.w th force/ power optinization. The rake face
of - t he i nsercomponentCutting §dgssoiacaedingite hhuPEsey INBEREGTY 2REAPYIMIA2t he form
of a groove of vgri abl e .di.nensi on. _Itf 'és‘g's'-advanx a(gﬁouz.'i_gc depth and a
width of theiQft &6EOMSTHEH PARRGITHOT RSP BRI SURURE S8 SHERES whi ch

s peri ?ﬂer Fhel .aglgll]é'sgsﬁgﬁgﬁc\:/m b tdﬁﬁ\i)l?né.%‘ﬂ Bk’%@%icﬁtati&f’x)\bﬁh géstpwﬁodt%' |, are

b
| arger an a dep the ‘"glr oove ftorned al on he rest- part of
the cutting pdaRudihiEagiked\ke BaNMEstiakdBeccsaicting @St thpabnpohesheutdnt i ng
edge may consi St of two grooves. According to the preferred embodi nent of
the present édpeenturbry, thehdriliaii egeratiemkinf parécilat [thel sadibk companeme 0ddj acent
cutting corners of the 10 insert conprises a clear nce.corrgorbe?t sl opi ng
to the base BAcuilingfesras, may be ensurcd to counteract and an smproved force

balance may be achieved in the drill. Due to the fact that the component

15 cutting edges are specifically slanted in different senses with respect to the

median line of the insert the insert itself may be provided with the improved
balance of radial components of the cutting forces. . .

As mentioned above, these advantages are of extreme impoftance

for indexable—inscrt drilis. in particular those used for drilling holes with

20  large depth-to~diameter ratios, c.g. from three to six. Thus normally the

* problem of the negative influence of the radial cutting~force components on

the surface finish and accuracy would require subsequent machining

operations so as to achicve tight tolerances or higher geometrical accuracy

of the holc, which would make the whole machining process more

25  complicated, prolonged and expensive. Provision of the cutting edge of the

" indexable insert with the geometry specified in accordance with the present

invention allows for cfficient drilling of holes with large length—to~diameter

ratios. especiallv when an increascd feed is nceded. so as 1o ensure heavy

machining rates associated with forcespowcer optimization.
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secti on: wigRd4z77ESCRI PTI ON OF THE DRAW NGS For a better undePSTaRIsionG26t he

invention and its further preferred 15 features will now be described, by
way of exanple only, with reference to {fe fol I ow ng draw ngs in which:

Fig. 1 is a perspective viewof a drilling tool in accordance with the
present invention; Fig. 2 is an enlarged view of the encircled detail shown
in Fig. 1, 20 Thg ralg faccaok Heninsertely prafergbhaprongded spubis cbp of t he
drill, shown inside a workpiece dur [

5 Lng a drilling.qperation. Fig, 4 is a |
general per sPEBHRY eMGaswibithg “F‘Hd@hé’ol%"‘i’%‘sé}ft V%&‘&ﬂ? ngitr‘b%ﬂ*‘f"‘bf Hh¥ t ool

Figs. 5a a“daé@@%&psgpfgébmemaiade,i@tgqgﬁg}e Rbale Y('srge@ RlonbNfc WP 25

shown in Fig. an enl arge chematic top plan view o
preferred cuthningcdeegemponéigwhadhi i9peibhéMewinseipect b ¢sid 16Autudifial
illustrate schematically alternative configurations of the cuiting edge;
Ffrg. 7 i $ anadslodntbedrsk hemitrizer trad W depthofnd hevidis ef thelgroong fordred | i ng
operation when turned by [err]; Figs. 8 9 .and 10 are enl arged .
cross- sect i onl@Rghewest grark plethicrauiing cdien ThespuwveJermped jaderg sridagst
VIIT-VIII, IX—IXfa}Hd X—X,of ;[he.\(i ew_s,[]oitvn Jn 5 Fig. 5; Fig. 11 is a top
pl an vi ew of PUAST S SPIIMG f4He PAY iS04 B &V8r$™88Y%hi p forni ng means; Fi gs.
12, 13 -and 14 are cr < ' | Vg ' h | }s 11
taken along the Ii _negé%r?ﬁ% 10%§Iqr¥fc§)|ellalé?g%@]§]d\’ﬁ %\1}?6 ?E&%t H%Epgn 15
i |-l ustrates theerctief dahkefabe SiclBddd BoradendvaRiatjxebndEittingngoinbfent the

10 insert comprises a clcarance component! sloping to the base and a support

scction.

BRIEF DESCRIPTION OF THE DRAWINGS _
For a better understanding, the invention and its further preferred
15  features will now be described, by way of exampie only, with reference to
the-following drawings in which:
Fig. 1 is a perspective view of a drilling tool in accordance with the
present invention;
Fig. 2 is an cnlafgcd view of the encircled detail shown in Fig. 1;
20 - Fig. 3 is a front view illustrating disposition of the drill, shown inside
a workpiece during a drilling operation;
| Fig. 4 is a general perspective view of an indexable insert forming part
of the tool;
Figs. Sa ;md Sb are respective sidec and top plan views of the insert
=5  shown in Fig. 4; _ ‘ _
. _ Fig. 6 is an enlarged schematic top plan view of a preferred cutting—
edge configuration of the insert: |
Figs. 6a - 6c¢ illustrate schematically alternative E:onfigurati'ons of the
cutting edge;

—
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during drwbldspgri th respect to the drilled hole; Fig. 16 scheopersabieys
il lustrates the distribution of the radial corrpo- nents of cutting forces

acting upon the inserts; Fig. 17 is another enbodi ment of the present

i nvention when only one 15 insert is used for enlarging a hole dianeter;
and Fig. 18 is an exanple of a further enbodi nent of an insert in
accordance with tFg. 7nvenhi enfuhed Rghemait témy vidgenfc dnsiimtcrngluoingt br ee
sets of pairs of conponent cutting edges. 20 DESCRI PTI ON OF PREFERRED
EVBODI MENTS  Firii$ing lypezatand whcy Hymes) bl}’llN’mg tool in accordance with the

pr esent |nvent|o . Wh to be sed 10 a iece W
of a dianeter g’v?r‘f@aalq éﬁcé:é‘ ﬁi’ﬁ“f‘é’b‘fcé’ﬁggle‘fm}‘ f)fg'c lgsﬂwﬁégm 3to
6. As seen, t , [ n ugh-n; L , y 125
pr ovi ded Wuﬂ@% Bl 2 N P R o e S

spi ndl e (bot hrggos. shown). In a portion of the drill body adjacent to a

wor ki ng end 3 there are formed flutes 4 and 4'. The body of the drill may
al so be provi ded Figt i 1tibro tghphoi ng:\paﬁslhgesscs'l ahgstaiingos pacfessdi ejpnedi um
-9- At the working end 3 of the body recessed pockets 6 and 6' are provided
for repl aceabﬁwmmmqang there| n respective indexable cutting inserts 7 and

S S I P 0fh 2y SACCPAREL Bt 130,30 ABTRRR! SRbEaRGeC face

8 and side surfa r he”i nser

secured in posjit i;gry,Qy, ?xlcﬁ&fﬁwﬂiﬁs \11 'xﬁxsxmnmwm srvLigvef this type
that the inserts are arranged in rill so that a radially inrernost

insert 710(Fi g. 3Figl Sbsxillhmiied thdjralcxant thspmmid;ﬁbf ngoioof dfillime inkerfsl body
and a radial l‘i;tf outernost insert 7 is spaced fromthe drill axis Z so that
the di'stance Guingdrilling wolh mspemttoctherdiiiad/bole; t he cutting edge and the

axis Fig. 16 schematicallv illustratcs the distribution of the radial compo-
-nents of cutting forces acting upon the inserts;
Fig. 17 is another embodiment of thc present invention when only one
15  insert is used for enlarging a hole diameter; and
Fig. 18 is an cxample of a further embodiment of an insert in
accordance with the invention having a cutting edge consisting of three sets
of pairs of component cutting edges.
20 DESCRIPTION OF PREFERRED EMBODIMENTS
Figs. 1, 2 and 3 show a drilling tool in accordance with the
present invention, which is 10 be used in drilling a hole in a workpiece W
of a diameter D and having a large depth-to—diametef ratio, e.g. from 3 to
6. As seen, the drill, having a longitudinal axis Z. comprises a body 1
25  provided with a shank 2 to be held by an adaptor attachcd to a machine
spindle (both not shown). In a portion of the drill b;)dy adjacent to a
working end 3 therc are formed flutes 4 and 4'. The body of the drill may
also be provided with through—going passages 5 and 5 for a cooling

medium.

—_—
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10+  Z defines the dianeter D of the hole drilled in the workpi uch
an arr'an&@‘@ﬂ%’ ables one insert to cut a central portion o?e’?@?ﬁgt‘eﬁand
the other - the peripheral portion. I-A%+He preferred enbodi nent both

i nserts have simlar construction and therefore only one insert 7 will be
further described with reference to 15 Figs. 4, 5a and 5b, where it is

seen to be of the tri{gan {yReMAD 33MEXIBAALAROTRIEets 16 Snd W LRt three
mai n cutting corners',:l‘tlg‘l,a \g%&gl}fﬁ 223a?1d t hree inter{rlrrg‘ji a%g ’co;ners 24, 26

and 28. The grpsriell fori scicdbBednotitingatircadia tapecd®: inddNublc fduaiks 34, 36,
38 (two of themare not_seen) and a base 40. The insert 7 is so mounted 20
that the rakesdriacd a@dof'. t e isedeit iped ettbSy @ehi ReekcArd.aki d13sadyl e (not
shown) with an axis parallel, to the axis Z . The 4ake surface.32 of the
hoert I's T GPRESPAE o tace bk LS sittats Tha e RO R Rir b
further expl gj e, =Y R ) ety £l aelest gp.sim | ar
to the rali é?ﬁ’?ﬁiﬁl?gc%ga Z?\ggé@hh 1’3}8';15% chofn'slll fg}[ %Fﬁ’?’e [ ef&flﬂaﬁigg%rt i ons
34a, 34b, 34¢pe WA et HSeiPhtd BuMAY irSIRSEON @ Brhi W FIUiSAE Inm@imbseut ti ng
corner, the portion 34c is associated with each internediate cutting corner
and the por tingom J4§Figs Jynslsidadd befjaoenna adpaeleregiomibh tandriiinbahnentd at e
cutting corners. -The-relief- fl-ank portions.-34a, 34h and 34c conprise two
successi ve ricradiplly |urrmestpBsRsht/sts spaced-fram thendrijaxis | o ppnthahithes r espect
to the base 40 at different angles,. [el.r]s:s errl... §hown icn Figs.. 8 9 and
10). Besi dedl'SIgpeP g&‘\"aﬂ WPG{H-]Q‘%'EBH i[cb[{c%h% (?fs{hﬁ’r %‘bf’ée&%ctwﬁawcgﬂﬁ?t i onal

relief flhai”ﬁz g?gﬁ@«g?ﬂ:t gfé%:émﬁbqgﬂ GS}WIE Bril1€¢ B Ghe K\g)rkﬁi%v[:@aﬁe ﬁc&t{ig angl e

a3 (shown ‘vVirtue o opl ng angl es err] an rrj,
appropri at e #tmeeatae Heblgcsnd inscit ns eut a zoatralnpénioarofsthdchod@lhd ahe t he

drilled hole is provided. An intersection of the relief flanks wth the
rake face deftheres the peripheral portion.
In the prcférrcd embodiment both inserts have similar construction
and thercfore only one insert 7 will be furthcr described with reference to
15 Figs. 4, 52 and 5b, where it is seen to be of the trigon type with a hexagonal
geometry, i.e. with three main cutting corners 18, 20 and 22 and three
intermediate corn.ers 24, 26 and 28.
The insert 7 is provided with a rake face 32, relief flanks 34, 36,
38 (two of them arc-not scen) and a base 4. .The insert 7 is so mounted
20 that 1he.rake face 12 of the inscrt preferablv defincs an axial angle (not
'shown) with an axis paralle] to the axis Z. The rake surface 32 of the insert
is formed with an appropriate chip forming means- which will be further
explained in more detail. .
. The relief flank 34 has a design similar to the relief flanks 36 and
25 38 and consists of relicf flank portions 34a, 34b, 34c, where the portion 34a
is associated with cach main cutting corncr, the portion 34¢ is associated
with each intermediatc cutting corner and the portion 34b is included

between adjacent main and intermediate cutting corners. The relicf flank

portions 34a, 34b and 34c comprise two successive relicf flank components

A

To
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cutting e 4,5379 60 and 70 each included between a respectiVvecpatrosRis2s.
adJ acent’ I N cu I ng corners. Each cutting edge consists of two simlar
pai rs of conponent cutting edges. Wth Heference to Fig. 6, the
construction of only one pair of conponent cutting edges of only one
cutting edge wll be explained, but it should be understood that the other

conponent cutiy pg 849eR, ngw@uhm%erabﬂhﬁ bade SO affergaonmiiey ] Tinds2 t he
cutting edge 50 shown |rE|) 6 i's included between the 15 two adj acent

mai n cutting (SnaRris EB_sarm ‘EQndnUl )corBasaivs. elic traldc fpo&iank BU&K!HS@de and

50a’' -50b" of conponent cutting edges, so that the copponent cu edges
50a and 50a' mewglédl\wﬂad&eﬂ%ﬁﬂﬁd‘ﬁht: é ﬁ)’F’Rf’EElmbilJm h’é’PF’?’&%(F‘ }g"t‘:é

tt 4. Th L 5 t A
whi ch 90" 1 o TpuBE Bars Shite Aty fo-apYEIR BEPRL Y Bﬁﬁn%gﬁ?gﬁ%bfn&“‘?.ﬁé%‘m
24 and the cqppop X3 ?hd GH q);ﬁt%ﬁﬁl@cmﬁutt%%@@ceﬁtm@mcm;m af® mﬁércﬂdes its

I nner nost p0|nt res o the 1 nternedi ate corner . The conponent

cutting edgeav,ﬁp@fqmdmbdemﬁc fopiviguised that the.point B of the conponent
cutting edge 50b is closer to a center. C of the insert than the point A of

the 25 conponent cuii iingrssdgen Bﬂalh&nallﬁﬁélﬁﬂvb Wwohniths fr%éﬁgféc%rﬁ%lﬁlﬁby VI a a
bridging section S. The section 3 ] M dwthre?ppect to.

line Mthat tH&bicdgesSs Y Hlsqe 0 h@c daREIWEEE ¢ g %H@cp‘lﬁ’ﬁp A and a
onponent ot L R, ARy Folfds DBRELIL AR LiAOLRS Shifbe 11Tt

conponent cut ersects e secon nmponent

cutting egge »0R (ﬁrb?%eﬁ( Pl e chaep “Qlfplfcf@éhé@m Fie®, e @d}%tﬁlﬁﬁon
edg€s

conponent cutting Jacen’f tdo their extreme poi ts A and B duri- ng the
drilling operdtarin onEf]ﬁnebblcempancrangimnszdhes ‘wEenlv hee oottty edpeswelli on S
and the nedian |ine Mshoul d be chosen of such a value as to prevent the 5

bri dgi ng sectheo%@amﬁénbﬁ'eﬂﬁb%]é}r‘éﬂ Péﬂcﬁ’@(’ﬂﬁé‘“l thseother gampPoReNEHRBEece W

from cont act |e|a%e£ kﬁgveexérré?cmg])( 0 sxmhldr 528 ent cutti ng edge 50b adj acent

Thus, the cutting edge 50 shown in Fig. 6 is included between the

15 two adjacent main cutting corners 18 and 20 and consists of two pairs 50a-
50b and 50a’-50b’ of component cutting edges so that the component
cutting edges 502 and 502’ merge in 2 common point constituted by the

intermediate cutting corner 24.

The componcent cutting edge 30a has an cxtreme point A which

20 s its extremity with respect 10 the intermediate cutting corner 24 and the

~ component cutting edge 50b has an extreme point B which is its innermost

point with respect 1o the intermediate corner 24. The component cutting

edges 30a and 50b arc so disposed that the point B of the component cutting

edge 50b is closer 10 a center C of the insert than the point A of th.e

component cutting edgc 50a and the two points merge smoothly via a

bridging section S. The section S is so inclined with respect to a median

line M that the point B is closer to the median line than the point A and a

line Z' paralicl to the axis Z and passing through the point A of the first

component cutting cdge that the line Z’ intersects the second component
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toits Jnpnernpst point B, thereby enabling an effective chi &o,g |
during ﬂ%gﬁ?ﬁ’?i ng action. It is also inportant for the 'an&)e ' ?%’dolg%e

smal | enough so as not to weaken the-cliti ng edge adj acent the point A of
t he conponent 10 cutting edge 50a. In practice, this angle is in the
range fromJ[err] to [err]. A length of the bridging section defined by its

projection L,on.t RQsbi 56H Mshiekd aleoch0ssing onl ccananitiest b wekf eesi ve chip
splitting. I'n practfce, this value should be not |ess than a nmaxi mal feed,

e.g. 0.5:2 thapdntinecutrni edpcs @hocenalotigingt tscrac pointe dsurkl duiingtheev. The
preferred I ength of the 15 projection L_is fromQ. 2 to 0.6 nm The
ori ent at i on Usiling ©PerINSHn e hCISRIC; 4B "é‘é‘&eéa\‘:}lfé“'&ﬁ% tsg pridgingeseciiog gy

ti les 54.and. 56, f ¢ th , _ i -
case the of SBOro RIS dd My g v bIET B RER e B VRS Lo e
M In the pﬁ)?{d@,ﬁlﬂuegec‘?mogifﬂﬁﬂtbcthh? ﬁﬁﬂl’%?rﬂ@@ﬁc Gk 12 Neh e devopsicddw and 50b

are slanted wthsespect to the I[Tne Min different senses so that the
angl e 54 is fagntconairtinangbexb@niisr 0dthd esmpbham §wting cdehe(bngljesemhei ng
measured on the side of the center C of the insert. In the described :
preferred enbpodiineermash@oanrgBethsrchivsemdlingapetfectiva tlop phigire dafinped by
the internediate cutting cgrn_er 24, 1In rfact i ce, th_ej regui red -val ug.-.o.f. t he
25  penet r 3¢ Rl REIGHI dhsdeiHBROMYE Y thh anglg 3 jaobe smal snough; 5 j
the range of_ [err]. Thus l,e. B4 .IiBA - e ' e val ue
of angl o 56 Pk o Mikey BE cAIBLTAE AR pRRTIE oFlne Sbpondl®, 12

conponef Cyhifige &H95020m PchlﬁQc.i fhed hmgd is anthhan@Bgrémnd° 1bB3Pr yi de a
force bal ance and, ©on the other hand, not to weaken the adjacent cutting

-12 - cor nedesgth Thfetirnblidgh@ scstiopr ddfercabby, its prajbetiomigencthe[bne M 1t wil |
be further explained that the specific_disposjtion of the conponent cutting
edges 50a arslioBlgobs ghesesornersuie dhe eHealiys ehipr sRidtBSH IR RTRSRCCeMRIST es t he

conponent Cl{/taﬁtixenﬁlo%?ggg nto(t) chsg IE:HIb ﬁ ?n(:;}xi}n?xl Feiefdt g.rg?@iﬁ'ﬁx}z.sn chfn%u%?nsumi :

feed, along axis Z as measurcd in mm/rev. The preferred length of the

15 projection L is from 0.2 to 0.6 mm. |
The orientation of thc component cutting edges 50a and 50b is
defined by respective angles 34 and 5-6 formed by these component cutting
edges (in case the of component cutting edge 30b ~ by its continuation) with
the Jine M. In the preferred embodiment the component cutting edges 30z,
20 .and 50b are slanted with respect to the line M in different senses so that the
‘angle 54 is acute and angle 56 is not less than 90°, the angles being
measured on the side of thc center C of the insert. In the described
preferred embodiment the angle 54 is half a penetration angle defined by the
intermediate cutting corncr 24 In practicc,. the required value of the

25  penetration angle which depends mostly on a drilled rﬁatcrial. is in the range
of 120°:160°. Thus. the angle 34 is in the range of 60°:80°. The value of
angle 56 is dictatcd by a compromisc betwecn the requirements 1o the
component cutting edge 30b to be inclincd, on the one hand. to provide a

force balance and, on the other hand, not to wecaken the adjacent cutting
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part i radi al conponents of the cutting forces, gexeFpRbegoided i Na..
the; dr| I Iﬁ'ﬁf%ﬁ’b The projections 46, 48 of the conponent cutting edges

50a and 50b on a i ne H normal to the-akls Z actually define the width of a
chip produced by the correspondi ng conponent cutting edge during the
drilling 10 action. The relative lengths of these projections are to be
chosen so as gﬁn@,nsu 'ﬂlc Ahid kg iONsrchadsly. apthdrmpei dtun°d20e helt spill be chi ps
and, on the ot a ‘m ni mum unbal anced forces acting on the tool.
Thus, in the m&mﬁecxﬂdnmdhmdnhemtcnIhedppo}leotl pémmnmmlcnécre%wm@ﬁt

cutting edge 50b is |arger than the projecti e _conponent cuttlng
edge 50a. I n 3 angrir icaccomianeity ‘g‘ BRSWRIE CBWBFEET’POEE wEs ARG 48 i s

o g T @%@%@;eﬁgﬁgeg@gb e dhnjee m,cmwﬁn&uw,t foegdges are

holieverceh it nt “cutting edge
or both of t L § ofiane cﬁnﬁﬁ’Vﬁ)r@&nfﬂbﬁw‘lﬁM @rindRRccut ting
edge 50 ié pre era 385?‘?)}5\‘}?/5{4‘3389&& (§hamc ers situated at both sides of

the main cut tdmeineoidiym. 20. A chanfer WV f aci ng the face of the drilled

hol e merges the 'sécond conponent cutting edge 50b and takes part in cutting
process, while the charﬁ@rpmmllngs t-lﬁe-ﬁ' ﬁﬁlahrc COMRONGA} Fmaﬂktcﬁécﬁépédaéts as a
wi per. The provi sion

advant ageous|30h ﬁBr‘éé‘é‘E ‘gﬁﬁgﬂ’é@% éfél]S %e‘vlrrﬁﬁ‘ilg" 9?1@’6 ﬁlfe Sbf f'h%t“p_
componept ULl A0-E885 (ROZoftR @%ﬁﬁw@gomﬂs& ﬁﬂ@we@amﬂummrﬁuﬁm ng

corner 20 and rove the Tnsert stab
respect 49 sigdgjopel ?‘h@frcltahec heA@RhOF gheseprbjteliondratif bOBh¥sdsd |3§ to

above-descri bed configuration of the cutting edge enables efficient
drilling and ersund.tan ihe onc hanii3optimupr oudidh (sfctdnur\abyclapsi aBdv dmaehke bthersh of
the drilled hole. In the preferred enbodl meni the \f\%ue of he ang&e 58
lies in the rkansk i[éﬂ?fﬂlmufft m@dhlééﬁll ATas gacling: RAt thantog! thé’ Mis &R t

rotates about ¢ I?errcci( cmbodiment the prmccnon 48 of the component cutting edge 50b
is larger than the projcction 46 of thc component cuttmg edge 30a. In
15 practice, the ratio between the projections 46 and 48 is about 1:1.5 X In the
| preferred embodiment both component cutting edges are straight. It should
be mentioned, howevcr, that one component cutting edge or both of them

may be curved and/or have a wavy configuration.
The cutting edge 50 is preferably provided with chamfers
20 situated at both sides of the main cutting corner 20. A chamfer WW facing
the face of the drilled hole meracs the sccond component cutting edge 50b
and ‘takes part in cutting process, while the chamfer facing the inner side
wall of the hole acts as a wiper. The provision of such chamfers allows, on
the c'mc hand, 1o advantageously increasc an angle 58 adjacent to the end of
55 the combonem cutting edge 30b and therefore to strengthen the main cutting
corner 20 and. on the other hand. to improve the insert stability. with respect
to side wall of the hoic which in the combination with the above~described

configuration of the cutting edge cnables cfficient drilling and results in
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Z the p%ﬁ&ﬁz conmponent cutting edge 50a describes a circptp/Emanis2€ 5
of gadius concentric to a circular path C of radius R described by the

corner 20. It is seen that in this casé3the point A of the cutting edge
wor ks under conditions of internal cutting, and therefore the appropriate
cl earance F' should be provided between the respective portion 34" of the
relief flanksaupenasturdée «all suifecd findsht ofatid diidcdiokpi ésehd\preferedder to
achieve this 10 clearance F'_the relief flank 34c associated with the

i nt er medi at ecrobodinmmt abe veluc24 the apebviddigs by 1he serge 88°:78rned al ong the
diTection of thickness of the_insert which is. defined by lin 8Q0' .and 80",
stoping with respectiltdhSPes} FithdsHah o g‘r‘fg‘l“_é%”G’lr(gﬂEc{Gﬂ’,‘m&/i'é? &8 > 62.
Wth refere |08 S o805 b, st :
form ng ma%q}ﬁég’\%ﬁge% ‘(’)f{ralcqrﬂé&}cﬁggrgﬁ ﬂﬁz; e’c?écet(%g%\?ﬁ dbiercg}éxggira?%g. Thi s-

neans issforgeeddgs R BoRe¥Rridtoex thodian ottt hofthgivgURtddieribegey te the
insert. The chip form ng groove 90 conprises an initial |and surface 91,

91', 91" si temhed2adjlapesten thattihahisrmse tha point Ay of diye canthgf elgeowedksy a
downward sl oping portion 92, 92', 92", which in turn merges with an 20
upri sing chipdrsicoaditions qirtenh cotingggnd thepeforpHac JEPFIPTHRC ClarMic
foerm ng grooyxge varies alo he length of the cutting,edge sq. t Jbn the . =
vicinity of h%hcﬂ'éﬁ, c&t’i’ﬁﬁ@’&&%’ﬁ F’Zﬁ?cilgc&?{g‘?’?‘rﬁgt ‘ﬁﬁ%mﬁt\% & to the
axis Z (see EifoGicd e cAagy ‘?us@ﬁsaﬁidt the GBS ccdRRL Iy Bficral ochRewd &isﬂ' EZ of

t he internedi atg cutting corner the groove has an internedi ate dept

and 25 10betglegranth e heaicietflank 3t ddsogianal ndrh and inbanedibe cuttingng
corner which is innerimost with respect to the axis Z the groove has its -
snmal | est deptdrnen 24 it prowdedvant stogp Flisformethdorg dbe diectior of 4hicksass ace in

"ncl uded bet G s e is dctincy. By Bnenal” and S plapie YA TeRPOELIY o n
subeLant: o s 6L S8 B, 2 G g rser e eter. The ke
With reference to Figs: 8 — 10, a gencral construction of a chip
15 forming means provided on the inscrt rake facc 32 will be described. This
‘means is formed as a groove 90 extending along the cutting edges of the
insert. The chip forming groove 90 compriscs an initial land surface 91,
91’, 91" situated adjacent to the insert cutting edge and followed by a’
downward sloping portion 92, 92’, 92”, which in turn merges with an
" 20 uprising chip deficction portion 93, 93’, 93”. The depth of the chip
~ forming groove varics along the length of the cutting edge so that in the
vicinity of thc main cutting corner which is outermost with respect to the
axis Z (see Fig.6) the groove has its largest depth 94, at the vicinity of the
intermediate cutting corner the ‘groove has an intermediate depth 94” and
25  between the intermediate cutting corner and the main cutting corner which
is innermost with respect to the axis Z the groove has its smallest depth 94°.
It is advantageous if the slope of the land surface in each cross—section of

the insert is such as to ensure a local rake angle included between the land

e e ———
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Preferably, the chip forning nmeans is provided with addition L 5]
features‘,&’lQ?"t’J%"t’??at ed in Figs. 11, 12, -13 and 14, where the_z*’]?g&g%/“ﬁg&

foriing groove 90 is shown to have diff£grient shape in the vicinity of the
di fferent conponent cutting edges depending on a renpteness of the conpo-
nent cutting edge fromthe axis of the drill when the insert is positioned
therein. Thus, the shape.of » Clak ,f LN B PAYERG L SrisHCohfahe I N @

central part 'B’F%‘ltcﬁe‘" f't]i”"g lg_e'(rﬁe',ﬁ'i H‘e’.&lrrﬁrplp%elgvﬁ?ilm’t;./ino?ntﬂe iorllt er?redi ate

cutting 10 &Rfr@%ém%f‘u iRl pdirdeisi. daRanke hativeam bhgoiitivermdpatwe.cut ting
a

corner 24 and a radialTy Innernmost main cutting corner 18 the chip formng

groove consists of tvPreferablvesh@Bhpnibra@nhaveay ©i progsdsdt wtbprdastienialand h2
and extending fromthe cutt] ng eq(ige, at. distances L and L1, while in the
vicinity of typsciig dcaturasi adugenebn Jdoigat 1dnd Zpdsdi pherih oYherRathe #BPng edge
the chip form ng.15 rogye. cpnsi ) rge qr. 2wt ~depth
h3>h1; h2 and r&i“&ﬁ %fﬂ‘%ﬁ_gd 'Bﬁﬁ\’/‘i"’tslh:hdgjfc @ﬁ%’%‘g& &P géggﬁﬁ’%f“&o% Fy of

the chip for 'iﬁgr&{t%:ﬁ%orﬁ%gﬁ%uicﬁs:& n@fnéthk&?air%b%egs%fwc ESmBo-~

formati on of cutt spe varyrng along the. cutting edge and an :
ef ficient chigmanitfigt caled feGaythevadsalfithe dfll ertiges tiat insow iapdsivedicdm f eeds
i s ensured, providing théreby 20 an increased output of the drilling

oper ation. | nthergn. 1Bhyhahe shapd bf ke chireformingl gropve Wi spashtthaninot t he
cutting inserts when the drill rotates .abgut,its axis .Z wharp'the position
of each cutt iR PAFLONIAC SRBGEFLEE S G PAPEY IR PE Bl f 1P nes and
a fragne of _the Rpositian of ' LA NGt L h [err]
S ShOqulbn 2%°m°rdt5t9t ‘gh‘l 1 %.%éj C%igt %ééﬁ%g{éaggfelﬁ&r%édg?@félhgléﬁgg?@q ﬁ'{tjsa p%jr eat ed

on a face of jRRLAOY thiiePmoesRARttNOnt QoI NBAhE CRIfPfoRineEt bdve EORsiagd 100’
of the cutting edges 50 and 50' of the inserts, which projections overlap

provi di ng a cofitwogoosves83 amb Yadnuoss tiftercaidiepths dgiand:hiznaodieladndiagween
the drill axis and the end of the cutting edge of the radially outernost

i nsert 7. Thefrom ghaotuttingredgecriudistingandt apd 80‘(-t‘|"bﬂ§ i thevaginigyofsdeve as
gui ding m%mSmaapndcuning corner 20) at the periphery of the cutting edge the chip forming

15 grobvc consists of onc large groove 97 with a depth h3>hi;h2 and a width

L3>Lz2 By virtue of the above-described geometry of the chip forrhing
groove, account is taken of the iﬁﬂuence,oxi, chip formation of the cutting
speed varyirig along the cutting edge and an efficient chip control and easy
~ evacuation of chips at Jow and mecdium feeds is casurcd, providing thereby

20 an increased output of the drilling opcration.

In Fig. 15 there is illustrated a relative disposition of the cutting
inserts when the drill rotates about its axis Z, whérc the position of each
cutting insert in accordance with Fig. 3 is shown in full lines and a fragment
6f the position of each inscrt after turning the drill by 180° is shown in .
dotted lines. As can be secn. a profile P is thus created on a face of the
hole corresponding to rcspcclivc.projcctious 10U and 100° of the cutting
edges 50 and 50 of the inserts. which projections overlap providing a
continuous cutting across the radial region included between the drill axis
and the end of the cutting edge of the radially outermost insert 7. The

This Sheet Has Been Replaced -

S T




I nprove concentricity and stability of the drill. If desire ar
por‘tiOnév%’ﬁ‘fz"Fﬁe profile P may be deliberately reduced or e |fn,1hg?i‘?gyg§%y
sli"ghtly slanting one or both of the-l hérts and by a proper choice of a
radial 5 'gap G and of an angle of the nedian line Mof the insert with
respect to the axis Z. As shown in Fig. 16, the inserts 7 and 7' can be so
arranged i nprdflct Paiclidatormathy poegidanQWineh Mpawscrive as pughng yegnaandd in
different senses fornming angles [err] w t he, axi ‘% .Preferably, the
angl e [err] inpesvaebnexdaedy 191d sfbpy: o B@‘%idﬂ}he sz qspeds e iapplar

orientation of .the copponent.cuiting. ed Qa2 eserd ove, and
by an appr opRfaeRs Ghef dbe H"fﬂlﬁg}g 5’5@2%?‘%?%%%@?a&%g??‘?i(ﬁ93§{rﬁﬁn§%gjr ﬁgnt ation,
a proper corn ti.Qn. of ' : . ; RS; , i ng upon
the i peert MGRDE SRRl el Bhn FRTRCPREAS agh i dEpfipel cRBickRIataB C9 PO
drillingsis uiaB'F(% QYEhRmOMi dé B8 theaicting an®t bf the, indort 16ith refpbewctoi the chi p

P

splitting. As the conponernt cutting edges of each cutting edge slope in
different sexie®, radial conponents FRa, FRa' of the cutting forces Fa, Fa'
acting upon the conponent cutting edges 50a and 50a' agd.radLal 50nponents
FRo, FRD' of the cutd§ RPWBRBAILFRO- 16 NSRS AGREpOncthBE SBSEARERH But ti ng
edges-50b a SCh' .. of the insert.s.ane 13 el al ues
and directi 3&%%?&31'}1}3{ 8%%1381&6%‘ [I ce%gxp/geig;l l.lﬁggpgfb ?{%Hg%mfﬂfef%{ee?%ﬁgﬁse\éy virtue
of optim zatg},oR;0f axf.{]g@%ﬁ@iﬂﬂm@%&éZQWrE‘-'ﬂ:—rﬂﬂ?”ﬁ{c_r'Nnglé_é hiRct RBLEk&edan _
i-nproved force equi(Tbriumstate in the radi al direction may be achieved in
the drilh wis*h Bweifmic obthe ipedificahientatisenf theertsnpommt anttinpedposdla '

stability, particularly when entering or exiting fromthe workpiece; 25 '
and reduci ngindi Mtaddeseribih ibeyco 8t 1Y oh APPHITGHC iGhOIG6e0bhiha BrIRAebodi ment

ARSI MRNREIC SR R S
L5121 50, DO YE IRt Glr O a0 hPBE kSl ol
the drill stability during drilling is.improved providing, at the same time, an
15  effective chip splitting. As the component cutting edges of each cutting edge
slope in different senses, radial components FRa, FRra’ of the cutting forces
Fa, Fa' acting upon the component cutting cdges 50a and 50a° and radial
components FRb, FRb’ of the cutting forces Fb, Fb’ acting upon the
component cutting cdges 50b and 50b’ of the inserts are seen to have
20  different values and directions with respect to the axis of rotation Z.
Therefore, by virtue of optimization of shapes and positioning geometry of
-the inserts, an improved force equilibrium state in the radial direction may
be achieved in the drill with two or more indcxable inserts ensuring an
imﬁrovcd stability, particularly when entering or exiting from the workpiece,
25  and reducing vibration during opcration.
Though in the preferred cmbodiment of the present invention the
drill is equipped with two inserts. it should be understood that the use of

more than two inserts or of only onc insert is also possible. Thus, the use

of only one insert in operation for enlarging a diameter D1 of the workpiece
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-16 - W| s shown in Fig. 17. The two conponent cutting edges %ﬂ{f"? m?
sl ope i WOPREITE senses so that the radial conmponent FRa of tirng
force Fa acting upon the conponent cut#ilfg- edge 50a is directed towards the
axis of rotation Z and the radial conponent FRb of the cutting force Fb 5
acting upon the conponent cutting edge 50b is directed away fromthe axis

of rotation ZyT, esrh%(\q{ & Fly M. r YR Rbo tct]glpp,h@meeuﬁmol &R eqf Stmutaal S0b
orientation of t he" conponernt cutting edges as well as of the nutual

di sposi tion ofsjdgeeincuifidrig gagessoihithici mebrd taympdrent dRpest tho cuhigigaxi s Z,
the drill may be provided with an optim zed overal | balance of cutting
forces, 10 i rfoparka amingrupon Ihﬁwmpﬁ)&%ﬂt&mlél}hﬁéﬁ%ﬂ%“ “WCICFFda“’(‘jY#rF]F |“P'Fg t ool
according to the p esent

[ i f
a0t isehl FEPon, Z 4rBahC Sl camrigSL ERBLE i Sl ©
0. 15mm r evs pr gy hﬂ%gﬁﬁiﬂé E@rﬁ?urﬁéxﬂ'c%hdm cd ec“fn(}ﬂé i n&t%awﬂ@ it indlayde i 111 ng

oper at i on. By Vi mal ting corners,

it was possiblg (Qagetz, neT%rdﬂmnghw siftue nhernal %aiptﬂld}ﬁn@dld)ﬁ on@abl eve a
hol e accuracy of IT5 and surface finish of [err] In order to achieve-

simlar resul tesidnyativec lof rmhngcwmpthnmmnw;nngon@gCSdm» |well ags addihi ametuat ool
woul-d-be--regui+ed. |t should be noted tgéat di fferent altergatlve

embodi nent s ofdispasition of thacuping @SS Of dRC ISR AVIth TISPCEl 19 156 &b e therhe

i nserts may di , r o] r n and
di aneter. Eac rflﬁgﬁ‘nb%ﬁv) E)‘g"do§n§ ﬁf ‘l)g&%?#%nso%rgﬁ%%g’rnaﬁltgl &C}Jtrxggﬁﬁk&

oct agonal jpat hgn a?@&ﬂarhgﬁﬁﬂﬂ%hlﬁ%ﬂepﬁﬁﬁﬂk' on. The cutting edges of ‘the

i nsert” may have an asynmetric arrangenent of the conponent cutting edges
(Figs. 6b). It shoul d\bﬂhBﬁjrﬂhnmdﬁrlsxtomd}mhatthalpre:-:dmaiwcahmnt telisanpbnent
cutting edges 50a and 50b may be oriented in the sane sense, as shown for

exanpl e i n Fi diol@cwithr digmicicrewd Bi-Hdham pepormsd ipulowy ﬁgrtmgetgehag/ thee
f Ih:agt F?n\g E Ei {jx%%ggprmé ?cécp of H‘ig}ner‘rrl]/rcv prmyvﬁcch % surﬁzcgtfh nish m?yl,un? Ry dga g to

the initial drilling operation. By virtue of wipers provided at the main

‘15 cutting corners, it was possibie 1o combinc drilling with internal turning and

1o achieve a hole accuracy of ITS5 and surfacc finish of 0.5u4M Ra. In order

1o achieve similar results by machining with conventional drills an additional

tool would be required.

It should be noted that differcnt altcrnative cmbodiments of the

20  inserts emploved in the drill are possiblc. The inscrts may differ in size or

shape, depending upon the drill design and diametcr. Each insert may be

of square, rhomboid, parallelogram or octagonal rather than hexagonal

configuration. The cutting edges of the inscrt may have an asvmmetric

arrangement of the component cutting cdges (Figs. 6b). 1t should be

25  understood that'altcmmivcly the componcent cutting cdges 30a and 50b may

be oriented in the same sense, as shown for example in Fig. 6¢, or only onc

of the component cutting cdges may be slanted with respect to the median

line while the other mav be normal to this line (Fig.6a).
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-.17- If a cutting edge of the drill is |long enough, e.g. a®CTERM/OLGEZ6F Q.
18, it W“ H2i-st- of ~two ‘or nore setf 200, 200" 200" of conponent cutting
edges, each set representing the cuft ?1@ edge as shown in Fig. 6, i.e.
consisting of two pairs of conmponent cutting edges 50a-50b and 50a' -50b',
5 t he conponent cutting edges 50a and 50a' of both pairs of, each set
merging in a como[y peiminy2dic afidhe Helldsiponenougiue 2.ny SEYESINSHE- and 50b

having extrenties with respect to the pai 201..» The extrem ty.of the
conponent &8t inmay colstBTAWAR BATS ?ﬁié@ﬁ@s?{)@xtq}‘én{’F 3?0‘61?0?%? Cc‘%‘r‘r@bnent
cutting edge 50b nmerge via a bridgin Gl .80 S,y I ifel engg. with 10
respect toC@gqs; r%‘rgﬁ‘l -“Baf“éﬁ@*@lﬂg{lb ‘g“:ng&ﬁﬁ’ﬁ Iclaﬁ% y Sps?ﬁeﬁll r?g‘ért so that the

outernmost extr.em t ¥r Rl . PEPABBAENIC i ih A decg S INL smdc3 S esOb’'o the |ine
M than thg‘)'@i’qg}e’mx{gx%wﬁﬁg corrgonent cutfing edge 50a ensuring that

duri ng 4 he i idrhpOSciaGu@n: adddsmdlaparhbiigl oftmth guangiftaadh sel masgisg of t he
drill and passing through the extremity of the conponent _?utticpg gdge 50a
i ntersectsiila coimenaonmontedt! cudt thvy compeonsob cating weeek Ofdndtt 8over| ap.
- 18- CLAIMS: 1. A metal drilling tool Bayin n,&l at ody with
a | ongi t udihavingl cEFRINGHdVPIoTAsRED W ¢1° é’t""l“eag ‘ oﬁggpcd\gfgg'p%at(ﬁﬁthg wor ki ng

end, at |east one jndexable cyfting,i 0 ek it pocket
for perforﬁpﬁ‘é’ogen{ 8?H%Inl~‘i é%g“c;)g%‘ﬁ %ﬁﬂmgﬁﬁém ;é:%?fcg?ﬁs\ P(r)thg g%mgb%}!tt sai d

| ongi tudi ngf; gyl 392565(;#, s &6 tvi QBrilginggscaiomakewhicte js mdlinadkwitkl i ef
face, a'base, & plurality of cutting edges,. each defined between the rake
face amd thespebank ar Bhe &# pacdichnd o mutdiere dingeMwoérihe vinscadpadb#t theut ti ng

corners, -at |l east -one of said cutti ng '?gges co i ng at one set of

ri at | east
conponent ®Warmegt sayemitvealc Wicrymp Hé‘}é'sf‘irlT‘qu'gD@? 1% %sﬂaﬁoﬁic S onponent

cutting edgﬁg ’thz?na% c%?{'trrcmcx%p Srht n&)mponcnt cutting cdge S0a cnsuring that
durine the drilling action 2 line parallcl to a longitudinal axis of the drill and
passing through the extremity of the component cutting edge 50a intersects

15  the component cutting edge 30b and the extremitics overlap.
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of a first and a second conponent cutting edge, the first congeers/si6ed i ng...
edges of W&%’Hgﬂzrs merging in @ combn point, said conponent _ cutt| ng edges
bei'ng oriented so that an extrenity of- fhe second COﬁonent cutti

i nnernost With respect to said common poi nt Uﬂ i ,ﬂlﬂ Enter of 15
the insert than an extremty of the first c dge out er nost

W th respect Q? @&1d. conmon point, said extreni t I es nerging via a bridging
section which rrected fromsaid outernpst extrenmity of the first
conponent cutting edga mOMﬂdﬁlltJ’l@klbmelBg «kljft-lt>mell¢¢1§@¢}_' withajautisidized in
t hat 20 - said bridgin sectlon S inc I'rst

li ne consti tu1t141rr§3ﬂ¥)|d“ﬁenfal"l fwigh &t ﬁ%ﬁf ¢ IH"ﬁg ‘ft ‘Eh@’olrﬁger?"dsd'? l%ﬁ sai d
outernost. extrem EH-Y exa {1]&?](24 Sﬁs%?ld ?)9 Qnﬁi%c(iﬂt ngo‘éﬁglefdrzp&f&ﬁﬁﬁ"to sai d

first line th&#f Bxt y JiSard st companent cuPt i ng

edge ensugi ngyLigl, dUidNY J&éﬂem@rdr h hngo@cctd AP0 Se¢ Imehilidigalpavial kgl to
sai d | ongitudinal “axis an passing through said outernost extrenity of

the first conpgegndorhpiitingy edge tmcerasﬁu:mls rslmfdfasecmddscommmmv @ftti ng
edge and said extremties overlap, I'1in

0
according to @nanmm"cshezf;hdi@m,@éwwﬁcﬁ Hb&“é? fl"%‘éé’c‘d é‘?feﬂdl"}‘ §g]i‘ ?‘ﬁcht and
second conponen ttin ed es i s-sl-ant: t+h- l'ine
of the i nsert"m‘-g included g?‘} WRADES ?acé‘?b‘?%ucﬁg’“}? dﬁf? he L‘l %%E:jt eri zed
|n that both f ARk Lol RinPRAR ATt ATRBRBRC ARG RUEEScRhe

slanted with u%’B 0 sal 15T St of the insert so that -said first

conponentcut §diNPneRERe [Fi® phifsiofongi@lst valifgiddges.icash pairnensistingc
insert and said second conponent cutting edge_ forms a second angle with

said first |iofa firsi and arsstomhchrspoand cangi.'e@diweaiwﬁed COMPORENE FHAUDGS t he
center of the insert. 10 4. e Adrillin t{)on‘P%gr%rghegl E&n%:l aim 3,
char act eri zedeqgest @b bolppairs merging in a common poinl. sai P g
edges being oricnted so that an extremity of the sccond component cutting
edge innermost with respect 10 said common point is closer 1o a center of
15 thcl insert than an extremity of the first component cutting edge outermost
with respect to said common point, said extremities merging via a bridging |
section which 1s directied from said outermost cxtremity of the first
component cutting edge towards the center of the insert;
characterized-in that i .
20 said bridging scction is inclined with respect to a first line constituting
or paralle] to a median line of the ixlserl so that said outermost extremity of
said sccond componcxit cutting edge is closer to said first line than said |
innermost extremity of said first component cutting edge ensuring that
during the drilling action a sccond line parallel to said longitudinal axis and
25  passing through said outermost cxtremity of the first component cutting edge

intersccts said sccond component cutting cdge and said extremities

overlap.
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first and,second co dges are slanted with r&s I d
first | W@ 9%RTRe . |m\§n ‘\‘r\mﬂa sense. 5. A dril r {’94?)@65‘9
according to dai m ractteriszed i not hat sar d first and second conponent
cutting edges are slanted with respect to said 15 first line of the

insert in different senses so that one of said first and second angles S

acute and the ot her’a r.kdf'{w Qm?‘lnﬂ:lcﬁﬁldj 1@ t@@tl.ixlrr?§scﬁﬂﬁﬂc.['x§£ﬂ In 1 at Jeast

drilling tool accor racterized In that sai d

pairs of CO{JH@PPQ ldqh‘ttt &rﬁgscﬁﬂﬁéiuﬁf@naﬁf angad celpoRy slhertihyitirddpeeespect to
said first ne of the insert. Adrrllrngtool according to

any of d ai Wsﬁdﬁﬂsﬁhn@hﬁﬂh@hmrmed |n that said pairs of corrponent cutting
edges are arranged asymetrically with rapec said, first ge of the

insert. 8. 3. tilingnigod (*}64301'961‘;0746 gmtd &ﬁ}}”&f”@cgl‘ﬁs‘hf
characterized i.n that said re acey 1 adJ acent
cutting- corrﬁgé‘“‘gg’m v "é’ésc"g'Pér“&H}?‘é‘ﬁ&’@ cigep %ﬁc g)ejgmlae\g ﬂﬁg c\é}{s)te(ct i on,

bot h sl opin t hent @r&s ,g t cuttly ‘drzul,é ife@nd 00l
accor di ng t%arbﬁulbﬁn%?ffeth@ ,T%i‘ t?,lﬂgh\élftgctrer?oz Aponcnt cuttihdeliye fBnd 00 -
the insert siRranizdedim tht @rahiip Honht ngsareams $uid tseeohdromgionangr oove of
vari abl e di nensi on” 20 - 10. . A drilling tool. according.to Claim.9,

char act er i zeutting adgatforie admephd angler withwiaid Argfling sagh Beyandsenert al ong a

conmponent. cutting edge whi ch i.s peripheral. h.respect to said
I'ongi t udi naPngIRS FEHBUEAROR g P‘dﬁr‘g ‘i’grcﬁﬁrdt‘wa ct‘ﬂecrgept h and the width of

(e, 8198 o o0 SN e Byl SRRl A
portion of gl QR QMBehcih QRtiRAtdeéLaic Hakicdovithhespedttbnaie¢dge
consi sts of two grooves.
first line of the insert in the same SCnsc.
s. A drilling tool according to Claim 3, characterized in that said
first and sccond component cutting edges arc slanted with respect 1o said
15 first line of the insert in differcnt senses so that one of said first and second
angles is acute and the other of said angles is not less than 90°, _
6. A drilling tool according 1o any of Claims 1 to 3, characterized
in that said pairs of componcnt cutting cdges arg arranged symmetrically
with respect o said first linc of the nsert.
‘_ 20 7 A dnllmL tool according to any of Claims ] 10 3, charactcnzed
/in that said pairs of component cutting cdges arc arranged asymmetrically
with respect 1o said first line of the insert.
8. A drilling tool according to any of Claims 1 to 7. qharacterizéd
in that said relicf flank facc included between two adjacent cutting comners
25  compriscs a clearance scction and a support scction, both sloping to the base
at different angles.
9. A drilling tool according to any of Claims 1 to 8. characterized
in that the rakc facc of the inscrt is provided with a chip forming means in

the form of a groove of variablc dimension. ' S
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12. “JAdrilling tool according to any of Clainms 1 to 11, '
10 : cuttiWQ %EIHer is provided at both sides with a chanfer, VQ:#’%&%@%#&
conponent cutting edge nerging with saigqgchanfer. 13. Adrilli ng tool

according to any of Clains 1 to 12, characterized in that said at |east one
cutting edge is provided with an internediate cutting corner | ocat ed’

between said &J acent Céjrblﬁlnf_zgm%go?ﬁ(gr?!n?f ﬁﬁ.lgirjw rl?e&{dr %c?f 1&'5!1.(11(9 Hcht

conponent cutting ed pais corrponen I ng € form

sides of saidyifij,& ¢ tHgroRRe M8Fmed 4iong thpdnchl ERg; m&]n
according to- gnﬁ;}h ! &%@uFHF hlgr,( V\/nerefln%l tﬁ’e” bd (';/} o%ynt flle drllnl“l | n5 t ool

is provided wihkchats Fﬁﬁgﬂtcrﬂne’naddispc@nml sipddiefritadinul axisonk thrg deilidafeor
nounting therein at | east one additional cutting insert for 20 per form ng
sai d drillinglasgeritbpn thisdepth and Aheymighh efgthe agpore Eymadnyons thy seshpas,
wher et n sald C ttlgg |ns rt and said at |east one addi-tional cutting insert
are substanti @il ’Phé EFni | ar type "16. A drilling tool according -

to Claim 14 ofy 1 whgT et o PaREoRRR: 45 Clah ARl hiSgriLs 3 Gppoynted i n

sai d pocket 'such a nmanner lan 't ne thereof Ts inc |ned W th

respect to sajedst ‘PPQ!'tiR)Hdifn@id axiosc fdrmed alongARid l‘tﬁ»@pﬁhhﬂ' tHE chlinyeddiser t
for use in the too

relief face, mrtsatﬂepfa\\'plmanSty of cuttl ng edges each defined between the
rake face and_the flank reI i ef face Zi.-21-. i ncl uded bet ween two
adj acent cuttifg cor ndrdsithag ‘1’%‘a'sqc"51l‘?8"df3 %’Xl‘tf Clams dgoeklgshergipeadh ng at

of compori$h COtPEnG RGeS, B af PR PR F ot GRRRL: S SecdBOny
conponent cuttig oﬁé}ﬁeoutﬁﬁl?eﬁéé FlerSREPONENLiCBhihhG. 5  edges of Dboth pairs
nmerging in a co n point,” sald cohrpdnent cutting edges being oriented so
that an extrepdty of Ahﬁxlhﬂgamﬂ aoeopding it wowtdfi GRims § to 12, characterized
in that said at least onc cutting edge is provided with an intermediatc culting
corner located between said adjacent cutting corners of said insert and the
15  first component cutting cdges of the both pairs of component cutting edges
form sides of said intermcdiate cuiting corner.
14 A drilling ool according to any of Claims 1 to 13, wherein the
body of the drilling tool is providcd with at least one additional pocket at
" its working end for mounting thercin at lcast onc additional cutting insert for
20 performing said drilling action.
15, A drilling 1001 according to Claim 14, wherein said cutting insert
and said at Ieast one additional cutting inscrt arc substantially of the similar
type. _
16. - A drilling tool according 1o Claim 14 or 15, wherein at least one

25 of said inserts are mountcd in said pocket in such a manner that the median
line thereof is inclined with respect to said longitudinal axis.

17. An indexable drilling insert for usc in the tool according to Claim
' 1, comprising: a rake facc. a flank relief face. a basc. a plurality of cutting

edges, each defincd between the rake face and the flank relief face and

This Sheet Has Been Repl
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edge inanT?ﬁﬁﬂ%th respect to said conmmon point is closer tecgERilets260f

t he.insert an an extremty of the first conmponent cutting edge outernost
with respect to said comopn point, sairdZbxtrem ties merging via a bridging
10 section which is directed from said outernost extremty of the first
conponent cutting edge towards the center of the insert; characterized in
that said brigtdudd] desteomnnis adjachitnadunt thrireespadtattang 6fi sasd clitimy
constituting or parallel to a nedian line of the insert 'so that said

out er nost extdeed comprisig ul Jedd WEcHH A SHPRRBA! EuitidEnledgeash set oser to
said first line.than ?ai’d i‘nn_errrmst extgem',ty, p‘_{ggsai,d first cor o,ne§nt
cutting edgeCeREsHRH QT AVARUS- Ol FOMPEEIL SEUNE,GUSSH FADPUUFIRSIRGP! | 1 i ng
action. 18. _ & . I NS | O, al 1 -hgr ' k& J hat - at
| east one of ds%rlb%iég |dr£ts’ gé‘%’ﬁﬁgg@g%&go&ngg%?ldtdgght?tﬁ ﬁgﬁ edg sgdlcé?s “gﬁ%d W th
respect t 2@dpessaf both pairs| meied ih Recomarint poikd. said corﬁm)ﬂcﬂs%ﬁitizﬂgxor di ng
to Claim18, characterized in that both of said first and second conponent
cutting edgesdarebeingnirechiod st thdspecxiramity aif dhé iseaind corapardent attimsert so
that said first conmponent cutting edge forns a first angle with the first.
line of the FASRIMNGIAWSEAYIH SSPEHAICHIHSRBHEOR ROH Y DBSCr tadger e i a

second angl e, w th d _first _line, | J S d _angl asured on
t he side of f'hee’%gﬁf{&mo‘*“ ?’H_éérpﬁ‘_senrfﬁ .ﬂ& g-Htl &%p%ni nglg&r °§e§8ﬁgﬁ’ﬁg’sfo c aim
19, char act eigPebshBct edaid @b?nrﬁdif ﬁ(})i_ﬂﬁ%%@@ﬁﬁ@ﬂilf&%@ﬂﬁﬂé vh.Pﬁ hriagigdges are

slanted with respeCt to said first line of the insert 1n the samg sénse.

21. 10An ke vahichr g8 nirdcacdCifeorm 38id obmirmokerdxzehitv dfhee Shistd fir st
and second conponent cutting edges are 'slanted with respect to said first
line of the-capponenhcditingerdpstlovandetheseenteraef beenstrtisaid first and second
angles is acute aBd'the. other of said angles is not less than [err]. 5

22. An i nseFBRRCISIZEAH hY any of Olains 17 to 21, characterized in

said bridging scction is inclinced with respect to a first line constituting
or parallel to a median line of the insert so that said outerinost cxtremity of
153  said second component cutting edge is closcr to said first line than said
innermost c;xtremit_v of said first component cutting cdge ensuring overlap-
ping of said extremities during a drilling action.
18. An insert according to Claim 17, characterized in that at least one
of said first and sccond component cutting edges is slanted with respect to
20 said first line of the inscrt. .

18 " An insert according to Claim 18, characterized in that both of said
first and second component cutting edges are slanted with respect to said
first liﬁe of the inscrt so that said first component cutting edge forms a first
angle with the first line of the insert and said second component cutting

25 edge forms a second angle with said first line, said first and second angles
measurcd on the side of the center of the insert.
20. An inscrt according to Claim 19. charactcrized in that saici first
and sccond component cutting cdges are slanted with respect to said first

Iine of the insert in thc same sense.
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t hat sal.d a| rs of conponent cutting edges of said at |least o |
edge are ® symmetrically with respect to said first 'ﬁ@”@w’?}@gﬁ-

i nsert. An insert according to2amny of Clains 17 to 21,
char act er| zed in that said pairs of conponent cutting edges of said at
| east one cutting edge 10 are arranged asymmetrically with respect to

said first liyje of th r u B0 cRGERUG NG af QuigMy, pf
Aaims 17 to™23, cha a]%:tngkr%ﬁzse&olaﬁnt k‘l%tagg?d' feliet fﬁgnghf ace 1 ncl Uded

bet ween two aglijaceBhd démpirgnt BiMaL ScdperItt SEmial aHearapeet aes.tulofmrssl opi ng
to the base and a support section. 25. An insert according to Claim

24, char act edimzedf itie it saddfguppsmscyso thseontor sad dirshmed sgcord r espect

to said base at an angle di ffer a in angl sSaid clearance
section. 26. angles lAnlquff%é’? tt&d&l Frdp{]@.ng]dmézi sfm%'l ‘1537(;( 0 25

charact rd zedy 1 1ot LBk eRRAE Sl ARG L5, o MIRHAT 6 P

xten I'Ng a ong he"cu dge and

havi ng a variahl & Aftine cdocdBf kigiehitjc A G Huttnt @dfke ai m 26,
characteri ze Hﬁ W%%‘mtsg)lef Q?@t)ﬁ&gnd tuﬁe cmeglth t‘ﬁe grl(%%veﬁ?ordrirglclf”g glhg a .

conponent Cutatrd: AErafdee swhinsdiritalt witherospedtphenuad fisktt line ef pecinsen. a

| ongi tudinal axis of the drill when the insert is nmounted in the drill, are
| arger than t23 dept rﬁmmcnheccwchm 1@f’«1“t"l1ef @B“m\glﬂo&ﬁ/el-f @h%@eﬁlﬁhgnt he
rest part of he cyttin ert cordin

characterized ?‘n“’t‘ &”“ag’f g‘é"t""h’“p‘i}’r‘ R f” Qi‘ﬂ’dg‘ﬁg&’fé "f“&g‘?ﬂé’d” Fahb sai d
rest par §7(}0f %%r%nyrcungvﬁﬂg ricall¢ A9ith r%Qpcct to sl Hird NigOGP M Bikel 0 any. of

Clains.1 érein-each cutting corner provi at- both sides with
a chanfer, sa@g secorngh Gmﬁomtdxwtmlm (ﬂd@ﬁnﬂ‘ﬁrm ng”w thuraeictizehant er .

30. An i nsert according to any of Clainms 17 to 29, characterized in 5
that said inghat said miofified fuce incodedthetweah ave zﬂ;nmmng:mm;]eqommat ed
comprises a clearance scction sloping to the base and a support section.
25. An insert according to Claim 24, characterized in that said support
15  section is slanted with respect to said basc at an angle different from a
sloping angle of said clearance scction.
26. " An inscrt according to any of Claims 17 to 235, characterized in
that the rake face of the insert is provided with a chip forming means in the
form of a groove cxtending along the cutting cdge and having a variable
20 dimension.
27. " An insert according to Claim 26, characterized in that the depth
and the width the groove formed along a component cutting edge which is
to be peripheral with respect to a longitudinal axis of the drill when the
insert is mounted in the drill, are larger than the depth and the width of the
25 groove formed along the rest part of the cutting edge.
28 An inscrt according to Claim 27, characterized in that at least a
portion of said groove formed along said rest part of the cutting edge

consists of two grooves.
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bet weeny$Ad ﬁ;% acent .cutting corners and the first conpone | edges
of *both pa|4r925 of conponent cutting edges form sides of sai dpﬁ@ﬁé{gﬁ?%te

cutting corner. 31. An insert acZdrding to any one of the preceding
Claims 17 to 30, 10 wherein said at |east one cutti g edge is formed with
one set of pairs of conponent cutting edges and wherein said first line is

constitutedgby sai ¢h gRAIRBoIIREI0 any of Claims 17 to 28. whercin cach cutting
corner ‘is provided at both sides with a chamfer. said sccond component

cutting cdge merging with said chamfer.
- 30. An inscrt according to any of Claims 17 10 29, characterized in

“that said insert is provided with an intermediatc cutting corner located

"

between said adjacent cutting corners and the first component cutting edges

of both pairs of component cutting c:dgcs form sides of said intermediate

cﬁtiing corner.

31. Al inscrt according 1o any offeBF the preceding Claims 17 1o 30,

10 wherein said at Jeast one cutting cdge is formed with one set of pairs of
componen! cutting cdges and whercin said first line is constituted by said

median line.
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