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55 and a pair of lands 10a each disposed between the pair of flutes. Each flute 11 has a first wall facing in the
direction of rotation of the body 10 and extending from the outer periphery of the body 10 generally radially
inwardly and a second wall extending from an inner end of the first wall to the outer periphery of the body
10. Each of the first walls terminates at the forward end in a first or primary cutting lip 12 which has a

4
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Figs. 9 and 10 depict a twist drill in accordance with a second embodiment. In this drill, the first cutting
lip 12 and the second cutting lip 13a, formed by the cross-thinning or X-thinning as at 13, are formed so
that when viewed from the forward end of the body 10, they are straight edges and the intersection 14
between the first cutting lip 12 and the second cutting lip 13a is curved at a prescribed radius of curvature
r. '

50

With this construction, the width of the chisel is rendered very small by the cross thinning, and hence
the thrust load can be further reduced. In addition, since the first cutting lip 12 and the second cutting lip
13a are straight, the thickness of the chip becomes uniform in the transverse direction of the chip. For this
reason, the chip tends to buckle easily when bent, so that it curls readily without being forced. Furthermore,
since the intersection 14 of the first cutting lip 12 with the second cuiting lip 13a is curved, chips are not
prone to separation at the intersection 14, thereby preventing the jamming of the chip and hence the
breakage of the drill.
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Therefore, in conmbination with the effects due to the optimal range
relating to the distance W the drill can be used for heavier duty drilling
operations. These advantages could al so he expected even if the drill was
provided with non-linear first and second cutting lips. (10) The heel 11b,

defined by the intersection of the flute 11 with the outer peripheral |and
10a, is



s relieved to provide a chanfered face extending along the flute 11.
This chanfered face is about 0.5m"g|w,g§bsd1r‘?{ ead of chanfering, the heel
may be rounded off so as to have a radius of curvature of about 0.5mMm Wth
ei ther of these nmachinings, the heel can be prevented from being chi pped or
fracturedDblingTeet £hi ps produced during the drilling operation. Figs. 19 to
.21 illustrate a further nodified twist drill in accordance wwth a fourth
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the entssre s
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in 35 % cropss SECHLOM takeT i cutarto—the—gxr—s—Oofthe—bodyy 10,
et bt o | [ BB ot ool Ay b Bkt | onOPRE Lhi war
end, is set to range between 0.9 and 1.2. That portion of the wall of the
qute 11 which contacts an inmaginary cylinder inscribing the web portion of
thezbOQy 10 is concavely arcuately shapapbdat such a radius of curvature R
as to satisfy the relationship: 0.15D [err] R [err] 0.2D. The | engt h of

this arcuately-ghaped portion, as viewed [axi allye&fratghﬁm,mgy 10, |i s defined
by an arc with g central angle[err] f r onp46—e+r er—pr¢f erably
from[err] to [drr]. and nore preferably Pd?n[%?? 0% [ &4B](. 9% {hin this
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drilling tests. |DrillingybaRdinvention€ € Wer ¢p [l SRVET i i drills,
havi ng vari ous ratl 0S q:f,::,tmr:gh gt}gnce Wto1g$1 CY I‘ngi agger\gs’fm 50

ac%lojdance wi t h fthre—fourth—enbodrment—of—t he ijnvent{ion.| The Jtest |drill had
Faneter of 1dmm and SUREAsre i e of [lerr] | and|the kadidl rake angle of
the cutting lip |was [ erbrjiof tidieventione procddouzd,ozs| vms [oesH 145 Prilling

Test 1%ere repdat ed urRlierartdit sanme condiljt 0.ong,1.28n¢ it4ne| 159 dkaes$es of

chi ps produced ¢ ion v The fesults are
shown in Table 3 - WAromlithe |ine L
to the bottom 1] a of tRslhofthajpventips j s no |l €33 t2fe|drill

di anet g, the tHicknesd®¥agidibhi ps are rdduited Btibptedhtl 421\ B pas t he
case with the first enbodi nent, and hence the resistance exerted on the
chip can be Thush it 6 tviist| drily in ﬁﬁbl’ﬂﬁde whh the abbve(bmb3dim&id linddutgl rbdistdrBe d@ME th The
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| oad, cut figidity of the driecan bamaintzigpdFbabigh lavel maxi num anpl i t ude of vi brati on of
the spindle during the drilling operation were neasured. The results are
shown in Table 4. It is seen fromTable 4 that in the drill of the
invention, the thrust |oad, cutting tojgue and cutting power




are all reduced markedly in conparison with the prior art drill. Therefore,
in the drill of this invention, singp glégdgh@iChi ps can be curled w thout
bei ng conpressed strongly, the resistance exerted on the chips can be
reduced, so that the cutting resistance such as thrust |oad can be
decreased subdomnter,sinke the Thip liscoxtdndeadaibng & aval 6T thd Spiral)fiute 11 and curls at the bottom 11a,
Thi ckness othe gdiupef cirvatpre BF ihé Eisip becomdsagenerallg idehtizal téemb iradliué O curvBuie(R of atiet bofldnk bl S
Ratio (% b5te splral flute 11 dgfined at the cross-s4@ion. If the radius of 4@vature R of the bottbth e2Ebeds 0.2D, the
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deteri orates wofkpibdeesed s setmuaiardaéé‘sirﬁmmm/sdoso ssppsened. On the other
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IS consi der%ﬁ?lﬁ% °éﬁ‘ﬁ€@bd'a"ﬁtﬂ§ vi bration of spindle of the nmachine tool can
be rendefed smal |l enough for the working precision to be highly enhanced.
Mor eover, since the flute is so forned that the second wall is recessed
deeply in the direction of rotation of
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the body, the cross-sectional area is |arge, and hence chi ps can be

snoot hly renoved. 15 In this emppaysspegd.git 00, the first cuffing lip 12
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prior art drill. Therefore, in the drill of this invention, since the chips can be curled without being
compressed sirongly, the resistance exerted on the chips can be reduced, so that the cutting resistance
such as thrust load can be decreased substantially.
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Thus, in the twist drill in accordance with this embodiment, too, the cutting resistance during the drilling

operation can be reduced. In addition, since the distance between the line L and the bottom 11a of the flute
11 is set 1o be no greater than 85 % of the drill diameter D, the thickness of the body 10 between the
second wall of the flute disposed adjacent to the heel and the peripheral land will be thick enough, so that
the drill is less susceptible to chipping damage or cracking. In addition, the torsional rigidity of the drill can

56

be maintained at a high level.

Furthermore, since in the above drill, the cuttmg resistance is considerably reduced, the vibration of
spindle of the machine tool can be lessened, and the working precision is thersby highly enhanced.
Moreover, since the flute is so formed that the second wall is recessed deeply in the direction of rotation of
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40 Cutting power (Kw) Drill of the invention 1.35 1.73 2. 06 2.40

2.78 Prior art drill 1.£830 3200883081 2.53 3.08 3.45 45
Amplitude of vibration of the spindle [err] Drill of the invention 2.64
2.82 2.76 2.52 2.70 Prior art drill 2.9 3.0 3.6 4.3
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t hi ckne8s E%'Eﬁn@"ﬂi&'l'yl- c‘iﬁ‘ett'%%“'?m‘ﬁ\t karjang b %JEET ior

adj acent :?w?r s ru "lt %’e g "P' '%'@ c?’PHaE%’"é‘h% d sgybif) ot

the dril l hlar?c |t ose |na r| or @ E ha[“bn

the tor S' rm t % uf pf J % dnl ?r?]wm cuttiﬁg g)rqu:&eg}
e

Furt hewvrﬂﬁust PG gt;rqanmta %35 5?% be rment %

consi der algling it B%rla&h@eqo h.naram; i ﬁa|
| essened, ¢ arhedwemdﬂqh&@%ahéw&@vbrﬁ.e& th k ag : reover
since the flute is so forned that the secon wal | 1's recessed deeply in t he

direction of rotation of 13 EP OpdiiHg 188% Bl the body, the
cross-sectional area is |large, and hence chips can be easily renoved. In -
t he above enbodi ment, the cutting I'ip 12 is formed so that it is |ocated
forwardl y f riyilis hiavingribeldiatandei Weof 3% ¢f hher dripdiatrieter @nd he diktaneec N 641096 of 18 aitill on
of the bodipmater wereé madeoakserawet containing ENATISN.cand therlika M driling tdstsavaret doaductad uader

| hkoe N i nthetielloing eanditions. Thé diillstiantelen waso2.5mive argidob/poifargle vebid4n. in Fig. 24. 5
Fur t her#for e, WerkiecBiolf SOM#4ppardpesshiésd®) of cernet. General ly, cernet is
extremely ha?‘ﬁ'"ﬁPRP"i’s‘o@‘!nHErl or in wear resistance, but it is nmore brittle
and has Ies °E||t in co ar| son to cenented carbide (the

traverse r t“?ee‘H gj 'f'?gt’e i ?3’1‘%‘;';% weEe qbpgpyedgthe sestitsared
carbide i § % n I8 dhe tprm WH‘Q“%’@ HPT' % the symypRlienof theghigimesses

i nappr ()26r|°faﬁe Rigees yheestofle specifically, if a drill is made of
cernet, fatigue breakage read| |y devel QRS q\,hen the drill is subjected
repeatedly to cutting torque and io t hTus | oad, so that the drill is
broken in a very shert—t e —LHowe et a—t-he Hrlll gf—t-hi-s—enbaodinent, the
ch¥ing,torque and thrust |oad cdn beDrillesfithe iswentign | o enh&rigianigrilt he| t or si onal
rigidity, and themghasa kgpe drill] gpn be forned of dejgget. These points

were verified by-wayof—tihre—fottragwno—ar+++rro—testg§—b+H+rg—Fept 7 15
Drills having t ) CuliPa o SouPmY 34885t 1 he drill di Ami0er and the] di stance

Wof 41% of the dru'ttihﬁpaﬁee(mt er wgrgs3rade of cernet cozmﬁl ni ng Ti N| Ti CN,

and theslike. T T T re _cand S magT 1

condi tions. The oo hfﬁ(cauﬁra_leﬁjav@tql "H&Wgtﬂa&? ??H ?rglfenqu% 90’\'/2 g[err]

20 Wor kpi ece: JI'S SCW40 (Har dness: [err]) Cuttl ng speed 50m m n. Feed
rate: O0.3mmrevolution In this test, the thrust |oad, cutting torque,
cutting power and service life were observed. The results are shown in

Tabl es ® and 10, in which the term"cutting | ength" designates the

sumat i on of the thicknesses 25 of all of the workpieces drilled by the

I

t drill. Table 9 Drill of the invention Prior art drill 30 Thrust
Iogd/(Kg) 312 430 Cutting torque (Kg nmm
166 5 180 Cutting power (Kw) 2.63
2.70 35 Service life (cutting | ength) Still unbroken at about

20mm Br oken at about 7m 40

50

55
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46 50 55 14 EP0320 881 Bl Table 10 Feed rate (mmrev.) 0. 15

0.20 0.25 0.30 0.355 EP 0 320 881 B1 Thrust load (Kg) Drill

of the invention 232 248 300 312 348 Prior art drill

290 330 385 430 480 Cutting torque (Kg nm 10

Drill of the invention 108 126 Tadlec® 166 188 Prior art drill
115 140 155 180 220 Cutting power (Kw) Drill of the invention

197 2.18  2.4F" 7 Ckoagulimiiy | 915 020 [ 0as TS [ M1
1.98 2. 26 2. 48 ApH-tadeq of v| bratfion gf the spipdle
[err] Drfll of the |nvent|T(5‘H’s“°ad(K9)3 2]2 b0 2.1 2.P2 Prjor art
drill 3.18 pDrillciid inventié® 2. 28 232 B.2ks 40 365 [Se@N Table 9
that the twist dril| of Pliwaitvienti on coul ¢ gboi | 1338dm3es t| heapt robl ens
while the prior aft aritl pr ok after (it drillgd onlly 7m S
because jn the drid—of uﬂ'\?ﬁﬂ%’fe@g*mw evem though tlhe radial angle is
negative, the thryst | oadvildfthetirivendion or que, |af8 £ uk26i|ngd5pqveas I
reduced nmarkedly in 25 Pdmwpddillson with the Wi priddrjt 189 i[| 180a$ be seen
from Tabl e 10. Thyis, the @Uﬁjnbbovpea(k‘ﬂ@e made|of cprnet|, and thi$ rial has

t he advant age of sguper+eor—wear—t+estsStance—H—the—ealove—grbeddrenty both of
the firsis cutting|lip 12P4Riteiwentionond cuft 1|$fg 21§ 11344 rrg‘*‘bazfgér d to be
linear and to intersect BAKAM ey with an|ar¥BupléPy &M pr3P8r| f or ned
t her ebet ween. Fi g$. Arﬁﬂtu&ﬂdvﬁs&tmddfthetspnﬁtﬂea(u);mch ap entodi ngnt, fn whjch the

U

radi us of curvatu e r or ar £-cor nef S€L 1|0 g D m 0. 05D
t'Q0.15D as is the DP 'nw'%ew ous ergli'%d n%ﬁt szé" 21 32;:2 e

vari ous #%eat ures ..cscr: ed “. i+—d—erbedirbnt—dotdlas ‘A,! ~ added
to the drill of this enbodi mant as shovvn in Figs. 27 to 33. In this

enbodi ment , héwege from Takle 8 Hgl tae {wist drjll of the fnvendien eeylddrlb20sTwjiheut igax RreRiems; while the
second cut ﬂ%"}'{ﬂ% ;ﬂgér&%‘:ﬁ%@%‘g iy drilleql pply - é@'s\'zi E&@EP ’g*gg'go?f q'@ﬁ;ﬂgs %@LFE:’;%‘E;;E he
body 10, w240

for the 81 ,gwp 'a? 'éerngw%\eﬂ'ﬁaﬂ U R o o TN 28 T e D of oo o

i

enbodi nent . %og ﬂg?? ﬁtﬁ D Jﬂ?, "r st cutftl n
lip 12 n’ay acg?th rjvgttf\ a You 1 'lfggﬁ r %tﬁ‘ere r%\p‘éeen ang
ﬁne ‘gr turgo%f fﬁ dg ranHe

along an i % ﬁus

|N.berven%1ngo @653'?&6’1&%2& NEER ﬂﬁhé f‘ and an |nner ri

2la of the %Oﬂbrg&e 2 the QbricuS featile Bﬁéscﬁdd ﬁ&th d&nﬂoﬁlm\%ttcgulalastm b'é%ﬂ%ﬂ ooifhegnl "o
gl

3

0.3mm  and tRs 6hboaMend @Rowdlh Figs. EP3B.Un MRLBEdImEHInVRRSH the BigR
honi ngs 21.velveert 116 s5t@R Elliag A5 13a'n8 itfeaRb Nad vielsd ok fhe foniRd SHASR SR TBBAY 10USHRd
the drilling setto4dhge Rérh 2@Ctoatd * 1'ThO optaNiafiges 367 tHebitfer paidinetbird arb ideficq @ hose in the
suscept i &l ahiideembodim&iti FuRthefiste, e eorid Guttiiy 1138 GndiAEBGEcutting lip 1 Nimdy bRMmOdas dthe
adj acent eraddn Bf. 32hwhéncani imgginad/lind ishieawa along dcinip Ady@ithe 2pfithe hbhieg SPE@NeEUttng i S
set to be rig, e itervening Histence .Cratweem the rird@ginaty ding evdiLandnriehddgb lineiBtta of thadholdyg 21 of
reduci ng t Hee ethér setfingpipds witt@ the ange df tiioclBmne radd a 2iiisdh edde 20t formaatli bey@er? ddjavent .
be di sposeccdndb2iaof thy twd honisgs olfithadonings &h interdectrat thh @xis, theengagernént gpon the drilling is
t her ebet #ee3ausqg 8t twp pointpisa thet the drill kereges 3asceptip lpct,q vibrafioprenti enesde chippingfdampgs. For
honi ng, i n WAEP" 'I'i‘éaql@"'“éﬂ sa?fé’}?th%'i’ﬂfsmbf‘a“f"ﬁ‘ébq mcqu@mmgge ma@nqﬁefeset*e be no
coqt act eacq’ie é?os'B'ﬂf" °r'°‘8'ﬁ‘f @ g{jﬁﬁ% '?Vﬁ%’é'c'ﬂ'@e t e shaped in
CO

the~vicinit

the
erche |n ﬁe icis 0 o h i the
this con@t rsé%%énpen s ‘H:il ? réd .mad n céac (501 Iglrg :ttﬂu rglr}li gsllrr:O
that the % BJISeGQH ﬁtgrs c? r&d: stru
confi gur at ' bﬂgf Eih lgﬂ ﬁ&e t ItH E;g
34, in whi i B s W%%Ea Fas i fb 34.
confi gurat 'vﬁlﬂ:h tﬂehlﬁdtﬁ: écﬁﬂkd%g!s ﬂtap;; hég'-lﬁeeixls th onfﬁurat‘o QheS&ﬁBm aftd b te}ng' p
13a, Whege dr th8 sédéhd Euniig TP PRCwiere 88 Bifting sPeRB idtfed 'SV Br&Entedobiedthd BRing Wb §3 199
lip 12 is straight, the variation in the configuration of the honing 21 is small. Furthermore, in the drill of cemented
carbide or cermet, too, the body 10 may be coated with a hard coating of TiC, TiN, TiCN, Al.Os or the like
to enhance the wear resistance. This kind of coatmg also reduces friction between the drill and the chips,
and further reduces cutting torque and thrust load.

55 Figs. 35 to 37 depict a further modified twist drill in accordance with a seventh embodiment. As is the
case with the drill of the fifth-embodiment, the drill body 10 is made of cemented carbide or cermet, and
the web thickness T is set to be from 20 io 35 % of the drill diameter D. Those portions of flanks disposed
rearwardly with respect to the direction of rotation of the body 10 are ground off, as at 13, to provide X-type
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straight, the variation in the configuration of the honing 21 is snall.
Furthernore, in the drill of cenemngpegismagdiigie or cernet, too, the body 10
may be coated with a hard coating of TiC, TiN, TiCN, [err] or the like to
enhance the wear resistance. This kind of coating also reduces friction
bet ween t Beeundrdutfacos Hil se that sebaAng suttingrips 13ar eableextending,eweay fromithel 2xlg Q Frrejation terthe
t hrust | ofadiallysignermost prcyef a raspeetiye firpt quiting dip 12, afe ipimed et e el pertiont Wiesdistanee W | n
accor danc etwpaniiheyling d a0 ithe kotiere d1a.ef e flules11; is desigaediegenopifrem 4bTdo 89% of thedrilt he
fifth errbS'Gﬁ“?Fé'n‘P ,sothab thg spqopd wallgf thespiral f'%élb'sd?ceﬁs@ﬁémpé’d" ¢hardspaten @r’“&t@F ﬁfst
and t he® wiB figeerd quy, b this dyill ‘!9 'B%*"\“F "’fbd'it%‘c Bew)seafhet"n%t ff“? '°9!FP
D. Those T"{S‘hé‘ ' Petf‘ R%""%fi‘ ﬂ;ﬁi ?'@aﬂ" 'F'a;g %'S‘F'éfg p '" “‘9

fr

. . d t fo t h

g'_;ggte'gg ‘Pﬁ?sf “’déf P ,com? som% ms't g

. tti tl fl 1/B1

i ps 133, o8 '"3 tot BEQ\ ! sAdaEan g"f
B oiathé ﬁél%‘?%'ﬂbﬁ@ 1 Mu coﬁ hr{‘ﬂ\abuhaﬁ)y deﬂ é‘cn

om sQro

i nner nost ﬂpa

portion. phf 1@liSEabisly Ychadabbalah Such b Maiivs oREUVvakuRER RO s @uaﬁahsrﬁmmé ut e
11 is des B@ﬂ@d 2D OThie 34ngiR of{h%%é%fsﬁhp&ﬁ%rﬁbﬁ ab RiSwél dxlall d't&%ﬁyﬁ‘ﬁo i defnad by at

t he secondrcwahla dahtral BifyleShbff 28l th 68K, @rolelpriférabif 6EHIS &6l 53&% lvhostrprdfém:wfraeettd on
of rotati age.ofithin thik tehgh @€lthe kentraP\aRRr &]indQbly a ichip fphidced b Ithe, cuttiag lip 12 @&Scaded as
t he di st apestivélg tburtae friciva chisaebdiwedn thetchip abdthb avan dftheofluee 11tdae ad wellt k@ rdduceds ss et
to be no lhestse turing ofithd/chid cah be sraaottily effdétetiet er, t he resi stance exerted on the
~chip in the Asivwaetieicese with thedirst embaglintent theliadvactages 1of thim embadinient Wave ediifigel kyrvewof | S

. diwi ded i thedolipwing@@mples.cause the chip to bend or buckle. Accordingly, the
chip i ®prevented frombeing strongly conpressed, so that the thrust |oad
“and cutti RgiRgotegife can be greatly reduced. Furthernore, in this enbodi rrent,
' the flute-width ratlo err at a i o0 cross-section taken %erpend cul ar

h s hodpopecal gt iy v g i shvs g
het s ort e fdgf arpeteg pr {25 ang tpg'"'g% %ﬂg oo el 2 aag{dﬁeawmg
cylindéf i ﬁ% 6@@"%”68?‘1"?‘8 ungipr 98" "t oncavel y arcuately

: shaped at s o sfy the rel ationship:
- 0.15D [err] Lg(t cE; i? ﬁ “%His IP 3(30E';"ra“}(‘r:’bateI y shaped portion as
| eflov br?
 vieved axi a'hitm ol Q:ﬁ?%s iadcsa @r b sﬁuym #le Aris SRl MbastB sfa

[&r] af &Rt desibte %g%m FgD. Saok 8 sﬁJ tewreéa r.utn aewrdp.ecawﬁ mﬂness of

pr ef er abl ok bewith 125showkahose Yok 18 idridglor m&m&em a hdihesLR6@l angl e
[err], not only a chip produced by the cutting lip 12 is curled positively,

‘but the friction caused between the chrgpieand the wall of the flute 11 can
as well be reduced, so that the curling of the chip can be snoothly

effectsdl. AS[Was the case w n e 11T ot &gt tne agvantages qf this
enbodi nent V\My—\m—)ﬁ’gﬁ kP, 23 Haldos 0 : —-qg Test
8 There wer e| preepeatedtiméendel al twi st dri | [ Wickness dighinsdmmdus ratios of fhe
distance Wtp the drill di arret,gﬁsof'[,{gqnvg,%;, RQ{OI(JA had ar,d;ib,@g;%ﬂgt,oq&)lz mm and
a point angle of [err] , ape—the—+peat—ae—anrgreref—the—egtt+ng—Ty 25
was [er®] . The drilling tlkst#8 werk &nducl{ed®®underl tH# the|f ol4 owi ng
condi tions: Quttingispeed:| 65w n| Vonkpi tcema@t e¢l (ohbS SEVE4073

Har dness: [ er 100 —qi—300 T Feed rat : 035, 25—4nd
0. 1 r evol ition et hi rkn&i s bf % ps nr(xgﬂ%r-er rhlpr%no%g { he03I1§| Lilng
operatugn usfng thesgrills| wex2s5 nepswn28d af a0 [joi M382lesi|gndx388l by S in
Fi 5. Tabl ¢ IT s thelr TS|t he[dr I ng ofy 530 WOITKpI wifth a
ha?dness of BO6 *c&wo W %'S'dé e “263"3&" é‘%cégc Hor ﬁﬁ’e’c eHH p(ﬁ,@g ofl a
wor kpi ece wi {h _a h&P®iness bf 03D, TTatR42611 | 350457 0612 063‘?
Wor kpi ece of Hardness 300-350 Feed rate (nmrev.)

Thi cknegs of chips (m) Drills of the invention Ratio (%9 Prior art drills

Ratio (% 40 53 50 45

43 41 0.15 0.111 0.114 0.122 0. 165
0.173 0.25 0.188 0.193 0. 207 0. 302 0.318
0.35 0. 255 0. 263 0. 281 0. 382 0.395 45

55
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0:45 - 0. 325 0. 334 0. 353 0. 502 0.525 0.55

0.411 0. 426 0. 457 EP®@lsdogg1B1 0. 637 50 55 16 EP 0 320
881 Bl Table 12 Workpi ece of Hardness 100 5 Feed rate (nmrev.)
Thi ckness of chlps(mﬂ Drills of the invention Ratio (% Prior art drills
Ratio (% 53 45 Table 12 43 41 10
0. 15 0.180 0. 186 0. 197 0. 297 0.281 0.25
0. 302 0. 315 0. 332 V@ﬂ@g&,omardness%ﬁ% 0.35 400
0. 413 0./# 0595 9—6+8—6—45 0—509 8 527
0.557 5 0. 7§%ed rate (mm/reﬁ.) 1 4 15 Thicknesg ofiphips (mm) 0. 637

0.

0. 662 698 0. 9%2  Drills of thé intéAfonARatio\d) bE o6 bril ki Rafih)es| 11
and 12, when tlhe di stance 1T Thg TLpe Cqro e Tt tiaroftie— ute
11 is noIess&—ha-n—AMheﬂJJ_.dL@amﬂ Hesses nfthe(:|ps-
are reduged sybstantOildl | y. 20 OH0s rfeahd8d hgt ©he7 r esi se.2a7ce fexev2sd op t he
chip can be SLbstan gl [y rédu Dy s ng i I Stangg, W10 D 0 TEss
than 45 % of tHre—¢h ?0.2? tH-ah tcgﬁm - :Gﬁ{é B§3£ o .45 - Gage [ he
di stance W of [53% o®3he dr | | °4i0andt eP-4%nd | th@4@ﬂ staan359Wof 41968f the

drill diameter, whiglaswere pregpsgged f005§7he Driglsb7 N Tegtg38, ergg@galn
used, andg the [OrTtii 58 LEbL e e Cyrayt tedum et ha;s-aﬁe—eﬁiﬁﬂé—(—i—eﬁe—as
those in Drillling T& y 19987 o4t OP8% tlhr Q€98 | 0%t tilng 1¥Pqud|,
cutting power and maxi mum arrpl i tude of vibration of the spindle during the
drilling oper &t villipe reandrometrbles &tlandTi2ewhee shel distancy W flmatéline L td &a| betiorl B1azn the
14 i n whi dhteﬂdbf €0 ¥ss tham i phibe dalsdidneter the thickressss iof thé ijpsodre Bidudel Bubstantially.
wor kpi ec® wilisHneansiatdharesistante @@0ed an G Chintan be siitstahtiallyl dduchbinssetting the dfstancetWie

dril | i ng oft® PHER g5 than;48 Ceoftherdill diameterdness of 100. Table 13 35
Wor kpi ece of Hardness 300-350 Feed rate (nmrev.) 0.15 0. 25 0. 35 0. 45

0.55 40  Drilling Test9 Thr ust | oad (Kg) Drill of the inventi on
234 297 or 288 332
480 5 86 rﬁl ha\£| ed|s W 53 tﬂe dnll dlameter and the dlsta of 6 1% oﬁ@e anI
i nventi on eer, ep ﬁ tor t% nllmg2 rle agflp apd the drilling tests waer
|ons as t % d cuttin to
136 172 owﬁﬁ ?s&@t 4 é"
2 05 2 4% 09 Qh é' ati ] sp| unn g operatlon were
eas © re wn in Ta Ies 3 and 4 |n hich. T, for th illing of
1- he w k ] wntlsa 1ﬂ§'dnes of 5_00 v; 14 §£ $s8 or t{j&ﬂ iece
[err] Dr' | lwithfa hbrbifbss Bveat | ON - 5 rart
drill 3. 66 3.30 2. 58 3. 24 3.48 17 EP 0320881 Bl
Table 13
35 .
Workpiece of Hardness 300-350
Feed rate (mm/rev.)
015 | 025} 035 | 045 ] 0.55
40 Thrust load (Kg)
' Drill of the invention 234 297 370 393 463
\_ Prior art drill . 288 332 400 480 580
Cutting torque (Kgemm)
° Drill of the invention 93 | 122 | 165 | 201 | 246
Prior art drill 100 136 172 224 273
Cutting power (Kw)
50 Drill of the invention 162 | 205 | 249 | 290 | 3.35
Prior art drill 176 | 218 | 263 | 3.15 | 3.75
Amplitude of vibration of the spindle (w)
Drill of the invention 195 | 233 | 209 | 285 | 255
55 Prior art drill 366 | 330 | 258 | 3.24 | 348
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TFabl e 14 Workpi ece of Hardness 100 5
Feed rate (mmirev.) 0.15 0.25 EPo¥20889B45 0.55 Thrust load (Kg) Drill

of the invention 169 212 253 315 371 10

Prior art drill 230 280 350 460 550 Cutting torque
(Kg*mm) Drill of the invention Tge14 113 151 182 223 15

Prior art drill 100 130 180 230 260 Cutting power
(Kw) Drill of the invention W%rkﬁgceofﬁarz'%ssﬂ)a 11 2.43 2.7p Prior art
drill 63 266 253 34526

Anpl it dde of vilpration of the spindle [e r] Dy i F9ed gte ey hvent i on
2.61 2.78 2172 2.50 2.68 Prior aftoes|ld2s| 035 | 045 | 085 P 3.0

3.6 4.3 3{9°25 Thhast | Rgen rrom Tabl s 13 and |14 that ijph the tw st
drill of the in ' rakle—angle-i$neghtive, the
t hrust ,J oad, CU]tI ng t@rlltpjéhelwmtm ng powgr168nfl 1Al i2631Je3t5F | t3I7@ Vi brati on
of the spindle are all Piegaddd narkedl y ijn2¥oh?8Pi|s@h0 i #69 { h&0pfi or art

drill. Therefor¢, in td[]ﬁndjﬁ,,lqhé(Ke.fm,ﬁ)hl S |rI|vent on, fsincg the|chipps can be
curl ed without et Y \.,uulrl esset—st ungl Tt hetrestHstange—ex ,i‘tcu! on the

0

chips is reducer, so t Rt ofthednvention i ng r egi FahcH3sludh! 4s18nf 138 | oad can be
decreased subst fntiall ¥R Ths jn|tH9 vﬁagt dPq 11 3% | aR%of dance with

this enbodi nent) too, td’mtmgmbvvelr(lg/)resi st gnce fausegd durfing the drilling
operation can b¢ reduc Ty, 1 arciogn, CE. st ance
between the ling L andﬁﬁbék‘{g'vg'{"?npl la o f:?,e Zgﬁt z'iil iﬁggs %ﬁo be no
gcreat er than 65 cﬁ'ne<s'of the pody 10
bet wee® t he secnfmelitude ofyjbratiencof the gpiadigjgLy osed adj acent |to the hepl 11 b and

the peripheral fand 1 Ga&af ensh 11 Cl eftds FoET[edy2 {0 s ftzdghe drill is
| ess susceptibl¢ to chpmplamgmdarrage or c aQI9| 1gs_ol n slqi t4j_301, 385 the
torsional rigidity of Lllt: drt—camr e e mta et at= ||i ghrtevel .

Furt her nor e, .Ssinc abov tt n resi stan

i Pb S B fct d |
e nggoié,e.aﬁ;. zﬁwﬁ@a; Oﬁn gg o
be felszteec f‘tﬁ ; erﬁ. g a1°
r ot atlont ﬂ{e gm stén%e&ﬁﬁgsstﬁﬁ , %ﬂﬁéd |on o? rot afé I on o? t he
bedy mﬁ fﬁ

. b€ CHIRBSn $8 Bhist ARt adoRilince Siith MlsBfbo nﬁsc&: b RdisaAdd Afed GRS hbY 40
renoved. drifhing b&ra%&?h‘éﬁ e aUEbd BuMciently B ddiditidri, @ﬂcd ih@ dibtindeSoetwebATRE 1iRd L ahdihe! t
i's | ocat agbtidrdn vsidheyriuts DNt 580 b&Ab Gloatbr théah 85 9ick ho AP BERSterlS) toMicKlbds@E thb ON
of rot at isedy 0F bétvsn e dycordwall df the ttdANEIsed da¥enD® theoal 186l afdary penpHdlay lahd & t he
radi al | idas bdsufiitiehifycenslirsd €6 thattheodrill isOibs3tsuszBptible td Ehipplag damak® obcracking. WhaddRiok;i g.
38. Fusst hbe wsiossl rigidity obtbel grilldan bamaitiainedeet @ high lecstr net . The followng is a
drilling teButhermarel sincetirotheatiovd dritigthd edting 4dsistanice i$ranbidiarably rddedd, he vibrationchf the |
wi t h t he sgindie ghtbemebhind t®ReEN b lesdepediaridithe whrkingeprasision ischighly @nfdingeld| Magavér, sive
di st ance ¥ tte ig soforpeddhat thetwall gertion facifig:mibe directianra ratatiencof dife hody irwacessethdespimi ng
Ti N, Ti CNn #heflireqien pfjretation gfthe bedy. the prpssrsagjionabarea is\figee anddieacecahipel canrkecsmopthly
foll owl"’ng‘e'e?)’ﬁﬁh tions. The drill dianeter vvas 12.5mm and the point angle

Food rat @ﬁ%m il éyfgglg %"rg g‘rewogfgﬁl?%% S B hg
ine e

e @ (e ' 8‘%? E?EI“‘ “éi}aE
to que, u g pegtive
resul t§ own l n H Bi'es ‘2%9 hef pes 'ssgedrr]'""fgr '?{\{0 b%lglg-l;hﬁ
tw st r|I of t he |nvent|on coul d drill 20mW|thout any problems while the

prior artpdlhdlrést Y@s broken after it drilled only 7m This is because in the
drill of the invention,, even 18

The diill with the distance W of 53% of the drill diamster and the drill with the distance W of 41% of
so the drill diameter were made of cermset containing TiN, TiCN and the like, and the driling tests were
conducted under the following conditions. The drill diameter was 12.5mm, and the point angle was 140°.

Workpiece: JIS SCM440 (Hardness: Hrc30)
Cutting speed: 50m/min.
Feed rate: 0.3mm/revolution :
65 In this test, the thrust load, cutting torque, cutting power and service life were observed, respectively.
The results are shown in Tables 15 and 16.
As can be seen from Table 15, the twist drill of the invention could drill 20m without any problems while
the prior art drill was broken after it drilled only 7m. This is because in the drill of the invention,, even
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EP '0 320 881 B1 though the radial rake angle is negative, the thrust |oad,
cutting torque, cutting power and anpEpPtousbe 88% Bithe vi brati on of the spindle
are all reduced nmarkedly in conparison with the prior art drill as seen in
Tabl e 15. Thus, the dr| || can be nmade of cernet, and nmakes the best use of
the property thouphyihp aglial rake sngleds pRgAtve. thenbeust Ipasls putting eraue, Bittgpbwer B6d Bplitiide of the
t he i nvent i oryibrationppfjt s%ﬂdle & il rpduped markedly in compafiganpdth thecrsigr #rk@yil as seen in Table 15.

310 Thus, the drill can be megde ofgorrpqt, ﬁgd tnslfeq@@ t(epqg.vsm the progspty relatmg to the superior wear
180 Cutting SERACE kw) 2.58 2.70 Service life
(cutting length) Still unbroken at abouti%t(am Broken at about 7m 15
Table 16 20 Feed rate (nmrev.) 0.15 0. 30 0. 35 Thrust

| oad (Kg) 25 ’ Deill of the | n\/r:\n'r ion 230 245

303 314 346 Pripr art drill Drill of280inven®B0 | 385Prior a3l 480
tgo s0- e (K0 [Mhnitidet b 02 ML 00 TR ME 07 oe
180 220 Cutting ppiefingirigye g1mm) of “18e i nventi on 180 95 2.16| 2.46
2.61  2.61 Prior af tutig gower (kw) 256l.98 2.26 21 4% 2.70 308 35
e U a5 [ SEva it i orgy | St brigep pi abvut Bom | Broken s anast o 4. 00

2. 46 2.28 3.10 40 The nodifications described in the previous
enbodi ments are al so applicable to this enbodi nent although their
exptgnations will be omtted for the sakeTaflet®evity. Cbviously, many
nodi fi cations and variations are possible in the |light of the above
teachi ngs.®I1t is therefore to be understood fhat w ;:ggdr;atgmn,ﬁag?pe of ]t he

appended claims, the invention may be practi ¢egd—4p Aef-Ase SH—aS
specifically descriped. _Clains 1. A twst drifl #1% )n‘b?q 5i 05 °é9I i AdPi|cal
body (10) having an|axis (OThabtisaatgehi on therethr bugh, havi afforwgrd end
whi ch contacts a wo[Rprece maving a webo ThiTKe AD—t010. 35D,
wherein D¥s a dianpter of D%g‘fﬁd '"V?Pt' 10); sai )d%fj (L gsh \?ﬂgmg %é%pl ral
flute (11) fOfWEdIFI—-&-H—GU-EGHpO-H—p-h%L&J—S—U-LJaceih epf 8ol 48°¢ end

spirally along a | epgt h t RetirgdorquedKg-amin) f orwgrd epd; alland (1 Oa) dijsposed

adj acent to said flhte (L1l ctmbGhviaish € (11) [N§ys POiA [ 14551 I Lacling in
t he directgpon of rotatlon pzorg,aa,ﬁvb Idy (10) qngysa s%md,: Iﬁ%{;@x é%l ng
froman inner end of—sard—frrst—waH—to—tfre—gut er |peri phery o? dai d Bhody

(10), said first wa tprm%‘l"?ﬂ%"éﬁ“‘”&ald forwardlend | n a ffirst] cutfing

—+

lip (12) having a radl al | yDaiu the imvartiorend ( Q) | di.gspp 2@ €361

peri phery of said bpdy (10Frorsddri second wal || tes h@.280 agegl {when
viewed frem said fof 1T - id flyute ( d an
arouat el v ehaned po VM ptlu&d ' viphatih of Bo spirtdle @if'| © ! 20 1300881
Bl though the radi a] rake Bilpftheingentieogat i ve, |t3R9 { [&30s| t2ih

torque, cutting power and Bigppteiide of the vi ¥t | &P0o a3 are all
reduced markedly in conparison with the prior art drill as seen in Table

15. 40 The modifications described in the previous embodiments are also applicable to this embodiment

although their explanations will be omitted for the sake of brevity.

Obviously, many modifications and variations are possible in the light of the above. teachings. It is
therefore to be understood that within the scope of the appended claims, the invention may be practlced
otherwise than as specifically described.

Claims

1. A twist drill comprising a cylindrical body (10) having an axis (O) of rotation therethrough, having a
forward end which contacts a2 workpiece and having a web thickness (T) of 0.2D to 0.35D, wherein D is
a diameter of said body (10);

said body (10) having a spiral flute (11) formed in an outer peripheral surface thereof so as to
extend spirally along a length thereof to said forward end;

a land (10a) disposed adjacent to said flute (11), said fiute (11) having a first wall facing in the
direction of rotation of said body (10) and a second wall extending from an inner end of said first wall to
the outer periphery of said body (10), said first wall terminating at said forward end in a first cutting lip
(12) having a radially outermost end (Q) disposed on the outer periphery of said body (10), said second
wall being concavely shaped when viewed from said forward end;

the wall of said flute (11) having an arcuately shaped portion which contacts an imaginary cylinder
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Thus, .the drill can be nmade of cernet, and nakes the best use of the
property relating to the superior Vgag s nce. Table 15 Drill of the
i nvention Prior art drill Thrust | oad&ﬁlséfa 310

430 Cutting torque (Kg nmm 162 180 Cutting power
( Kw) thdughSthe radial rake angle is negative, the thtust (dady@lttingQierqiid, Eidting Powériand arhRitugé b the
Still unbr ekationads trelapindle 2fral reduddid ohaekedigin cdparson/with Kedoprier drbdrilGs seen in Table 15.
Feed rate (Thus thewril) cad béd lade @ cérhet, arfdl. radkes th@ bédOuse 00thd profdnty naldting oaith supéipr vidlar

Drill of tmsistanegsenti on 230 245 303 314 346 Prior art drill

290 339 385 430 480 Cutting torque (Kg nm Drill of the invention

105 123 152 168 189 30 Table 15 Prior art drill

115 140 155 180 220 Cutting power (Kw) Drill of the invention

%- 4912 g %8 :2)) 6 2.61 2.61 Pfior Dlﬂlrdfthdfnbérﬁlon Prior art dkill 98 | él 26
. . . T tode—of—vTrbrat o thne syl N e

[err] DPI1 of tne iilend ¢@h XSRS K Prior

art drill Cutting3ordu (Kg+awn()O | 182 46 2.28 3. 108al0 The

nodi fications descr.ltm, W @€ Pre |2%gs enpboadr nent s ar,e arso_appl ijcable to
t hi s enmbodi nent a}ly— —aAat--onrs—wi--—be—pm-tted—for—tHe sake of
brevity.,,Covi ousl jyServiearife (autingfangthx | Sitibunprokienatatiost30mn$ Bsgken gabat g in t he

| i ght of the above teachings. It is therefore to be understood that within
t he scope of the appended clains, the invention may be practiced 45

otherwi se than as specifically describethle@ains 1. A tw st drill
éopprising a cylindrical body (10) havi ng an axis (O of rotation

t her et hrsaugh, havfmga 50 Torward—end pwhrch M rkprqce and
having a web thickness (T) of 0.2D to 0. 35 \Ahg,g,ecfraﬁ(rpmﬁea_dﬁgﬁyvgp er of
said body (10); spid body (10) having a sp| ras |f 020¢ 0.251) G.39r h@&$5i|n an
out er peri pheral surface t as to pxtend spilrally along all ength
t hereof to said fprward bTﬂﬁgtiog{"(A@g -Se—g+sposed 'dj aeprt—tp—seaHd flute
(11), sa®d flute [11) hawllr?gthaqunﬁ@t wal | [t B ¢i $14ct 1336
rotation of said bodv (10or &hdiila second vva il n88% § o¥fPa) 4Bhir

said first wall tp the om@rto.—mr(xg)hﬁ{)y of (10) sai

of
er end of
st wal |l

term nating at safd—forv L"u IIUI T TSt T 4{6 gd a
-ra,dAaIIy out ernosf end (E} ﬂl ?Tonthe iEe 9 d body
(10), saf’d secondfwall I eied 1f8 Saild forward

end; the wall of paid fl lnuanqaomsrmm ng an
contacts an inmagi pary Cybn’iu%‘f‘fﬁ&m@&no EP 0O

shaped pprtidn which
3 5Fragh! Pgep [Veb

portion of the dr II; CﬁJoﬁg{&ﬁlze intha:' usagng 23of | e || 1 ne (L)
extendi ng from saje—+att& otterrost—end ndi cyl ar fo a |second
line (N) which conrfé‘ﬂ'@d%ﬁl"ié’ai‘%d’f@??md@dt‘b (Q and spid gxis (0)

of said body (10)} sai d Bl of the inventisrecond Whl2lgoi [s28® 1 nek $@Hhpeibte maxi mum
di stance (W between sai priokarf@dl |ine (L) apad.i8di dosdcassd | vadsl | B3oget to
range between 0.43Dand 0. 065D, (D) Sai 0 arcuatery stiaped portlom nas a

radius -04(0 C‘”%%t H&cﬁicgt&s ng&%&%% Qevilotrip eIngocmne%Q; are also applicable to this embodiment

aithough their explanations will be omitted for the sake of brevity.

W Obviously, many modifications and variations are possible in the light of the above teachings. It is
therefore to be understood that within the scope of the appended claims, the invention may be practiced
otherwise than as specifically described.

Claims

1. A twist drill comprising a cylindrical body (10) having an axis (O) of rotation therethrough, having a
forward end which contacts a workpiece and having a web thickness (T) of 0.2D to 0.35D, wherein D is
a diameter of said body (10);

said body (10) having a spiral flute (11) formed in an outer peripheral surface thereof so as to
oxtend spirally along a length thereof to said forward end;

a land (10a) disposed adjacent to said flute (11), said flute (11) having a first wall facing in the
direction of rotation of said body (10) and a second wall extending from an inner end of said first wall to
the outer periphery of said body (10), said first wall terminating at said forward end in a first cutting lip
(12) having a radially outermost end {Q) disposed on the outer periphery of said body (10), said second
wall being concavely shaped when viewed from said forward end;

the wall of said flute (11) having an arcuately shaped portion which contacts an imaginary cylinder
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(€¢) the drill has a ground surface (15) creating a second cutting lip (13a)
extendi ng away fromsaid axis (O éﬁo&ﬂf@éﬂ of said body (10) wth a rake
surface (16) along said second cutting 13a); a 10 vall ey line
(17) between said ground surface (15) and said rake surface (16) al ong said
second cut t i ingribingoa yeb3mitipn efrieb dritk Whi ch an angl e [err] defined by said axis
(O of rot atéhemactgizedinitet:body (10) and said valley line (17) is set between
30 and 40 ; d#dsguangiatiiset linet{le extsiding frdin sid redisliy( dulermds) end ¢@)wempandicoler i adeahd y
out er nost end lipeQYN) avhich gornedts said radiallyt dutermadst pnd( (QP pndasaidl axisf(O) ofcsaid bedyd (10ksaidbf a
heel (18b) i s sseond weltigforpedzoYpt the maimamdistasceIW) betwenn said firstilihé (Lhandi said Gbcandn 1
and in which ma@s&yqt?msqw“rbmp M 0PSPis nmade of a material selected from
t he group coné’i’)ﬁ"i‘ﬁ V‘ﬂ‘? F’§ %’b’&sgt’aé'é'ﬁ°%ﬁﬁ'ﬂ’a'§’°r('3)é1fEﬂW??EPdFDW|°gq'? eed
steel, at lea ‘f)t M"P 81“15%3?‘8'"%66 9(','6!3?13@(?"'6‘15“{'49 ayay, org) said
coat i ng whi ch ¥ o rfa"ﬂ? c° 6 ngsaig spqopd '"PHF’@F’ i%n 1

or dai'm2 ang ale beé}’im whlch - an 15{)1"2?“59 ﬁf@g’h% sal PQJ

lips are for adg

drill accor d| ,h M& & AP& 5 <S8k
i ntersection qforaar bﬁbe(l-l aaﬁfeea(gﬁa is Lé?ﬂﬂe aﬁrgs ta B (Qf éﬁ "%&%gb'y ‘ﬁﬂ%"d
line tgpgential to said second cutti n 3a the ratio of a 25

di stance Rerx jwisoativBacigidl 1and i which@e é}fmdaéhl deb@ldyus (kY of aMNhteRa sBledi o tﬁ’e to
a di stance [géup]cohsmliNg6iMighabsbdBtdePindBmtordanAetdl Klgh Sheed dickl, étlléasttth&fdhtaidr&d of P
(12) and saisdidpodyeing codtedSuith athardlcadlig@wiie i\BRdbr thatsald soagl 0. 7: 1. 5. A twi st
dxit !l according to claim4, in which said forward end i ncI udes a first

pl anar 2p elBi oA twishdfilasan CBEY) 1 pr Claimdahd Wi Whichasactedfisaill fian@2)and escoid (@da) b@iing|lipd O
[err] and exarefenaddo bd ey as vewbdffiomssaid fuward eng. | i p (12), and a 30 second
.planar relief surface (19) provided with a relief angle [err] greater than
that of séi d? fWist gkill pecording te glpigd;dn Mmlg) when g PointoP lisadrfjeedf byothe jntarsettion of b ding |
and ext endi r%%&'l‘t'éﬁ sajdhfirgt ouitingslip (13wt ling fprjoertial tp 8l secerideutting lipr(tieks the satio of a
said fi#st réanes F'ae'bsz(dl%? (Q & j5aid Body (103 anshigidrrsint Bfo asqistange fe) betyeemadichg
parallel to %‘E?stT ?"lds(?)"(t, ?fﬁgutf"r!?dm(“fii"déﬁ'& pP'H‘tPe'F §@(‘R "r"’?ﬂj bg‘H'P‘H‘ 1%""(0@)1 of

sai d bod 1

axi al raig( (QT dé %c'c?r 'I,g a}‘% "‘f"f 'aanI;Q%tSU 369 61@
bb.ui\ee [er r o :

the ang?e ([ % ro d%L lth a e n le sal I’e|l%5 h%ac tﬁt
grinding an fr@é ﬁdﬁr's'tr s ( 8? ﬁ’rp&lds &%P rparlaipel lrs{
[err] to [erdun ﬂjpo(1§anubin P%c‘ii %i

conprising on 0| passagemay orne I n sald body (10) and extending

spiral lsy 8 o0gristaiithcéorditigho (:I&ﬂn)s mgvhlcﬁ\tﬁe\%«ﬁtrakg lahdid (0}46rCsa @bddBd Luing H.@hﬁa)% sef N
whi ch the i nboépawdehorand-sthe walls of said flute (11) and the

(10a) of said body (10) is honed to provide a honed face (21). 10 A tW| st
drill acc@r dA twisttdoll edcarding 3o cleim G\t @hicts this Ghngjle 104 diefinad ®etivdksh) saidsgraund Bavrabe (1801
face. 11. A forwied by tie glirding embsadiralg strtre ¢16halongb6id secandvuttiod lis@sa)l istesneci16ace

(21) i%2a rounded face. 50 12. Atwist drill according to claiml or 2, in
whi ch a s&cohtyist dilt acagding {9 cfaimB ) further epedriding anedij pessagemin (32) formied dn saitdmbdn10Rn
angl e of [ erang extenging spirally ajgng wai¢ Bt to the line extending fromthe axis
(O~ of sald bod 10 to said outernost end (Q of said first cutting lip
(12) 55 S tw ?E“ﬂ?q PI°'%Ede’F‘H’@‘“Pd’“?f?°&§'%°i‘“° wlsgf jsaie) flute é‘ébﬂﬁdhq:'aﬂl ng
lip (1%) fdt ‘HSW Q1D 5iharRd iy Prrdderafioped fasg @9 an angle (a) of [err] to

(50)" to o3 d BRFEh shdiog nbplp. bbbl ot P FachnPRe ooy’ 20 20 ep
0,320, 851473 s ool 6l 1037 GG Lol holed 62 T A foundl eh apair of

said figst cutting I1ps a palr or sal econ ing lips (1 3a)

are provi 42k AR aCREHdinPREidn 1\Y 2GR whigss 8 48dohd) cifiting lip $13a) 10734 B Wib ltHum%g is
ext endi ng f rigAealat audg of 20946 b NRitrHbspBA® RS lind RkiEnchhg WB RS ) of bid 5099?&); ps
(13a) and atsmrmmgidqayasédngcamdq@qi )g froman inner ridgeline of the
ot her honed second cutting lip (13a), an intervening distance (C) between 5

sai d f iss S13. anwissdril acabrdingag tisiariyinlwhiek a secondQitting Gp (134) GeméEtywasBnhithing i ifclifed3
mm sai d horabeh agledecdf ¢t i8¢ with respect to the line (N) extending from the axis (O) of said body (10)
1o said outermost end (Q) of said first cutting lip (12).
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l.ips defining a chisel edge (20) therebetween. 15. A tw st drill according
to claim13, in which a pair of saigppisbghgcgiting lips (12) and a pair of
said second cutting lips (13a) are provided, and in which, assum ng a first
i magi nary |ine extending froman inner 10 ridgeline of one of said
second cut ttang twist @il {ctBding BreRing 125 dOMILH aipaie.ofi seid filst dutting: lips X 12p ardii a @i of sl sacond

I nner ridgel i autingfipst (13a) ofe IpenvidedandrndnedLidntl iinghidhi gesyndiitpd firstamaginatydina extandigg from
di stance (C) #eihneeddgelinmiofiorfeiaf sdid konel sverdredttinging (1R@rapd & sevorsl imaginmetline extenging e
bet ween 0. 0 t tonpargineerridgslinechf the otherchonesk sefand cittingdip dt3a) an intgrveningleistete (EHvptwep?0)
t her ebet fieen. saidfirst ped segondyiinaginarylings is sgt taymrgerbgtween Q:Q 19i0/ mm. said hereg isepondscutting,
whi ch sai d chlirseplingggehied 6goeHe tharebgtvren (G) of between 0.0 and 0.4 mm 17.
A tw st dr| | I according to claim3, in which that conmer at which said first

cutting Iig54% 'St H'bl ag@éf‘!flﬂfh@ LY'{"E"P il %f?a'(’ 1%?““‘!1%‘{5 (T%F’}ﬁ’sa Rgir @'rsam'/

arcuatel y sha g]gé’ﬂ pding v net
aritl aclordi | "8°§‘ o o RRH'P% <fﬁ ?"a&sa@;smae i 'f 1 e
arcuat el y sh "8 °s°s :; s°?°" °““' ra@"‘gf"ej;l;g? is oar s:\ s%z:d slecon
according to \ east sai forwa c '" 0ot oFe?dfﬁ)
I S coated W|t hard coatlng 20. A tw st dr|II accordlngto claim

2 or cl aﬂ5m1%9A t\bu& oMl debbrdiry 8 dih 4 OP Rfai) 85, 'uﬁwﬁumaﬁsepﬁdg?t(zd)wfa ViR (G) of
mat eri al sel epdnedén Do bAMNMQr oup consisting of TiN, TiC [err]. 30

21. A twist drill according to claim1l, in which said first and second
cutting |i pg. Awast dall acording BRJaint 8 linTiviidh tﬁatsd?watmtgeaid frgt cuting M (82) afly daldl second
accordi ng to altmpmp {134) Mmeettorms aganethilp ardyatefylshipel adgeawhbh Wévind \Wokliskid FoawardendA/ B)
of 0.5t 0.9. 35 23. Atwist drill according to claiml in which said
body (10) H&sAdwistidill accondidg tv alaivd 17 in WHidB)thepiadi@s ¢f curgatile §) of 2d arduaely shbpedredged is
accordi ng to bdhwdem0.05D andkiiSBh t he ratio of arc length (Al) of said flute
(11) to arc length (Bl) of said land (1 Ga) at a cross section taken

per pendi cul@r Atwstslill accarding to algim 3 in yehich) abersty sajdifonvard endyofgpaid pody, (20) isepated with a
Pat ent an¥pr Uc haid qoatingp)j raI bohrer mt einem zylindrischen Kdrper (10) m t

ei ner durch d| esen ver auf enden Rot ati onsachse

Ky-
d Erffe? ggcordiy hard '"ﬂé*r“@'é’?%d R%ﬂd?aéﬁé’@"
\(/'(I)'; g\r/\nezcheneﬁ' eﬁtesfrg'g °§Eﬂ”ﬁ/§?"§'§"“g\%ﬁgﬁﬁgﬁ4‘l{l &fgghmasser des Kdrpers
t Kbr. I
Gie in ofnd] %ﬂ%’“’%ﬂﬁﬁ%ﬂ B 10 W o 8 o RO o3 B e
di ese spiralf g entlang ei nes Abschnitts dessel ben zu dem vorderen Ende

verliuft; ehangiwiilafi Ickér&uhﬁto@:ﬂaﬂﬁ? in whicf? sdRFERY (19FHas §ﬂé’t&ﬂl&h rhiib WA/BAH IS flget

I st wobei di e Spannut el ne erste Wand besitzt, die In
Rot at | ongr lﬁhk%&_dﬁlﬁ&c&dﬁ%@rc&n( LA )Wwhisk baid bod§ P10 ﬁsﬁlflﬁtew%l’nﬁhtfoeA/WdA 6lb& sich
von 50 ei nem i nneren de der ersten Wand zu dem Aul enunfang des
Kbr pers (1(4. anwstidar kdcording foataintlit & vaich e rsArofl ard fongth KA1y 6fselie figte (110 @rci ldhg i (Be
ersten Schnei dicsaid12d (108)ched croshi sectien takengparpandicOlaf 1 said ods (Bat@aid Q)dyq10) i@iostd 1.2das
an dem AuBenunfang des Kdrpers (10) angeordnet ist, wobei die zweite Wand
gesehen ausPatestangprdtheung des vorderen Endes konkav gefornt ist; wobei die
Wand der Spannut (11) einen bogenf6rmg gefornten Abschnitt auf wei st, der
ei nen 55 1. Spiwlphierrraiheimm t?fglﬁchﬁfel‘tm?ft(w) anitreiney duseh s’ Marlewferiden Refationsachse
Bohters ei nscli S'E‘ V°'68(ﬂ%?'&99 @’R'é’nﬂ%eﬁ"tWﬁ@%wc"d’a@";é"ﬂ deg i°\§° f?&éﬁ"?"é (Tgigchen
b

derart a‘%sgebpiz'af,‘?d aufa'a' ﬂ%;i i ﬁwﬂ och er ers te
Uni e (L)*und i
AR a%‘@o?& °fwff%:'9ff %0 oot i 3%%"@"&@@ o

dem radi al au For & Fdngt JVO By afin |\D1 Lr&fet '
s zz;.ngfﬂn,.ﬁi%@ﬂﬁ“ e

(R) zwi schen Qaddbhh 4ot vilderdn EHdb ‘Meén%r ersten Schneide (12) endst, die ein radial duBerstes Ende (Q)
aufwelst das an dem AuBenumfang des K&rpers (10) angeordnet ist, wobei die zweite Wand gesehen
aus der Richtung des vorderen Endes konkav geformt ist;
wobei die Wand der Spannut (11) einen bogenférmig geformten Abschnitt aufweist, der einen

&5 imaginéren Zylinder berlihrt, der einen Kernabschnitt des Bohrers einschlieBt;
dadurch gekennzelchnet, daB:
(a) die zweite Wand derart ausgebildet ist, daB der maximale Abstand (W) zwischen siner ersten
Linie (L) und der zweiten Wand zwischen 0,45D und 0,65D betrégt, wobei die erste Linie (L) von

AR R




5. + (C) der Bohrer eine geschliffene Flache (15) aufweist, die eine
zweite Schneide (13a) erzeugt, dieepsdsdpgadeon der Rotationsachse (0) des
Kdrpers (10) erstreckt, mt einer Spanflache (16) entlang der zweiten
Schneide (1Sa); eine Tallinie (17) zw schen der geschliffenen Fl Rche (15)
und der Spar i fdemchdial (8LBrstenEddan(§) sankrechivel teiner Seiwrclide (N)veajuft, welchevdabeddiabi N
W nkel (#), dduBaitg Bided@anddie Atlise () dehiizpefO(i0)drerbingé®r pers (10) und die
Tallinie (17) (peder gekripmt qusqebildetg; Ahsthaitt @®n Kifiremupgsragdliusi (Byewischéh 0,15D und Q20
daB (d) der a@®™pigh Abstand (1) zwi schen demradial RuBersten Ende (Q der
ersten Schnei d@ 'fLE?h"iJr?ﬂ'e’é’P??E %F'@F@Pé‘rﬁ) BYyftRist, qip eipg pwaile Sehnpide (RaArzeHgtClik ens
(11 b) zwi sch(%slg g %g}: g8q Retatipp t9° 5 ar)cd‘*si“” it Pmk%m'tﬁaerrﬁmwlﬁﬁm&% entlang 5
d

wobei der zyli 51 FZ) %?( {@‘;}El o %?Fchﬂ@f‘ E'F@]e (ES)dLﬂé%%e?us
d G. © er aur i
gesint gt ima“%@ el %‘*é%mﬁﬁ gff%@%?% “%vs % mun%%t"eatas

vor der °Ende Q{a‘i’eeM FABRGRAUAS 5P 56 Vi dh
harter al S der m%‘gv%éreﬂ 5( me %&%ﬁe& %@Egﬁ% (1%
1 e zwe nel e g

wobei sowohl die erste We auc adI inig
ausgebi | de! siirgohred 5B MREHrIRR, dem vor der en Ende aus. 4. Spiral bohrer nach

Anspruck 3, wdbbicder EVthdriec %rp&@ﬁ@ﬂ?em&ﬁﬁa@ﬁaﬂhﬁﬁ%ﬁt d3s A deh GABPo sr2gewshit ist,
Schni t t punkt die aiCHochgesgMntRkeRsttall hdegesihterient MBEAN d&hﬁe%aamnmgke.t@tdnesesgl;ﬁtn G608 ©
an di e zwei t ambabuaasterderbEndle 63 Koot direk HartbasthiMauing bbdchickot @t RShaAGrHsaREeS
(Li) zw schebrgbeist. Rot at i onsachse (0) des Ké6rpers (10) und dem Punkt P zu
einem Abst and (12) zw schen dem duBersten Ende (Q der ersten Schneide (12)
und derer PdnkSpirgibohwar sachéwnsptuc 1 odawi@d 0, 7: 1 gewghft ist. 30 5. Spiral bohrer
nach Anspr uc¥rbsgi sowefthdie egites(19)oviel aych dEraveitec(1R) Scneide geradiinioy @esgphildat fsing,dessherl 8)
auf wei st, di \on AP VRIFGRIENED aswi nkel (A 8) ZWI schen 7. und 15- versehen ist
und die sich_entlang der ersten Schnel de erstreckt sowi e eine zweite
pl anare_ Fhei “'F'E‘H‘éer sH’f‘I"Psé’l"ﬁ"? P up PsrrBen st | der
gr 6oBer®| st ueg : f’r’g ) %ﬁf‘ﬂ%d aefdévgemag&?eweis&*mee 25
liegt und di g 9\%}6
Schnittlinie \ﬁ" g E ’zﬁ’% ﬁ"bﬁ" e’f%’éog‘%ts%) %P’s'? e

) lfn zwu 71§

Freiflache ((1 par a er ers ne e (12) verli uft und die

RSLAL | sac s&)erqé%ﬁm Q&f&;s &a qgui BatePr nach
Anspr uc YRR, deChi @ména FP'el §§> $is M;Esemﬁs ﬂar{glﬁ
zw schen 0 - orMéHiserAeidd {19PErstrelil s6 wue blirfafe E §)0Htl i e Frm kel (
Wnkel (k). vfshehWtSdengrosddRX ald 8l éréts.renamcﬁé 6/ \Ad GdrDvisciith 85 O L2 - % uﬁ‘df
ausgebi | det %@ R Rntlafid deisrstersl Broifithe (i 8) adk8cier, OdobBindié JBItHRE 2widEbA @Qr ersten
Schnei de ( 13@yifisehé a8 eHa b awditasl Frbiliiche R) barallel 2 der SrstefPBchndldd @12 GSnaEGHY die
Anspruch 7, HRoatiesachss{O)aascttbefsi (M3 8chadidednal (22), der in dem Koérper (10)
ausgebil det ist und sich spiralférm g entlang der Spannut (11) erstreckt.
50 9. Spiér a$diralbohear navhdhspAigB pr uch 8, wobel die Schnittlinie der Wnde der
Spannut (11)qunld!ed@taleFSpeMﬂkddﬁéir@@anltecssmeldﬁl(ﬁsarzwlsefmp gehdntiegtst, um ei ne
gehont & Fl i che zu schaffen. 10. Spiral bohrer nach Anspruch 9, wobei

di e gehont’e %"P'EW@ ek ﬂ“ﬁ’éeab eschrl gte Flache ist. 55 11. Spiral bohrer
nab Ans pr uc‘?‘f’bi'o"e’Ir Bl Oy roeschiflenqnofdche (19h disydraeh, Blofien Jusgebjidet

i st 1 ;f 1?15‘_’?1‘19_[ fp?ﬂf f (16) eeitan@ dgrzaﬂeg S@Telde (13a) zwischen 95° und 115°

45
8. Spiralbohrer nach Anspruc_:_h 7,
ferner umfassend einen Olkanal (22), der in dem K&rper (10) ausgebildet ist und sich spiralférmig
entlang der Spannut (11) erstreckt.

s0 9. Spiralbohrer nach Anspruch 8, wobei die Schnittlinie der Winde der Spannut (11) und der
Freifliche (10a) des K&rpers (10) gehont ist, um eine gehonte Fléiche (21) zu schaffen.

10. Spiralbohrer nach Anspruch 9, wobei die gehonte Fliiche (21) eine abgeschrégte Flliche
ist.
55
11. Spiralbohrer nach Anspruch 10, .
wobei die gehonte Fléche (21) eine abgerundete Fléche ist.
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12. Spiral bohrer nach Anspruch 1 oder 2, wobei eine zweite Schneide (13a),
di e durch ei ne KernverdUnnung ausgeﬂ,b@g&shsh unter ei nem W nkel 20* und
40 , bezogen auf die Unie geneigt ist e sich von der Achse (0) des
Korpers (10) zu dem auBersten Ends (Q der ersten Schneide (12) erstreckt.
S 13. Spi r aj2bepiradbhréraadh Asgrighucdder2, wobei eine zweite Schneide (13a), die
durch ei ne Kewbbéksinb-zwalie) §chaelGe)@8x),| dibedurdhSine Keintezdinming @nsgdbiiadt dst, upta) eimbom Winked n
15* und 35. betogemoailiezaher alfidivi ldniq ddneigiastedig sicH win dedhobses(Or Hes\Kdrpeas(il 0) Ag dere
(0) des Kdr pe#pessted Endey(QpaenerateB8chatida(1Bmegledk) der ersten Schneide (12)
erstrecks. 10 14. Spiral bohrer nach Anspruch 12, wobei zwei erste Schnei den
(12) und zvi8i Spigibphrer naghineprurbyd, %3a) vor gesehen si nd und gehont sind, und
wobei unter d¥pbehpipeaFvpite s'él‘&B"%ﬁ‘ disy dyych eingdigmypsgtianung Apsgehiidet ist.\wtar eingqiyvinkel
i nneren G at | [#hiziseends® yeg 3 ?}ﬁﬂeér\a"&ﬂ!éllf"@n(%@m?ﬂtférﬁ"e‘gﬂ%ha‘)mé’te"sf‘?r@%m) fid
eine zweite | ?’ﬁQsz“lﬂeﬁléé!B ﬁ%@’ﬂ?’ﬁﬁ""lsﬁmﬂ"%ﬁzﬁrﬁ #ni e der anderen

gehont en™z Sﬁ:hne i d ers rec 15 n,Ab at g@;‘:?'h ZW schen
p|r ob ol er eSc nelden )un wel zwel ]
der ersten h 3 %ﬁrg ?nﬁ & gﬁ magihdre Linie
’ bet ragt, V\Dbe Eeqez@eléWSé Qteun eme zwaeitp
Mei fel'kante (3 % ﬁ@on rin g@:z el rsﬂé@&
‘erste Schnei de.n il o sts@u kb en\iﬂfegﬁlﬁ& ek
wobei unter 2(guyg, w rd. BohHoldbn Aisthén sicH8id MBiBéikakis Hoffestle von

einer inneren Gratlinie einer der zwei ten Schnei den (13a) erstreckt, und:

ei ne zweit e1sl SEEIVBREhath Alisgrudhi 18N von einer inneren Gatlinie der ander en
zZei t en Schneiwsiwi kvieB arstoeScholden Ki2) urdi wei ive@iteaSitindidsh (734) Wejosshert fifid, @hids wethdi untl
der zwei soen i g@gAnmalings) dad Rine eafsté dwagintre (Lib sickd véh Sineminraesh r Gregtinie windyeder chveaiten
zwei t en SchneiSchesideni 3a) bretreckti Wl eibe resith/imdginkine dinteasich 260 eifee Bibdrerg@ratiinider agleren
Spi r al bohr er mresiton Scimpide) (113a) letstrecic reinl Shstapt Q)i zwischen idei Beteik and der (zWilen dinaginéren
Breite (G zwlivielrwischen 0.0undi 09 mm hetiah vohs| die zwelten Schneiden| zyiseher siclh sint Maifelkentac h

3, 30 wob&20) fastiegaicke, an der sich die erste Schneide (12) und die
zweite S®hneide (13a) treffen, eine imwesentli chen gekrUnm ausgebi | dete
Kante bi | deté: Spisibeberaghinsprush WopRldPen Ende aus. Spi r al bohrer nach

Anspruch 17, Wepsbfie Pe'ﬁnﬁemﬂ'@%?@'ﬁﬁ(ﬁéz"('ﬁ‘;?e"c?&""ﬂgﬁ dftsgebi | det en Kant e
ZWI schen 0, Q5 d 0 1 bstr|3gt 35 19. Spiral bohrer nach Anspruch 1,

IF
Har t Ibeégir"? gh i gi Eg,%éégj ﬁaﬁn ngrtaug Ege e §< epdg (Jéﬁg) zlle zwélteeéc r%de (13alhtre£fe C?ine im
Anspruch 19 X’B 9 ng aus zum ndest el nem Mat eri al
best eht, % i ,gg,p ua,u,;gewghlt |st die aus TiN, TiC, TICN und
A1203 beSt e wgl?eldeﬁ%m i fu@%) ﬁbﬁﬁ&ruﬁﬂﬁtﬂﬁééﬁﬁld&en KRB S lvisChof? 0,855 0480 béﬂé@t
zweite S§‘5hn6I de sich an e| ner Ecke treffen, die eine scharfe Kante bildet.
45 22. Spi r ), lbgiiiRhrenAEARPESN ICh 1, wobei der Korper (10) ein
Spannut en- Br eiwolsun nupfintiedt|dbsWordete EnBe des\WMEFSI3]TD) Mhit BinbH Hartbbséhichtinhy\BdsStichtePist.
Spi ral bohrer nach Anspruch 1, 50 wobei der Korper (10) ein
Spannut en- Beoeispieaibobsivabh Aispru¢h’e ddpr msprsdion 0, 4 und 0, 9 aufwei st. 24.
Spi r al bolar er malbsh didihisireschichtiing awe ainddstsined Miatdrial ipestehti ales s glemBriprgaugasivanit idr
Spannut (11) 2zig adeTFiINBEGIN ungh0Bbestelier Frei fl che (10a) an ei nem

Querschnitt senkrecht zu der Achse (0) des Korpers (10) zw schen 0,9 und
1, et r agt 21. Sgiralbohremagh Asprueigh B

wobei die erste und die zweite Schneide sich an einer Ecke treffen, die eine scharfe Kante bildet.
45 .
22. Spiralbohrer nach Anspruch 1,
wobei der K&rper (10) ein Spannuten-Breitenverhltnis (A/B) zwischen 0,5 und 0,9 aufweist.

23. Spiralbohrer nach Anspruch 1,
50 wobei der KSrper (10) ein Spannuten-Breitenverhiltnis (A/B) zwischen 0,4 und 0,9 aufwelst

24. Spiralbohrer nach Anspruch 1,
wobei das Verhilinis der Bogenldnge (A1) der Spannut (11) zu der Bogenlénge (B1) der Freifliche
(10a) an einem Querschnitt senkrecht zu der Achse (O) des K8rpers (10) zwischen 0,9 und 1,2 betrégt.
55
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Revend| catl ons 1. Foret h6licoTdal conprenant un corps cylindrique (10)
ayant un axe de rotation (0) |e trg@gvgsspgdt BPr esentant une extrdm t4
anterieure qui est en contact avec une pikce et ayant une epaisseur (T) de
5 |"ame de 0,2D a 0,35D, oO D est |le dianbtre dudit corps (10); -

| edi t cor Revend@ptiongant une cannel ure on spirals (11) fornbe dans sa surface
peri pherique exterieure de manibre a s'dtendre on spirale suivant sa

| ongueur jlusipet hélicgidplt eomprenant i tcorpsysvlindifoue (19) ayantun quep Hex rotgtionD4)) ldlitepansaet, on
etant adj acep{fsomiant age pErdmithenkrayre ayi pshen qoptact Eeecn NP Pty we Eppisseur (Thde 10
premi bre parGmede 0203058 D st le giamdtrpdudibeates @ dudit corps (10) et une
seconde par oi '38 & B%lrﬂo) MRt ding canppluren ép"P'ﬁt‘éT)l famée daes 2 gyriaee peripherigre
paroi et la per P'F’e oe R & PR op | ?)§”'Yaﬂbfa Iqnglgt é’s?i‘réer'ﬁ"l‘ﬂ @"“ﬁ&'ft‘%l

so ternminant au® H)eéadlto trem L pure n une re bre | vre
un plat a) i ure ( ite © ] 1

coupantg (10) a}ggﬁ:é,e ar ﬁ nré{%?eé. dltpg Q g{? W?grparogl}‘]sé gnt

di sposee sur la hire! ekt ?aule pr )p e du | EE?

par oi etant de aglfenﬁerﬁ@r@(b@?é?s t Maﬁ’a |t rioure pa ne rgr%rée

ladito extrdm t@ou@ (10)CNER son extrémild 3 é ?e@ﬁ&?@g)l&s o

partie en forneegsirs dgancoﬁ)%t(wynad&a@soaﬁde ;ﬁi'b?@tadi'&e%%é@ &elu&&ﬂ*on@a .%sardea

I nNscri wgnt une p@ﬁrtdeqadd@e,&fé,a.mnﬁkbuf@ret caracterise en ce quo: (a) ' on

Suppose qu' une R si @b Gaditd GamAeldrb X115 ayaROGd Ritfelen tbrvdi d'dec G lokiCsH édRtact avec un
radi al ement | a pylitdre &nagidaire inscrivarit ufspafticide Uiimd dY foer) et ant perpendiculaire &
une seconde daragiddsé(ehlcequai: relie ladite extremte radialenent la plus h

I \exterieur (@) stton sapdse auens( @ymithadigne LDs'@iend(<hby Jaditenektrérmitésadiglordant froplesi & est
f or mes ade f agdeéfiew (Rpenditant panreadieniaire Anune $e¢ynde higne ¢N)l quidbltedadite exrisitéradialgmant (L)
et |adite secdndles plexidrious dQX ot Jadih ok ©) dudifrrorpg £1I0k inditeceongndp paroicast founée de Hoom t
0, 65D; (b) | ade & qiiance Badpum GV)eotre ladite-pramigig lignsyGhetdaite sreensiarnero( wjt é@bmﬁu S
entre 0, 15D et““?)"%‘ comprise entre 0.43D\et 085 or et a une surface rreul de (15) cr dant

une seconde | dR)fadite partsARim S'ﬁ'%;‘ﬂlﬂy%d%‘i%’ﬁﬂ'eéﬁ"?cgm isGn axe de
rotati @ (0) dfi? fored *(” 'éé'EIr‘i“ Secopee \‘if 13 )1 SP’S &hnt

| adite second d 'h?PépsI ﬁ\?cd'" ° a&&ll te
surface msul 6 adﬁgg’ﬁ ?O[l;%a::n on e ladi fg r ?.f (153
seconde | evre

et e A wax%z} go?ﬁ%@ce Lgz et b

et abl (@) la Qiskdite é{d% ntr® PEErbrAiRs falibibrfon A pifs! F&té Fio(@ JQ é"‘”ce
i ale (1 eNtivi bougahd 012 temeasla@w%nefra e e e e '54 g Rleur

| adi te prem bregmprhay emreEdRANDS (12) et une extremtd anterl eure

talon (11b) est dtablie a une val eur conprise entre 0,3D et 1, OD 35 2

For et hal i2c ofctka | hématdaInselon 14 @aventtatdat 1, @ansliequdR RScorsOdyldrique @) 636 cengltigndin que
(10) est conmétériauehalsi Wansnia tgedupen tontnemiantt i I'ack Tapidecet Qe PapideOSHDM &R diitts, bu MEiInETr
rapi de et | ' lastrémité natriedre dadit cowps édantirecoiver d'ua tevdt@nentdur qihestiplisidirayua letiiticarmsur e
dudit corps etant recouvert d'un revetenent dur qui est plus dur quo ledit
corps. 3. 3Fofasat Hélidojdeloseibal la gevendication t e dadévendidation 2 eb darisalequels ehackine adesdites 2
et dans®[ equesPmidieAi2)raé saeonds (182 liaes coupaples igkthiprndp 1R) masitres & Gt diesaife Bespu'on
Ibvres coupa’ﬁﬁ%@ée%aﬂ"f’%laﬁ'ﬁéx@‘“ﬁﬂﬁ?'ﬁﬁ@ & CIre I | neal re | orsqu' on regarde A
partir dmt6 ntar ret hdlicordal solon |a

P evehdi cath o'??’%ﬁ i a'{ % reve ﬁdﬂnﬁ ?':tqs."@ Ej%t}geﬁ f"" af"mtefsectégjgi{%;
| "inter sect i 19 )
cg re it oor%sd
r % 3 i’fxa}é xtkneufgu Iaaltet pr%m (?28

et d' urf@ Ilg(%ag bn
rf )e tr'eladlte extremtela plusa

rapport de | o
point P et dle

1" extdriegr kdhk Héﬁco{dﬂldéetl&n B 8¥Bn&ildiod 4! Barfs Qb fafite( dtbm®d aht&idlrb FOMbr3hd TnéSt
etabl i BNt eprbiniére Sufice Ho déghgermont fib ¢ig) Pabdnfalt Wdhgls 86 udademenqU GBI Al150RL 4,
dans | oquel éadiam 1 ¥6hg AFiIddRe PRl BUE Roupaii® (12)) Gt UREseashde surfalé Géndbd:?emem
surface de dglgheqeyprssentinfiearglkSde dBgafMBRtARY) siidrian gl Riuld HaeFeenas surfabthde de
7 A 15- et &gajembrtare) db @ach® B @trél Corhpiitliehtd 13" IR 6t J'dlnbight RO adite brbnidret
une seconde sididealeaiéghgerdent AR Nrtisedtibradeciadith Ponitirdl uefadocdat dégagemerd (18) élale ladite
degagerent (d829nde sptace daidégageoehty(i9) dant packidled aditapramidre Jawd @opanthd(12) @yeoypant Nt
(18) de fagoeditex8{Q)duditmows(i9).entre 15 et 25 * et s'etendant le |long de

| adite prem bre surface de degagenent (18), |'intersection de ladite _
prem bre surface de dégagenent (18) ot de ladite 55 seconde surface de
degagenent (19) etant parallble a ladite prem bre |vre coupante (12) et

coupant ledit axe (0) dudit corps (10) 2424 |||||||J|||||L“"l”|||s||”|||




*C L M S* EP0320 881 Bi 6. Foret h4licoTdal solon |a

revendi cation 5, dans |oquol I'anglgp gax¢lggpgpnent axial (6) pour ladite
secondo | evre coupante (1 3a) est conpris entre 0 * ot -5 . 7. Forot

hdl i coTdal solon | a revendication 6, dans |loquel i'angle (X) defini entre
| adi t e sur féacEcretenélicoial( $efop 18 revendicaficnr Sresans kruel déang’eLdeamagatnehtaa*Iat @) pourfliadte
de degagement secdr@p lélveCbmgedéa)leawbmgissemu-?rbvre coupante (13a) est
conpris entre 95 o et 115 0. 8 Forot hdlicoTdal solon |a revendication 7,
conpor t ant TenFeiRlthelcolds selamla|revandiagligneB, dgns Jeapel 'anglodlrighini entietladite) pysigce meyjée dt5)
s' dt endaht enfogiﬁerpa'l ' meglage;9fdadiie syrface; decstogagpment &1rs)a'° (opg yie lagip spconele fe¥e coupante
hel i coTdal sefl8M eftgoPRisonta Laet LT 8 dans | oquel i ntersection des par0| s

ggulr a](CjIO: ﬁegbanﬁel lcg]%]]ls) ﬂ%e ge tlon deli’llE'(lél%r? Cgr ééﬂ% g%) }ogn% g ans edlt

revendi cat i on°&Ps ¢ ﬁts °é°"P§8éa“'°°§m° B81121) est une face

hanf

chanf r of Nog, aﬂéﬁﬂ‘é oﬁ@ gﬁ"ﬁ’ Ié%:):ﬁé% g, asus%auﬂgré?% i@mh%%?sng?%gm dansub e
| a revendi catlon 1 ou 2, éians #@ ue une sec bvre coupante (13a)

formeo par 1p, ﬁdntrn@ucsﬁaeamua f&eeda.caﬁﬁs%ﬁs Ibdiiel umeﬁc@a.wsé@mi&t%fa%g cnaafréiﬁée
par rappgrt & la ligne s'etendant 20 entre axe (0) dudit corps (10)

et ladite enlFaaihEIRobA s@ns referidicgich N6, u&uneqﬁa)adwkafaéeeufbuts& (@1)RBK UAs Ricd &ohdie.
coupante (12). 13. Forot helicoTdal solon |a revendication 1, dans | oquel
une secondd2! Borstehélivodaiaaibe la( rddadicdtiar mew 2pdans lequbhueClecanadTRine cokpaite QITE) farmide
i\acl i nee & unpaniitghiacisserhentide [%me &t BBlinég A un AagisNder 20°& 40 par capport( 3N ligneGd'dtemdanh t
25 edat r e britraxt'exe( (O) dukitdiotpsdin) ot lafiteOdirérité] laglus @ lexténeeniQ) ale |laite premitee Bvre
| " exterieur (@upatte(1Adite premiere |bvre coupante (12). 14. Forot

h~li coTdal selon | a revendication 12, dans | equel une pairo desdites

prem eres |'BvFee hélinaalfeles I rpyspdigation, hedans jopes! (el@?sﬁc?'lﬁ'g layeecesmppete (13a) fawace par
coupant es (13 incissament flg'Ame gst dnclinge @ yp S'%‘ ) de154338° pascapaert 2 lgdigne (N) sigtendant
supposar®® une Péﬁ’f"g)ﬁ% dpqitomsi A GF fediter @t i¥: g r?&'éﬁt'eé‘é’t?él‘r (Q) 1de dedie, aremidra, Bye

interieure de®UP3T e(?aesdl tes secondes | bvres coupantes ai gui sees (13a) et

d t d {
de-1 autr o et 9n‘l° kil gzi%’z"ﬁaf':gg&&gfig@éig Al gy

l:%; e ?n:f\ o faSs0s B3 x&eq@d"ggﬁgﬁj'iqg@%ﬁa §§st
t

ddf i ni ssant e@aﬁe% ﬂﬁ%ﬁwm rnqu %e%nﬁgﬁwe%g\g%rﬁegi LiSe3 (1920 1 Bﬁch k&

sel on I a revepyliofirt IbsRespromisid 36 schiidl Giney gmarem ﬁga.staeeatrm 631 &8 &, hB¥ife8S

coupantes (12 eca{deymemuﬁaate@lagtﬁaésmﬁﬁ&am IbVAHRR doiBaNtgS (13a) sont
fourni esgs et dans | oquel, en supposant une premere |ligne imginaire

s' 6t ondant 1& mttriéicoﬁéusalen Rasehdication130 dane lsgeel dfe pairt desdikaIthni®ass IBe@eOdlERtes

| bvres coupan{iesst (ided@jre adsditts @ecdndas itshes tougantssi(TBRsoNitbudess statas lekmnll erasupasént

d' une ner vur eunendremid¢re ligre itiaginkle s'étendantziupeartie duee tandie ihnisue dedupadesdite$ $€andes

une di stance Erreseoupationi(t3e) ¢t @pe sasende lignedwidginaite piétendiant Apartit d'unegervure intdrigure do
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| oquel | edifo. Festakzo®sltseldiila re®hdication 1, dans lequel au moins ladite extrémité antérieure dudit corps
55 (10) est recouverte d'un revétement dur.

20. Foret hélicoidal selon la revendication 2 ou la revendication 19, dans lequel ledit revétement dur est
constitué d'au moins un matériau choisi dans le groupe comprenant TiN, TiC, TiCN et Al203.
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constitue d au nmoins un mat6riau choisi dans |e groupo conprenant TiN, TiC,
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S EP 0 320 881 Bl 21. Foret h~lico~dal selon |a revendication 1, dans

| equel | esdites prem bre et seconde | bvres coupantes se rencontrent a un
angl e f or @tniforel héligoidal selénja revendic@Rn 1 Fdanelbquebibsdieftamitrs el seeonb@Rvres@nptinkake on
1, dans | equiehconteeni ¥ urcanglp forian®yn bordmiguisdpport | ar geur - cannel ure 5 (A B)
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per pendi cul ai'r dit axe (0) dudit corps:(10) est de 0,9 a 1,2. 20 25

30 35 419 4@ lg:Qet ﬁé.o&‘&"al selon la revendication 1, dans lequel le rapport entre la longueur de I'arc (A1) de ladite
cannelure (11) et la longueur de I'arc (B1) dudit méplat (10a) au droit d'une section transversale prise
perpendiculairement audit axe (O) dudit corps (10) est de 0,9 & 1,2.
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