WD 2012/ 047456PCT/ US2011/ 051288 TI TLE CUTTI NG TOOL W TH A COOLANT SYSTEM
AND FASTENER THEREFOR 5 10 CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ 0001] Thwe 2appil4r4sat i on clains priority under 35 U. S. C pCITAB2@13/081288
continuationin-part of co-pending U S. Patent Application Serial No.

12/ 900, 544, filed Cctober 8, 2010, entitled "Cutting Tools and Cutting
Inserts including Internal Cooling”, the entire 15contents of which are
incorporated herein inits entirety. BACKGROUND OF THE
TECHNOLOGY FI ELD OF THE TECHNOLOGY  TITLE [0002] The present

di sclosure relates to cutting tools and fasteners for cutting 20inserts for
machi ni ng net aFPTIENAEROL BIEL A DESCRIPFIYSREXORNT HEA S BRCRCGROMNDOOF THE
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[0001] This application claims priority under 35 U.S.C. § 120 as a continuation-
in-part of co-pending U.S. Patent Application Serial No. 12/900,544, filed October 8,
2010, entitled "Cutting Tools and Cutting Inserts including Internal Cooling", the entire
15 contents of which are incorporated herein in its entirety.

BACKGROUND OF THE TECHNOLOGY
FIELD OF THE TECHNOLOGY

[0002] The present disclosure relates to cutting tools and fasteners for cutting
20  inserts for machining metallic materials.

DESCRIPTION OF THE BACKGROUND OF THE TECHNOLOGY

[0003] As used herein, the term "metal cutting" broadly refers to machining,
turning, milling, drilling, boring, planing, shaping, reaming, and like material removal
operations performed on metallic (i.e., metal and metal alloy) materials. Cutting tools

25  used in metal cutting typically are subjected to high loads and high temperatures.
During metal cutting, the cutting tool applies a high load to the metallic workpiece to
deform the workpiece. Because of the relative motion of the workpiece and the cutting

edge of the cutting tool, shear deformation is produced in the metallic workpiece,



are in close contact for a tinme with the cutting tip or cutting insert.

[ 0004] Because cutting inserts experience high | oads and frictional contact
wi th t he wiorzkpieesesand t he machi ned chi ps, the cutting iPOTAS211A0288
particularly the insert's cutting edge, is heated to very high
tenperatures. For exanple, cenented carbide 10cutting inserts may be heated
to tenperatures greater than 1,800F (982C) during cutting of hard steels.
High cutting insert tenperatures increase wear during nmetal cutting and,
thus, reduce cutting insert service |ife. Machine tool operators can reduce
t ool speBaratipgdnetabahipspeam the wprkiecr eAautting toiol tipmpeutitngrisséen ddked

cuttingat ; i - M, dversely, affect the
Fini snoanar ity 2 sAREsa A Syl 28R o8 Y50 Rl BatReRRutiel: abd
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speeds, cool ants predom nantly act to cool the workpiece and the cutting
i nser t arefipaneseasentaet fon aftinne mithghetiutingatimpr tutdimgtingercut ti ng i nsert. The
use of coolants in netal cutting significantly increases cutting insert
servi ce |ifE©004¢dBesuse autimglededefexprraenomhigh bhds wndkpitege) conRIcOWER

f finij sh lity, and enhar hi p. | and handling. [0006
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wor kpi ece. For exanple, a flow of cool ant nmay ooded onto ththe
woiOk pi @dEng nsesistan §eihesded ta teropeyaturabigneater trarah 86tk (982°C) colriagt

source d of L Vi lant_.to the cuttin dge/ wor kpi ece
"t er 1Pl RaRERR, (a3 RpRIp Rt biRs HEHRe i TR o
Still antdendmeiuBprbdiiceaning ingeraRInddE lifd)VRIa¥EReNbst dpttafor§ @ahaBLu¥e th an
air jet 30and, directing the mst at the cutting edge/ workpi ece interface

r egi orfo0! sSSP AtdR st M st arast hispetemperatyregudycedoniing insed weat hods
; . ; . . o on are

Cnef § 1 araminG BRI8Pea, oo ) bl RAEDRITEE) FESIA FLARE AP a1y

i 5appiurkededprodgcateomi metalingotpidvet tlasteans ur@oldmts §pMaaptusetltb coent act

the interface regi on and renove heat fromthe cutting insert's cuttin
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[0005] Metal cutting coolants, which are also referred to as cutting fluids, serve
to lubricate the workpiece and reduce frictional forces at low cutting speeds. At higher
cutting speeds, coolants predominantly act to cool the workpiece and the cutting insert,

20  and assist in flushing chips away from the cutting insert. The use of coolants in metal
cutting significantly increases cutting insert service life, reduces unintended deformation
of the workpiece, improves surface finish quality, and enhances chip removal and
handling.

[0006] Traditionally, coolants are fed from an external source to the region of
25  theinterface between the cutting edge of a cutting insert and the workpiece. For
example, a flow of coolant may be flooded onto both the workpiece and cutting insert
through tubing from an external coolant source. Another method of applying coolant to
the cutting edge/workpiece interface region is to direct a jet of coolant at the interface
region. Still another method of applying coolant involves misting a coolant with an air jet

30  and directing the mist at the cutting edge/workpiece interface region.

2.



5al t hough excess cool ant is applied, because of the tight tolerances at the
interface region and the continuous generation of chips at the interface,

| ess t harwarropi4ir4sal anount of coolant is delivered to Phe/tsati@nsese regi on
to efficiently and effectively reduce the tenperature of the cutting
insert's cutting edge. As such, the operating tenperature of the cutting
insert's cutting edge may remain very high, reducing cutting insert service
10life. [ 0008] Accordingly, a need exists for an inproved arrangenent
for reducing the tenperature of the cutting edge of a netal cutting insert
during cutt (MRPAperanverional masheds eliapplying avethte o stwittiray edge/ivopkmses

syste I L t tli edge/ wor kpi ece. i nterface during
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[ 0010] add) tignal. aspect accprding to the present disclosure is directed
to a ol Ao BreRURaRREr g 6 BaiPHacT Fesior 10 BTEGBIUVIBICBICtiRly rEouce

f ast engle. tefiperatiird oRthd OREAY IKRELIBIIRE TARE. | RSt MSe 6P5Falti'r¢§ BHR Ak at

| east one fastener bore adapted to accept "a fastener for rendvabl'y securing
the culhtheguttinginsetts quidng 6doe mAMaimvenabidhe seducimg ctittisy émsart benvice

ety Udlﬁé' at | east one coolant flow recess adapted to direct a cool ant

t hrough the cool ant flow recess and toward a head portion of the fastener

when the cuti i rt. | ecured.to.the tool hqglder by t fastenper. The
t ool hol der[tdglgﬁgr i‘g@@{‘gﬁ/ %f%)ﬁ%%%%wmﬁﬁgﬁrw ”qﬁ%%rsetduﬁlﬁ@ i nsert
pocketthadapipedatiee atn@mutﬁrg%reagébif Bgn&1a$ 8Ufting MeseH HaMh Bﬁtgﬁgte&rdéfwné ert to

be secured to the tool hol )y the fastener. The too urther
conpr i BdRartisulpe asheashexisisdonan imerevasksyster to sletiversenolanidbahe cutting t he t ool

hol der C f ess of the fastener bore. The
head p%(irqél/%ﬁﬁ(ﬁé%i@%asc%gﬁ%r tgn@%%gbg}é&g‘gﬁght fl ow recess of the fastener

bqee define a gap that directs coolant toward the

SUMMARY

[0009] An aspect according to the present disclosure is directed to a cutting
insert comprising at least one cutting edge and at least one fastener bore adapted to
accept a fastener for removably securing the cutting insert to a tool holder. The

20  fastener bore includes at least one coolant flow recess adapted to direct a coolant
through the coolant flow recess and toward the at least one cutting edge when the

cutting insert is secured to the tool holder by a fastener.

[0010] An additional aspect according to the present disclosure is directed to a
cutting tool comprising a cutting insert, a tool holder, and a fastener. The cutting insert
25  comprises at least one cutting edge and at least one fastener bore adapted to accept a
fastener for removably securing the cutting insert to the tool holder. The at least one
fastener bore includes at least one coolant flow recess adapted to direct a coolant
through the coolant flow recess and toward a head portion of the fastener when the

cutting insert is secured to the tool holder by the fastener. The tool holder comprises at

-3-



cutting edge of the cutting insert. [0011] An additional aspect
according to the present disclosure is directed to a cutting insert

i ncl udi ngverroizmuessaal cool ant system wherein the cutti RgTIUSS@LOSLEHPri Ses
at | east one cutting edge, at |east one fastener bore adapted to accept a
fastener for 10renovably fastening the cutting insert to a tool holder, and
at | east one through cavity positioned adjacent to the fastener bore. The
at | east one through cavity extends froma top face of the cutting insert
to a bottomface of the cutting insert and is adapted to direct a cool ant
fluid {eashagn insrst paekdt mglaptackior acoept thewautting ieseat ahe aowdhe cottirlg ingeredge

when t i i Lt .S ened to a taqol holder b f ast ener.
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cavity adapted Irect a coolan roug Bward a
head 20pidngiesigectt théeuttingtieset. when the cutting insert is fastened to the
tool hol der by the fastener. The tool hol der conprises at |east one cool ant

bor e adapt e[@1d]di Aratiddionalhspct bb@@ﬂdﬁﬂtﬁtdtﬁ@&)@@éﬂ&iisél@s&r@% AirebRRPo HPne
t hr ough tﬁaVi't of the cutting insert. The head portion of the fastener and
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25[0013] sStill another “aspect accor to the presen scl osur
ditlect @Nevnbdy fastening thexdaltingdnsest ke to® holdar and@t iezse dhe ttioroaighaglvitpol der .

The f . R ead portion.including at | east one feature
adapt ?d‘s ﬁgﬁaelofg%cé'%@%éﬁ%%&ﬂ‘%i %OrFO\?\H}edata'e@ﬁtt‘?'?%&reﬁ . CBY'%eétﬁf"Ej? WM Aser t
secur edptface of 0@ cdithgafsebtot Boft@HLIARE bf tHé‘cmﬁtiHQﬁHéér{T&M Roagipegigrent, the
at | east one feature of the head portion includes at | east one recess

30adapi ERft Erniarddiuiitivargatiie euiting insanband tovearnd thagt del ok cutting edgey
| nser twﬁ@ﬁ’Ti’feeguﬁiﬂﬂ?nse\pgs?f?%l%/ngé161%Q§§%#§§%%/a?ﬁ%t288 tool holder by the

fastener. I'n another non- rrng em egf"_r'l east one feature of
{0815 POBBARD 3B B RS B b SR g
fast ertera cutting tool comprising a cutting insert, a tool holder, and a fastener. The cutting
insert comprises at least one cutting edge, at least one fastener bore adapted to accept
a fastener for removably fastening the cutting insert to the tool holder, and at least one
through cavity adapted to direct a coolant through the cutting insert and toward a head
20  portion of the fastener when the cutting insert is fastened to the tool holder by the
fastener. The tool holder comprises at least one coolant bore adapted to direct a
coolant from the tool holder to the at least one through cavity of the cutting insert. The
head portion of the fastener and the at least one through cavity of the cutting insert

define a gap that directs coolant to the at least one cutting edge of the cutting insert.

25 [0013] Still another aspect according to the present disclosure is directed to a
fastener adapted to secure a cutting insert to a tool holder. The fastener comprises a
head portion including at least one feature adapted to direct a coolant fluid toward a
cutting edge of a cutting insert secured to a tool holder by the fastener. In a non-limiting
embodiment, the at least one feature of the head portion includes at least one recess

30 adapted to direct a coolant fluid toward a cutting edge of a cutting insert secured to a
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[0014] Yet another aspect according to the present disclosure is directed
to a 5Scutting tool conprising a tool holder, a cutting insert, and a

f ast ener .wohe12meisehol der includes a cool ant bore. The eUTiUsSA¢ 10668 t
includes a cutting edge and a fastening bore. The fastener is adapted to
secure the cutting insert to the tool holder, and the fastener conprises a
head portion. Wen the cutting insert is secured to the tool holder by
securing the fastener through the fastening bore, the fastening bore and

t he fastener 10together define a caV|t¥ fluidly communicating with the
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| east one feature of the head portion includes at | east one recess adapted

to direct t[001Ucovéiariothomassbdt hecoming othedgeseht dibslosutetis Rrebitpiota | N
her non limting enbodinent, the at | east one feature of the head
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f C ure a) is a
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25cool ant fl ow recesses gure 1 is a sc tic top view o0
ndf- | i woethey defibed ety fbﬁd!m@nuburmpeursg wgu the kcbblagt bate. i Fige casuews of

Figure &e(pﬁ?ed%‘glrgctff%glgﬁf th%ﬁ&{ fHengut Rgtlnhs% NS or\]/\t/ar Itﬁd %?":IH portion. The

head portion of the fastener includes at least one feature adapted to direct the coolant
toward the cutting edge of the cutting insert. In a non-limiting embodiment, the at least
one feature of the head portion includes at least one recess adapted to direct the

15 coolant toward the cutting edge of the cutting insert. In another non-limiting
embodiment, the at least one feature of the head portion includes a lip portion adapted
to direct the coolant toward a cutting edge of a cutting insert secured to a tool holder by
the fastener.

20 BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The features and advantages of methods described herein may be

better understood by reference to the accompanying drawings in which:

[0016] Figure 1(a) is a schematic top view of a non-limiting embodiment of a
double-sided milling cutting insert according to the present disclosure including four

25  coolant flow recesses;

[0017] Figure 1(b) is a schematic top view of a non-limiting embodiment of the
double-sided milling cutting insert of Figure 1(a) and a fastener according to the present
disclosure;



WO 2012/ 047456PCT/ US2011/ 051288 [0018] Figure 1(c) is a schematic
cross-section of a non-limting enbodi nent of a cutting insert, a fastener,
and a porwoani2of7456t ool hol der according to the present PAIrTAS@IOFESS
revealing cool ant flow recesses in the fastener bore of the cutting insert
and cool ant flow guided by a head portion of the fastener; 5[0019] Figures
2(a) and 2(b) are a schematic side view and a schematic end view,
respectively, of a non-limting enbodiment of a cutting (mlling) tool
according to the present disclosure, showing nultiple cutting inserts
secured in {#&ol GigHref (A heasghemagctasess-aectipmaef a hphdinfitisy emdrastiment of

2 Todoft e 2 T Bt AR BSrhA% H BB foraBr g Ry PR SERSH ol st e

i ncl udﬂisgldshreaeeawlmodléde\rf?meésa in thlel fas{e@@a?bb_ré:bgweec&gﬁg ]gris'li;rtaand
schematic top view of the double-sided mlling cutting insert 0O i gure
3(a) ahdPan @%W@HQB‘Q&B AP arHoR Hgtr@r@@ﬂerdi scl osure; ~ [0022]
Fi g}ure 3(c).is a schematic cross-section of a non-limting enbodi nent of
15

cut ti ngldHSdr tFigdreszpbaad 2(Pkaea pelerpatic aide viewandez sskematin ente

f ast ; NGk - £l Qi a head

por 1 onar "The e ol o tenitG i RO &8l AHYERDL AEr@ MR cu
of a nibwe-present digclestredishewtingohuliiptoobitieg shskets sadurédn tHet holaer bnser t

accor dj ng.1 the present disclosure, including three coolant flow recesses,
and i ntf ﬂﬂg ﬁ%olﬁpmr{)mblﬁ@l%%t%rsf | ow recess segnents; 20[0024] Fi gur ef 4( b)

[ sche i op..vi ew of the double-sided mlling cutting insert o

IFisgﬁr e 4( gffoé?ﬁaﬁ apﬁ'%&ee?{és I3 S6PYMAYC tQP YiRW pfragentimiling p nent of a

5] 4 i b o . ] i Ay Lt
102l Sl N AR 0y M e,
r ecessesplam fidverdeessesier bore of the cutting insert and cool ant flow gui ded

by a head portion; 25[0026] Figure 5(a) is a schematic top view of a

non- | i mi ti n@oenbodigeet3(bf isaa sshmglaﬁa? t:‘cipdﬁdwrt?ﬂthé raf@luma-giaea rhigRYr dutisgor di ng
i scl includin our cool ant OW r ecesses;
tot hemgégsé?ﬁgu% %?a)osud' g fellsl?tgngr élccgording to the present disclosure;

[0022] Figure 3(c) is a schematic cross-section of a non-limiting embodiment of
15 acutting insent, a fastener, revealing coolant flow recesses in the fastener bore of the

cutting insert and coolant flow guided by a head portion of the fastener:

[0023] Figure 4(a) is a schematic top view of a non-limiting embodiment of a
double-sided milling cutting insert according to the present disclosure, including three

coolant flow recesses, and including multiple coolant flow recess segments;

20 [0024] Figure 4(b) is a schematic top view of the double-sided milling cutting

insert of Figure 4(a) and a fastener according to the present disclosure;

[0025] Figure 4(c) is a schematic cross-section of a non-limiting embodiment of
a cutting insert, and a fastener, revealing coolant flow recesses in the fastener bore of

the cutting insert and coolant flow guided by a head portion;

25 [0026] Figure 5(a) is a schematic top view of a non-limiting embodiment of a

single-sided milling cutting insert according to the present disclosure including four

coolant flow recesses:



WO 2012/ 047456PCT/ US2011/ 051288 [0027] Figure 5(b) is a schematic
top view of the single-sided mlling cutting insert of Figure 5(a) and a

f ast ener wocordismFet o t he present di scl osure; [ Oe2JUSRIgOsE8d(C) S
a schematic cross-section of a non-limting enbodi nent of a cutting insert,
and a fastener, revealing coolant flow recesses in the fastener bore of
5the cutting insert and coolant flow guided by a head portion;

[0029] Figure 6(a) is a schematic top view of a non-limting enbodi nent of
a single-sided cutting insert for boring operations according to the
present di stQ@&Ur eFioHEs Bth)rig afsshemasisl taptvigw ehthecsisgieesided milling cutting

[ 0030] izl ; ' ' V1 f ingl e-sided cutting

i nsert l%'}gﬂ%&?%ﬁt%ﬂé?g@diaﬁ%@ﬁ és%t&éﬁgjr'Nggoz%g%cﬁllﬁgg?g&gﬁgwfeesent di scl osure;
[ 0031] Figu C)pil h tic folded section of a non-limtin

embodi nent [)(fb%(]cu*t:'tglaF\egsfcﬁs'sggfécbgwaﬁ&olr%ﬁs'%%@pé‘t?fﬁg?n’gﬂﬁt'%\g ?E@Q%E?Ot of
reveal angttogphaatt, ihdw fasieass asvédling o dlastiRne rede@ess #f tHeastaMel ibdge bpsert
an co&}leant flow gtgzl;rgfd by a head portion of the fastener; 15[0032] Figures
7(2) t WG $e sePlanbliew gu eatwedamtion a cutting tool system
conprising a boring tool holder, a boring cutting insert, and a fastener
accor di ng t 9029 urfigum &la) isasehametie top view of a poo3@)iting gt dinant vba a

schematij 6t i f. L imti i of doubl e- si ded turning
cutt1 mgpiesaBed Gt ine RS AN bBHREREHL R Ts Pra el Shupact osur e
i ncl udinnydiraufouc cobknt flblwarecessasses; [0034] Figure 8(b) is a
schematic top view of a non-limting enbodi nent of the doubl e-sided turning

cutting insiaoB0d! Fiyge &(bB(La sanematit asp e oPEEiRbIeSidey élhﬁngﬁr?s%@ﬁéf

di i?Cl osure; 533035 Figure 8(c) is a schematic folded section of a

ndf- 1 i LTS § r%kﬁeﬁ nersaccerdigg daithe Repsentdiscloseret ur ni ng oper ati ons, and
a fastener, revealing coolant flow recesses in the fastener bore of the
cutting i nsi@PB1hndigwel &e) isfa sehematietpltdgd aetteardofponondimitiig ehbddameener ;

WO 20 0 P /051288,. [ 003 Figures 9(a), through 9(d) are
schema iacél\}/t?iaaé'%c%@%cr‘)?g?i'pgiorﬁetr"flthod‘seﬁﬁgtﬂ %@Eéneéf é(eéﬁﬂg éﬂ%}ap{;@?wg%%ﬁ?ﬁ
conpr iinithg fastenembare dfaé chRindahser® ahtddolht $idiv dinded B?%rlﬁeacﬁﬁgrt@nf ghener
according to Figures 8(a) through 8(c); [ 0037] Figure 10(a) is a
schemd®f®"€6p view of a non-limting enbodi nent of a Sdoubl e-sided drilling

cutting insert for_drilling operations according to the present
15 [0032] Figures 7(a) through 7(d) are schematic representations of a cutting tool

system comprising a boring tool holder, a boring cutting insert, and a fastener according
to Figures 6(a) through 6(c);

[0033] Figure 8(a) is a schematic top view of a non-limiting embodiment of a
double-sided turning cutting insert for turning operations according to the present

20  disclosure including four coolant flow recesses;

[0034] Figure 8(b) is a schematic top view of a non-limiting embodiment of the
double-sided turning cutting insert of Figure 8(a) and a fastener according to the present
disclosure;

[0035] Figure 8(c) is a schematic folded section of a non-limiting embodiment
25  of a cutting insert for turning operations, and a fastener, revealing coolant flow recesses

in the fastener bore of the cutting insert and coolant flow guided by a head portion of the
fastener;



di scl osure including four coolant flow recesses; [0038] Figure 10(b)
is a schematic top view of the double-sided drilling cutting insert for
drilling wpenetdisesss of Figure 10(a) and a fastener accolPdirnig2e1o/051268 present
di scl osure; 10[0039] Figure 10(c) is a schematic folded section of a
non-limting enbodi ment of a cutting insert for drilling operations, and a
fastener, revealing coolant flow recesses in the fastener bore of the
cutting insert and cool ant flow guided by a head portion of the fastener;

[ 0040] Figures 11(a) through 11(d) are schematic views of a non-limting
15enbodi mentOblanFioHtes A teiesohR(dsgre schematior dewg of @ ndrelipitexent

di scl : r L rati ons; 0041] Figure
T2(a) T oo RE B L R 1T SRR R A B e e bR lndg

i nser t insedordd rgfastenehacportento Bigacd08(a) ehradahtsie); f or general machi ni ng
operations and including four through cavities; 20[0042] Figure 12(b) is a

schemati c t [Q037]evFiglird he(ag i &isaPemasietép OfewrbOa hendklithg @Rthgdifant 6ng'
accordi,ng to.th resent disclosure; a54'0043] Figure 12(c) is a
sc%rraf’?'gb'%ﬁ'%%gdg@egiCHH'f@fm_aerfﬁé@f-CMWﬁq PREradnnd acaRidingto thequeseny i nsert
for geﬂi%b%lsuF@&'&id@iﬁ@f&ﬁ%%@?dn‘?%mrgg{a@ésener’ and a portion of a tool

hol der according to The present osure, revealing through cavities in

the cuttin iR S &F: i ded by. a he ortion. of the

f ast ener; S[otiset %gﬂﬁ@g%%g&%‘gri%gwag%&e?'gwe%fttf‘@ép%%g?ﬂ/g'g?da&ﬂ’mWtH{_‘@i ng

enbodi imeatt for dillif@eperationa et Giglirad () aheapaseABE a6dsaINRSIItRe GRERSAST Ng &

recess,on a head portion of the fastener adapted to direct coolant toward a

cutti nSE85¥f a cutting insert; WO 2012/ 047456PCT/ US2011/ 051288

[0Q045] Figure 14(a) is a perspective view of a non-limting enbodi ment of a

fég[ ener aclO938i nd:) igierer HYChisex spheraakic falded eedinmpef & har-limitieg esodimanhead

82[};‘ 'C?ée'f dé){:%ﬁlﬂg é’ﬁﬁ& gﬁ?{er‘igli;nboc%%%tigﬁﬁ W alfg(sl?gnérs rez%/etaﬂRg \ébgye\{n%o&vhr%cégs%sener
in the fastener bore of the cutting insert and coolant flow guided by a head portion of the

fastener;

[0040] Figures 11(a) through 11(d) are schematic views of a non-limiting
15 embodiment of an internal coolant system according to the present disclosure adapted

for general machining operations;

[0041] Figure 12(a) is a schematic top view of a non-limiting embodiment of a
cutting insert according to the present disclosure adapted for general machining

operations and including four through cavities;

20 [0042] Figure 12(b) is a schematic top view of the cutting insert of Figure 12(a)

and a fastener according to the present disclosure;

[0043] Figure 12(c) is a schematic folded section of a non-limiting embodiment
of a cutting insert for general machining operations, a fastener, and a portion of a tool
holder according to the present disclosure, revealing through cavities in the cutting

25 insert and coolant flow guided by a head portion of the fastener;

[0044] Figure 13 is a perspective view of a non-limiting embodiment of a
fastener according to the present disclosure comprising a recess on a head portion of

the fastener adapted to direct coolant toward a cutting edge of a cutting insert;
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5[0047] Figure 15(a) is a side view of a non-limting enbodi mrent of a
fastener according to the present disclosure conprising a recess on a head
porti on oVothe/kassbener ; [0048] Figure 15(b) is &CTrusseHHSBS ona
view of the fastener depicted in Figure 15(a) taken at line V - Vin Figure
15(a); 10[0049] Figure 16(a) is a perspective view of a prior art indexable
cutting insert; [0050] Figure 16(b) is a top view of the cutting insert
depicted in Figure 16(a); [ 0051] Figure 16(c) is a cross-sectiona
view of the cutting insert depicted in Figures 16(a) and 16(b) taken at
line U - U [004S]gurigunesi fie) i§ oaBrspadtiyarievt pf a)ndmiihitidgseniodiment of a

cutt i ng e HeoliRsTo Rle pEteRERsClosfrdPnphRbd iasige RUTRGC AT durttin

i nser tthenfdsterfeast ener including head portion conprising a recess and a |ip
portion; and [0053] Figure 17(b) is a top view of the cutting tool

shown in t WpOA6ds sFigees 1 Mpalis ¥ it@fy\@i_ei\/\ﬂoﬁh@l#égtelﬂaéf AepictY POSdlreTig ) eader

wi |l appreciate the foregoing details, as well as others, Upon considering

the fol | ow t Figed 8@ Td Riidviel &Fef héh-Nniy éﬁn%gin@&qt%%isws of

cutting tools, tool "holders, and cutting inserts  according to the present
di scl 03¢AEdiNpEY Ade Pre RS RGO COM POSIRDAR Keddais-drl MhERNG ENBODf WVENTS [ 0055]
In th ent description of non-linmting embodi ments, other than in the
250per ati ng exanpl es or where otherw se indicated, all nunbers expressing

iti | St ] der st qQod bei . ified in all
et ances BYOARL Fage LU BighscrrmtAgHy oU1ase 14Sien Sxparioes e hidure
contr arj(a) &kennatmieel \e alv RRFRfRE @bga)set

10 [0049] Figure 16(a) is a perspective view of a prior art indexable cutting insert;
[0050] Figure 16(b) is a top view of the cutting insert depicted in Figure 16(a);

[0051] Figure 16(c) is a cross-sectional view of the cutting insert depicted in
Figures 16(a) and 16(b) taken at line U — U in Figure 16(b);

[0052] Figure 17(a) includes two cross-sectional views of regions of a non-
15 limiting embodiment of a cutting tool according to the present disclosure comprising a
cutting insert and a fastener including head portion comprising a recess and a lip
portion; and

[0053] Figure 17(b) is a top view of the cutting tool shown in two cross-
sectional views in Figure 17(a).

20 [0054] The reader will appreciate the foregoing details, as well as others, upon
considering the following detailed description of certain non-limiting embodiments of

cutting tools, tool holders, and cutting inserts according to the present disclosure.

DETAILED DESCRIPTION OF CERTAIN NON-LIMITING EMBODIMENTS

[0055] In the present description of non-limiting embodiments, other than in the
25  operating examples or where otherwise indicated, all numbers expressing quantities or
characteristics are to be understood as being modified in all instances by the term

“about”. Accordingly, unless indicated to the contrary, any numerical parameters set
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WO 2012/ 047456PCT/ US2011/ 051288 forth in the follow ng description are
approxi mations that may vary depending on the desired properties one seeks
to obt ai rwDrRot2M87456t t i ng tools, tool holders, and cutti mgTiusg@nisi2agcor di ng
to the present disclosure. At the very least, and not as an attenpt to
limt the application of the doctrine of equivalents to the scope of the
clai nms, each 5nunerical paraneter should at |east be construed in |ight of
t he nunber of reported significant digits and by applying ordinary rounding
t echni ques. [0056] Any patent, publication, or other disclosure

mat er i 81th Waiheifellewing daschptiomats popraxisdatians twabimayorary depantington thef er ence

her ei ni.s:,. - ' to, th t hat the i t ed
rat or PSRRI Se BERRC, #0%alh ko Tl Rls b holeSenreRehfed o
ot her wlisedkamepadingteticapreseht dietloBuid) Ahelreds Ritist hrkfhOBHE 8n offen§iied. and
to the,eﬁtent necessar t he disclosure as set forth herein supersedes any

conf | i UTtHge ARPdration ?fﬁésﬂwmee@f qfetalantsyiotas spepr of thanglaimes.exachl , or
bord | ORuiraRESMbarahftdbr i el d8s BE coREALER TG dXnd RLABDEE JSield, but

whi ch conflicts wth existing I'nitions, nt's, “or "other"discl osure
mat er i slgngisant digith andriwi applgingrrginancaypairat edhhkfuest he ext ent that no
conflict arises between that incorporated material and the existing

di scl osur e [0056]i aAny patent, pUHlO&Tdn, Ardined distlbsng rAaReRl tHa¢oESIdNSs deo t he
present disclosute }‘@ di rected i mproved cutting insert that is

t
adapt e'&CPEPCirﬂttegr KL NQ'ecHAR A, b_éfﬁ@é??'l,‘c Reres isdnFe@rateddiraintonly tethe a
cut t ngibhtid) tidn@uaibriad hiitdia Bob 8RBT Lol Wity BLidifly GUkibiiBAs edge of the

20cut ti n? insert. By internal irecting cool ant cutting edge, the
abiQ i tstatemerigooeotheadisclasure heateialtset o rédgethesprespntadisclosdiee Asrpuctv.ement

i i the cutti d d ible by th t
| nvent i R Beh! fiResiant e HBRIoB0RT AR eeh bRt Bt supeded ABU ti ng, ray
al | ow darlidtimgrraassdl febtpdatetPRedm by PstraR el rA% ai&hal Neabdfen 1 of

increases the service |life of cutting inserts. 2Z25[0058] Figure 1(a)
schemdfaEistsaid @ bevirsgorporased by meferensecherein, meitwhidh eonfbetsivethsexistingri | | i ng

cutti I t i . r nt. di sGl re .includi.ng four

cool ante e sklaPEE. 8 Bhe:didd G eRBiRHa Attt e e ndnpiMa piraterle

f dSt erterthbexterit 2natfnd benfliettdriseg bonwesth tHA.inddipoFRBE PhatBRANNPIhe Sastippt ener
bore éﬁ is identified as point "0". Figure 1(b) is a schematic top view of

the ddiiptleswiedeatasial.ling cutting insert 10 30shown in Figure 1(a) and with
a fastener 13 disposed in the fastener bore 12 of the WO
2012/ 04745dPBF7UsAonan-tisitrgBaspact iangoridirgeta thegresenirdistlbsuredis tiregtédnmert 10

on amgldli l. nQt _sho i,n.FEi qure b)), Figure 1(c) is a
secti orgrﬁa'lrw\}lg&ﬁ?gﬁ@% 'ﬂ?érltlg '%?%'? dliPdnJ?g”aﬂé’t‘f}“(a(‘%?@htdg"re ’iat'?Q}QM%'feC\F\,ﬁi ch
passesoalamgi éhe dueirg flud) trbugxire @jtnﬁ@ms%mn&&wa%a%mn%% eWrtheg
insert 10 on a mlling tool holder 15 including internal co Iafc1;t bore 16.
TRE fI1cWing inesB! &vintegnally directing coolant to the cutting edge, the ability to remove
heat from the cutting edge is improved. The improvement in removing heat from the
cutting edge made possible by the present invention reduces the quantity of coolant
needed during metal cutting, may allow for increased cutting speeds, reduces frictional

heating, and increases the service life of cutting inserts.

25 [0058] Figure 1(a) is a schematic top view of a non-limiting embodiment of a
double-sided milling cutting insert 10 according to the present disclosure including four
coolant flow recess 11 provided by removing material from a wall of the fastener bore
12 of the cutting insert 10. The center point of the fastener bore 12 is identified as point
"O". Figure 1(b) is a schematic top view of the double-sided milling cutting insert 10

30  shown in Figure 1(a) and with a fastener 13 disposed in the fastener bore 12 of the
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S5depicted by the series of arrows 17. The cool ant flow 17passes through the
tool hol der 15, and energes from cool ant bore 16, passes through the
cutting iweent2z/a@is6and i s gui ded by the head portion 19Ppofi/usb@ifassener 13
towards the cutting edge 20 of the cutting insert 10 that is positioned to
contact a workpiece during the mlling operation. [0059] As can be seen
fromFigures 1(a) through 1(c), cutting insert 10 10 conprises at |east one
fastener bore 12 adapted to accept a fastener 13. The fastener 13 renovably
secures the cutting insert 10 to tool holder 15. Fastener bore 12 conprises
a pl ur a¥ttipg ingertivoseamre the auitivgdssess 10 o amiliag tecithaider (bot shain irekigemdi ng
axi al | o] : r T C00 W recesse 1 ar

dapt e B RSB BSE NS el tak A LSRR blaR e aBEE R MR e

f ast enehichpamsestatovay thealonbtadinabmes b5 tsténergl &%@ewﬁﬁf tgfe édgﬁng w;steinngo bﬁsig t
ol der by a fastener

10 when t.F.e uttir] i nser 0 iis secured to a tool

di spos@d™ 'Hggﬁaw‘q ﬁ%r {géﬁc PO pYp@al goolant bore 1@ odbHp fiemeolernlamtist | ow

r eGess i ti A i j m

t h?or???'%%ld%“?eso%%ﬁ?%?ewﬁ3’%?*"%@0#@@?@%“3 PR Rt b RebMaler™ |
cool anib fanshemecgesisemicoalant byee HiG, passes throbgh treotuttigg disest ddcarat sat ed

20when_t. t.1i i,nser.t i essed jn a | d or extruded jn, an

inj ect?%agﬁgﬁbkg‘%aﬂpeor@%%ﬁgrﬂf???éﬁ??%?fe@@é’veﬁs Enyng et%(tof'g‘ﬁ face 21
of thecuttibg in@ri G efdt isPosifohdetdobhanm 4 apkpidcOUuting tﬁél}ﬁiinﬂg dp$&idn. 10.

The fastener 13 is in physical contact with the cutting insert 10 at the

remi ning rewsOns M caiBoleshansh FQlGsssf BEsGR RICARRAIRRA fiF CULLing

insert 10 to the tool holder 15. In non-I'imtin cutting
280ns egampiisesll lgasisone tasterfasbore 1esasiaptied & acqaptta fantavfer Fdgulre thistdnerat

the pr ot a0y B8GuRs 1R sk Rl Bhb A TbeE e e ot oPasieeb bRt ARy

i ncl udiompridest a phirality wf cediahofloawnetésys f irctheGhStendr BEFd I 9Ne@bndiRge! | | pse,
a line, n, or any conbination of these

.a curve, a. spline, a polygo
georret%’i'%g’.alo%t%ﬁaﬁ@WM?dﬂ L%Z@Q@'@BEL@@B PEHBEp IAsarshaiarted trdgectea
S SRR EHRED  BEH ) e g P ARG oL L
t g f asttgrpedds 20wf des cottindiinsat $0tWieercihe! @nting Ineertlio ls_Csdo'lpleecﬁ_t-‘d AY@QICUt ting
or  an UG E128 {E3pn o1 4 BioPeS8T THaUORIHES AR PTRIGPPAGE cont act & & wor kpi ece
during machining gperations. Again
[0060]g Tl?we coolant flow recesses 11 may be formed by cutting or otherwise
removing material from the original wall or surface 23 of the fastener bore 12.
Alternatively, the coolant flow recesses 11 may be built into the tooling dies and created
20  when the cutting insert 10 is pressed in a mold or extruded in an injection machine. The
coolant flow recesses 11 extend from the top face 21 of the cutting insert 10 to the
bottom face 22 of the cutting insert 10. The fastener 13 is in physical contact with the
cutting insert 10 at the remaining regions of the fastener bore surface 23 and secures
the cutting insert 10 to the tool holder 15. In non-limiting embodiments, the cutting
25 insert 10 includes a chamfer 24 (see detail portion of Figure 1(c)) at the top face 21
and/or at the bottom face 22. In non-limiting embodiments, the profile 25 of a coolant
flow recess 11 may be of any geometry, including, but not limited to a portion of circle, a
portion of an ellipse, a line, a curve, a spline, a polygon, or any combination of these

geometries.
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referring to the detail portion of Figure 1(c), a bottomface 26 of the
head portion 19 and the top edge 28 of the fastener bore 12 define a

peri pher avogar/@as6 Cool ant fl ows through the gap 29 andPC3/useieoseds t owar ds
the active cutting edge 20. The peripheral gap 29 functions as a cool ant
outlet that is defined between the bottom face 26 of the 10head portion 19
and the top portion of the fastener bore 12, including the top edge 28 and
chanfer 24. [ 0062] The peripheral gap 29 may be specifically shaped
to account ior the type and configuration of the cutting insert 10. For
exanpl e, t héOYtl ofis shewn2e Fdgurentichdhel fasieneolB sorveaya fuection il addition ta

flat pkat@miy #é &Eteiﬁ@ﬁnsfe?tmé ﬁﬂ‘he?fég%bﬁgbgt% @% %gditmﬁé @oo&#%%éﬁg 5 OndeSi gn is

advant ageous™ I f t utting edge o i hser B edge of

the fapagisgrarbivedfaatement! 3ahodes oheirsetathé evelan( idwen 7ttbahs wictiveguitmgesdgd S
| e, the

i i.ent ati .in Fi 1 . Aterpatively, f )
bot ¢ oneP LB oPs tReRHE i Bt 6 Sade it e BaiGPLE wisnPBIton hAEspect
to m fhathdltaéeating/edit tORatRh HRAGIEde eixrirggg ﬁ*%g 89 hgéf‘a;tlfongf‘ 4 9ns

wherein the cutting edge is below the top e stener® bore (when
the cufafertpditadbedetajl portign chFigureat(tom kattashdawe 26 oFthgunead poition ¥eanddi ng

to ano r Pve e bottom face h ead portion
15 my aCRRA S ol B e KBRE L8 el o e Ty 28 Corlait 1008 < bp 1 ace
21 of theuglutie gap PAwet isidivedtel @ o recadtiviheutting bbgE 28d0rhd sedsnsap! |y
above the b?B edge of the fastener bore, which is the specific desi gn shown
in t hed#MRAYITHRTHINSASAGAAIaM pEtlgk thatisi dafined etween the bottpmdfegp 28sofdbecr i bed
heei ngday i ' ; (S) i N slimti

enbodi nent Sgﬁﬁﬁh?gﬁ\@é@@n%dﬁd%'ﬁﬁgﬁ@ fatasﬂé r?éér?}ebrr%g%, E:noc(l) éﬁ? E@%}%Otpe 9602§

cut ti ngnd aBamfey 2nprises a cutting insert 10, a fastener 13, and a tool

hol der 15. The wall of the fastener bore 12 is partially cut out to form

mul tiple co@08a] Theweriphersegapd may3R ﬁsﬁdf@@ll?%ﬁgpa@ t@bc&mm@aﬁueﬁggéi on
19 of as a predeterm.ne WO 2012/ 047456PCT/ US2011/ 051288

thcg f ast ener 1@ h
geonet3TEEPIRAIOD RSP UG INsRE 1 pFeigxameleatite betiamdace26of thabead
fast engsribRne rhay YRqmrkig thast ' R el cutting
i nser{&io in t_hey'f a?tberner %oreaq%%{tgég 2;7200'-?9%()’[%2?8%? %tf%eérﬂe{{%@g Eﬂg%\';tl ding a
gdp 295uch geiesignt isfadvantageess ifithe anitingy edge adtheraniintpinsestangle thpredeeol ant
to fl oW f.‘r?m one or nore.inte ”']al cool anﬁ bores 16 in the
of the fastener Bore are at about the same level (when the cutting insert is in an
orientation as shown in Figure 1(c)). Alternatively, for example, the bottom face 26 of
the head portion 19 may be angled downwardly with respect to a flat plateau 27 on the
top face 21 of a cutting insert in designs wherein the cutting edge is below the top edge
20  of the fastener bore (when the cutting insert is in an orientation as shown in Figure 1(c)).
According to another alternative, for example, the bottom face 26 of the head portion 19
may be angled upwardly with respect to a flat plateau 27 on the top face 21 of the
cutting insert in designs wherein the cutting edge is generally above the top edge of the
fastener bore, which is the specific design shown in the non-limiting embodiment of

25  Figure 1(c).

[0063] As described hereinabove and shown in Figures 1(a) through 1(c), in a
non-limiting embodiment of the present disclosure, an internal coolant system for cutting
inserts comprises a cutting insert 10, a fastener 13, and a tool holder 15. The wall of
the fastener bore 12 is partially cut out to form multiple coolant flow recesses 11. A

30  bottom face 26 of the head portion 19 of the fastener 13 has a predetermined

-12-



5 tool holder 15 to the interface between the fastener bore 12 and the
fastener 13. The bottom face 26 of the head portion 19 may be specifically
desi gned wo 2a0@mss for the type and configuration of tReTaseaing2shsert 10
to thereby specifically direct the coolant flow 17 to the active cutting
edge 20 along the shortest possible distance. The non-limting enbodi nents
of internal coolant systens for cutting inserts described herein are 10

uni que, yet sinple in design, effective, and econom cal. The fastener 13
provi des the dual functions of (i) securing the cutting insert 10 to the
tool hefe@etros relationshin withithe dep edaa@Beanchghamfel/as ofdthedastengr bors it

recis t 4
on- | e A0 BeAPRLA R A e Ver TR Porsoginsart M g Bl rpese 210
in Fi gam@ﬂ;odl(r@)detrm@uim‘reﬂaf/(p)@vntillrng Zgap 299 A oselaht AOwirecésydes ahaw ggpbbi ng
15edges 2 t he scope of the present disclosure to

provi de"% 'q?u? PP‘EB”?HQEP?OI?W Wa#\}?"ﬁ& OghYN® Qﬁﬁwedmteémﬁltq%arﬁ@@é%% 26 in thsr
exa@pl ®ol Bokie¥ g th Hse Tﬁte%é@bétm?éé?ﬂt'h% fﬁﬁfeﬁ'epgo?éj% ’angrtcoo%étbﬁg gsepLs with

three, five, or nore cutting e he 1 nprove |ver
f eat urleetteradace BE®f e bead pparqrhb@ maynbe hﬁecntmallyl dnstlgrmgj Emumzhumfm ttlepl ct ed

in Fi e f ast bor e i S
200en?&g§%?%%%qf®pé%émé’ o%é Cgtt@reb 'B?eﬁd Haege%%/ ecy t?a IY-G{XEQ% eqo[olqrg
Wi t hi nfldvine 7g0 alpe aofivd bmtupgw@@tzoﬂal@ﬁbqrsursﬁohbéttpéstseoléaﬁtgm IPRE §ohs not
centr tjn%ﬁgosml oned but rather is in any other suitable position on the

cutti &nbedimests ehiaterpakcealanti sygtams értcutiing insertadissatibed hirein are

fagt e r h t ene readedl y
ot et o, IRl B DR B o TR i moRiteldER T 10
al ong aual furttios of it secummg theofutting ingegt 1 M&etHestoatholier Ng; &vd megmﬁgent
di scl osure, Cpn;prl s(ﬁ oneq? nore rake faces and chi cont r ol f eat ures,
and an %Wﬁg?g’c%ﬂ PhiireditigrGoqantinipeiselViowad heagdesaHtingerag 29 di nary

i Such features are conventional and are known to those

skill int
havi ng or dnﬁQ%f sk the pen{imiting emberinent; ofe culting irgert depinted a8 settisged

oy Do SO r s es prrare B R g nse 1L ERR BBl ilfaheFor whi cn
tRE i restgers A0 Hewenegritds dvithimtheesdapienofrthe-grisaitidigiestreds TRoVige & Rty ti ng

insert. 10 long with other enbodi nents of cutting inserts according to the
pr eserpSelt %6 E}Qeamf BURRRLPHEY PG @dors ROd @?a”ﬁl%ﬁea ewed inged with act ed

from hjidle %ﬁﬁﬁ@dec?éee@r cuftPlRghbe@d Wﬁ%hre&ewgtﬁdmﬁ% Bbﬁiﬁg Gﬁgnmﬁngﬁt s of

ceram cs, dia crystal It ne dr’andh n vari
cutti mr@prmmQ@Iammldengfaawreb@epcm@mhedanscFasthea in tHenordimifgg | nsert s

O P e et BERSRIT) St o bty o S
Q- | icBhiraM@p6steAbdBALSsidk ¥ catiny' iRSert 1BEHo&veralt @ithnt the scope of the
present disclosure that the fastener bore is not centrally positioned, but rather is in any
other suitable position on the cutting insert and/or that the cutting insert may include
more than one fastener bore. In a non-limiting embodiment, the fastener 13 is

threadedly received in the tool holder 15.

25 [0065] Optionally, the cutting insert 10, along with other embodiments of cutting
inserts according to the present disclosure, may comprise one or more rake faces and
chip control features, and any other cutting insert features known to a person having
ordinary skill in the art. Such features are conventional and are known to those having
ordinary skill in the art. Thus, they are not further discussed herein.
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100t her enbodi nents of cutting inserts according to the present disclosure,
conpri ses a wear coating, which nmay be a wear coating conposed of single or
mul ti pl e Wayer#d47&kanpl es of non-linting enmbodi nents ofPCpassiilosizeear
coatings include one or nore of titaniumnitride, titanium carbide,

al um num oxi de, silicon nitride, and zirconium oxide. In various

enbodi nents of cutting inserts according to the present disclosure, the
15cutting inserts include coatings of any suitable materials known to a
person skilled in the art that is used now or hereinafter for wear coatings
on cutting [GR88] sCutting insert 40aBRY he corde Frgnt@mammiahawtabwgoamfe@wttlog t he

DY esenbodhatishtot fhicf il a1 Rolprd et dh 2 B hah o SRR RUORD

conprises:. a cut insert iInc one
r ecesscuitingtimsbrt d)O cd{iange\hth cuiheeemboaihﬂéms aficuetirig |as@@@ba@cbrd(ng ® the20a

tti d t t active cuttin e of the cutting
icﬁselr'? eéef‘haesc §\Qlfaﬁr éﬁgﬁ a‘fstH“%Q emc%iﬁv%m%mﬂ%a 'gﬁélq(‘é%ﬁ frBBUK)'QEnd into

at § ea§f§eétﬂ§te@f dob@lt'a'ﬂb% rt@m@rﬂ@ﬁ%@?bﬁb@%ér%%warﬂ insert,

and then on to or towards at | east one actlve cuttlng e ge O e cuttlng
i nser t PolpgrystallEendipmondt. rlectariogs cool ediments @fn@Jttmg msmgtsmxp,eydusgm Hmf

uant i dfor et al tt| t|n e may be
Jo1 ner 2sEBnPsERRLAD e bR 6o RbrTE 4Tk sittralih L
i nser tinlthéeut that is usddRGR]Jor Fiegsinafta( fa} tiekeRiadlusaciu@ é#Q:LMt'lr?{y\in@Er@.
non-limting enbodi ment of a cutting tool 40 according to the present

di scl osur e, [08¢] Filgwepiaf{ Ron-Hewmirg ém@oBfr@éHtset'Fr@ éUt Rlsehth@, %%rquﬂﬁht ool
40. The cutting tool 40 conprises: ﬂ%@t ool der 41 'inc Ing a

cddl angth aéﬁmb@ﬂ'yﬂgsﬁ§t<émunmlnsgrt§ @b‘@@r&img t@l m’eﬁémtailsalastﬂes cogmptiees he

A3, s are et FRICHEIR H § WegolBiad b RasRes slisbo) SR8 %1 ar °in

desi grExamples ccfutomngmngmmmoom@]edtmfrpdmbl@b@ee o@@dng@%dd”'orlfé gHhRsye bfa)
and five fasteners 43a through 43e, which are substantially

ts.h L]O?J P 1%8@% tinipasearhice, aliraisyp} PYdg, %Qﬂfén'érﬂﬂf SRGVFHIGoRIum @xides 1( b)
and 1(1f)variblis @nMBtimieRtd %ﬁtﬁﬁ?ﬂ%‘hgﬂ%{}g&ﬁ ng & @ﬁ%§8§gﬁ éﬁ'éﬁr@'f’h g43e are

threadedly received int _ Irgures %(a)
t AboughtBig nserts istlude eoatmgsher amosuitdbie tiatgrizsixadivieota pérsandtilleden sheled

|1 t t 50 in ing an internal coolant systemaccording to
'[nhe Ipp &Wﬁ 'Sldp %(1!1 8§ﬁ;°er h%@gﬁg?%ﬁea&g&%pgs ANHYIRG BREEE- t he cutti ng

t 50 i t hree coolant flow recesses 51 forned along a wall of
![ Eze][ ast engﬁﬁéﬁf '1%9 %{9 8 n@@d)mltmg aspect of the present disclosure, gcuttmg

tool including an internal coolant system comprises: a cutting insert including at least
one internal coolant flow recess adapted to channel, divert, and/or direct a coolant (i.e.,
20 acutting fluid) toward at least one active cutting edge of the cutting insert; a tool body
adapted to pass coolant through the tool body and into at least one of the internal
coolant flow recesses of the cutting insert, and then on to or towards at least one active
cutting edge of the cutting insert. By internally directing coolant to the cutting edge,
smaller quantities of coolant are required for metal cutting, cutting speeds may be

25 increased, and frictional heating is reduced, resulting in longer cutting insert life.

[0069] Figure 2(a) depicts a side view of a non-limiting embodiment of a cutting
tool 40 according to the present disclosure, and Figure 2(b) depicts a front-end view of
the cutting tool 40. The cutting tool 40 comprises: a milling tool holder 41 including a
coolant delivery system that is substantially similar in design to the system shown in

30  Figure 1(c); five indexable cutting inserts 42a through 42e, which are substantially
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10depicts a top view of the cutting insert 50 and further depicts a
fastener 53 disposed in the fastener bore 52. Figure 3(c) depicts a

sect i onedwoi2e/maf456ut ti ng i nsert 50 and fastener 52 takenTalseng/ofizae P- P
(also identified as Iine 54) in Figure 3(b). The sectioned view of Figure
3(c) illustrates coolant flow 55 fromthe tool holder (not shown) and

t hrough the cool ant passage channel 56 defined between a cool ant fl ow
recess 51 15o0f the cutting insert 50 and the fastener 53. A peripheral gap
61 that serves as a coolant outlet is defined between the top portion 62 of
the faSialgin Q@?I@nég thg gutting ipgrt dthdescebed abbve Aodisbaurporfigaressdapf t he

fasten 6 cal.l ccount for t he
type anioadhi {urae iuaReeite o BraBiF b Phich A4TRER Doy SR e

cool andesﬁlgomo%tpm@m&dégoribswatﬁb\tdm\@uhcw;gw 5@3955(? Q:Q{ch( ]I |,Fag1§yn§s 4(a)
t hr oug i.Cct ot her non ting enbodi nent of a doubl e-side

milli n@“@“@t‘?rﬁégﬁ“%‘?é@h? f%at%?rﬁg‘%ﬁhm hef atpbIrandedy seeatved boiheitag! t o

t hes presiast 44li scl osure. Figure 4(a) depicts a top view of the cutting
insert 70, which incI udes three coolant flow recesses 71 defined along a

Il of th
:Aﬁser? 70 :[ndf rth Qggﬁ?(z&sroab'?@g@éﬁéﬁ %%@Eg}tezggsgel Lthfe}Qh% E\Léb&gpgbore
72. Fideues{dgd inglirg settmgomﬁaért 50 éncloding lee iotdrhangbdiasedyistefl aaodrdiggtener
73 takgn al on

l.i R- N 75 Fi 4(b Th
cut 1 8 ESPR dieIBeer HifuR 3T BRIt & PRy HOEIE GolTEn A 3P FRhsing 3( )
t hr ougihréd edolahtfiow RcSIRYH 1 ﬂérrﬁb@%&w&é%a“ &apk f&%hépbo% Q’ZVC F?gfﬁé %r@l of

cutting insert 70 conprises nultiple segnents 7la, /71b an
ertBodi FRRistsehiomnview dtiteri cettingdysers 5§ rametfugben depiotss fastererg@dispobes i t han

20121 017 4eaped) bRshTa) ok AS S ORI A van POON TR PP tBo 1P ety of e

f ast erfastem; Sandkesreglmlgthn'éll@ Fa{as@o fdentfie@asdingls2) oh Figae J(BRANTIYO with the
axi s 77 e. fasf)lgi ner 7 S(%ure 4(c) also indicates coolant flow 78

t hr oug'?‘? HBe yigw A gHé%ﬁ Wﬁ‘?i’cﬁ°?|§nﬂﬁ'q’\’éé§éépmdhﬁﬂ‘ép|é\0&ﬂft FQQSM@]@
h
the cudd ol etcgé?ar}?type?ssgﬁlg r?ggﬂ‘u@%gﬁ BEfNES sz@@;%]ag Ig88f’atn% ﬂB Wi fé%]sh?’z)ugh

fastener 73 and the bcuttin rgures
5(16) idfltos cuting iasend A0l dna therfgstenrboﬁBrrwnperqﬁhe&aBgangBﬂé-tlSéMvé@ hkiang cutting

t l,udi t t t di to th t
i sol GG SatgEisa ey Tediget 3 fokuod »?»n?q”?;c‘?‘ﬁt‘&%{ aﬁ&%phggqﬁ%&ﬁﬁﬁé‘ud. g
four nearRws BRctds 8t MR;INREpHRibh 621f ftthé éé%%hs g%eod%m S(b) is a

top view of the 10cutting |nsert urt epicts a ener 83
di spospécifigatihehdper tnaccdunt éorghe tFpegamcé cB(nbguraSOIa of dod cuumag nvseﬂ/\E@fanUhe

[ime a8y ieghins S AN Shatre ey trucEor s sulRe erR or Figure

20 [0071] Figures 4(a) through 4(c) depict another non-limiting embodiment of a
double-sided milling cutting insert including an internal coolant system according to the
present disclosure. Figure 4(a) depicts a top view of the cutting insert 70, which
includes three coolant flow recesses 71 defined along a wall of the fastener bore 72.
Figure 4(b) depicts a top view of cutting insert 70 and further depicts a fastener 73

25 disposed in the fastener bore 72. Figure 4(c) is a sectional view of the cutting insert 70
and fastener 73 taken along line R-R (also identified as line 75) in Figure 4(b). The
cutting insert 70 is similar to the cutting insert 50 shown in Figures 3(a) through 3(c),
but, as shown in Figure 4(c), each coolant flow recess 71 of cutting insert 70 comprises
multiple segments 71a, 71b and 71c. In the embodiment shown in Figure 4(c), segment

30  71aforms an angle of less than 90° with the axis 77 of the fastener 73, segment 71b is
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5(c), a peripheral gap 91 that functions as a coolant outlet is defined
between a top portion 92 of the fastener bore 82 and the bottom face 93 of
t he head worvizm744 of the 15fastener 83. The bottom f a®e€TAB2013/051288
specifically shaped to interact with the top portion 92 of the fastener
bore 82 and direct coolant flow 95 precisely towards cutting edge 96.
[0073] Figures 6(a) through 6(c) illustrate a non-limting embodi ment of a
singl e-sided boring cutting insert including an internal cool ant system
according to the present disclosure. Figure 6(a) depicts a top view of the
cut t i ngubsigetiallyyalleidp die ayist Lo e fasienan?3f andisegmess @4c alb farmagnt he

|1 f f th tt
rﬁsertgq@g%ﬂ Sftﬁ‘rgﬁ h9e$q&j'g"p cet%)('g&? Q%&ﬁs)ti g:? EE’%’ %40%'% 'e & %ﬁlepgbore
102. Fegplast ﬁc(w)78ltﬁrc&|g$ﬁhbldwt&{ Me@wﬁoamfbralswgaoﬁ’e@tdwaralagelutﬂng(e@ge(df e.
the fol ded section lin whi ch passes thr ou%h a cool ant flow recess

101 at thﬁoqtﬁfﬂnwnseewaﬂmgxéa Qﬂpr @%fm%b%lwe@ﬁea bead eprtiss ¢fitheffastreec (8 @ndghe

i nsertokfily i pgsses through the original 25fastener bore periphery 106
at poi nt l\g (see Fi gure 6(a)). A peri pheral gap 111 that functions as a

| ant t 102
and a bot r 20721 FgeltaP ries oS b foh hhf SerbBRHFHES e bott om
face megllessnd@@mlﬂmgazlultt}ngshap&dwdodlhbdn |hh§$h§b@jcﬂaﬂ’6t sfybﬂeym htboidingltd grt ed
preci se

owards the_activ cuttln
2012/ 091‘%8 %'9@%@1‘?'@5@@@ 'Satop 35 heﬁlﬁﬁ?@ﬁmﬁaéo tnstustingforrd)  depi ct
a non-jleicBkiddg1 %Tﬂ?fbdﬂh@ﬁ/(}‘éll&fth% fQ@tre'negbbeOéza '539>b.0“ nge\{.%gf‘o?%?% der 121,

di scl osure, wherein the boring tool 120 conpri
a 19or |¢Lgtlmutr’t9|eﬁ980 ae@tfluml@memctpraefaetar@d 8(3rd|§p0giﬁd39 tbé éastehenobxgb ﬂ c), and

per opddBHleo 07 ki sEPCal gty rf HeniBh dnarted erfigarisne G364 iRngdge ant
flow 1% Wengdfide bwains 851T)¢n F@r@ ). 1,Q§sﬁ6ﬂntnﬁ'ﬂw§élétta'n%ch8ﬁ%f F(?U?

Flgure7 ) is atop view o avvorkln end of the cuttin
cool am(Ck |aowrmréh@a@9h¢hatrféﬁ¢%mma conlant gutlehisrdefiogd eeve adapt i ng

curt1 o SRS e o R A e orbilBet 85 oL G PRIt CLE an
boBes fag2nel83, Tarcbdtiin m@gmspmmmym@beb% #eerab? WithRhe 4o péltibn 93 a
top vi \A{aof the tool holder 121 and the cutting insert 100 show ng the

posi ti fagtene Qﬁf§rﬁ2pafﬂ)%fjw@@trp%l%f66|oa\h95 Prefipely dewardsLtitgiedae 9Bast ener
bore 122. As indicated in Figure 7(c), coolant passes through bore 124
al ong the 1[8Ag8h &iguras %@WFMMQGCTLEEJSUQ&&@Qnrlmlnlbng@néaomm;enaaﬂaerrer ges

f f th Kk f th

ot der 97 SoRS B PAEa gt BEHIGRES o5 ey BB s b5  EpoctiipddauRe
emer gipigséntaizdios el Hgpassas depicegop hiew ot ki itk mgéﬁtﬂor@gnuoaﬁfgtfowo
and energes froma gap defined between the cutting insert 120 an

29t erfOPIATb JOuSTCEGERaNT 0T RINGIIDS. walhoftthesfas«agzer bow 07, higyre6(t)de aatropa| ly
b Ut AR e enbAAABRRTE L gk RS S RS LS,
20[ 00Bbe FOgUIFeguUrd(GIL) Ish sectiord( elew akua tal@ieBaB NOAdurablh)Nge e Mo tbigBat of
section line 105), which passes through a coolant flow recess 101 at point N1, changes
direction at the center point of the cutting insert 100, and passes through the original
25 fastener bore periphery 106 at point N2 (see Figure 6(a)). A peripheral gap 111 that
functions as a coolant outlet is defined between a top portion 112 of fastener bore 102
and a bottom face 113 of a head portion 114 of the fastener 103. The bottom face 113
is specifically shaped so that the coolant flow 115 is directed precisely towards the

active cutting edge 116.
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turning cutting insert 130 including an internal cool ant system accordi ng
to the present disclosure. Figure 8(a) is a top view of the cutting insert
130 i ncl msioregid@msecool ant fl ow recesses 131 forned al omrgTiuseomasi2s®of t he
fastener bore 132. Figure 8(b) is a top view of cutting insert 130 and
further depicts a fastener 133 disposed in the fastener bore 25132. Figure
8(c) is a sectional viewtaken along CGCin Figure 8(b) (i.e., the folded
section |line 135), which passes through a coolant flow recess 131 at point
M2, changes direction at_the center point of the cutting insert 130, and
passes t hr o7 4l heFiguias Aal thravgleréd) drepiet popngimiting e8wasiiment ofta hMriggee

Fi j i t.i f Fi eri pheral
gap 1409 Asrorr BN rhSer WadFidte: wiBfb e Bhung Rt D' Ghoadefi e BYRR;
por t i otwol A2idef 112hea1b@$ihglettirfg)iheeﬁaboae_@pﬂelé@n@@lih%il@%%(éﬂﬁﬂ@ﬁgf_ﬁ lagc), VO
2012/ 047456PCT/ U82811/0 1288 head portion 144 of fastener 133. The bottom

face 13ndadagisper P8 AsIShovuipddovissboand &(or Rigere f(ge A decHfdtyaviaw ond
SPE . . _ .
of g heot_CéJWo'rIﬂH?:eﬁ%eéefggééggg‘u@g?gl i ﬁﬁ?wnf*@o&Qﬂﬂ[ﬁd& d%b%%é&gogg@eseﬂ phet ovar ds

the active cut g cutting I nser ween ori gi nal
f ast enfestdrer d O3eaarichiherguttiigtinsetMOanidigtiree 7 fa s¢ anep visdBopamidrhingyerfitsefcthiees

o= (S gD TGP AERBSH Treiamerct bareritiesn the datiehRg | 6aandihe
accor déutting thseffte1 g0 eBRjtre #(§as BIYP Yiew BF tHBol ROIHeL 991 ¢RR S BS1tiRgliHESH NT
tool holder 151, a turning cutting insert 130 as described in Figlres 8(a)
t hr ougH®Baey thexfastenaraiceiesnovests shewisintemeticoalamt burees 22 hR3aand 824) .

Fi - i i 10 tt] I 0 d Fi,gure
o(D)" [ToMhBY I IEIAPRBRER oY R AUSE Aty K% b Fl oo 1 88inolady 120 andiik Loy 1
f i gur esutsipinseol (lm*shcfvl/iog/ttlié%oditiga_a[ l@?jht;dr@Mﬁ)@?Iéeﬁ@Eﬁélaﬁﬁﬂ%\ﬂc%céiébai01144
f i t tlet. and is define et ween e head portion

of 't heThEABInES BOiE ASE n ASIIRIAIRS Iridgwie Algh QRN IRAgae® IOEP e gur o

9(c) i ! 1 utt i | 30 and
The 1 act oaor o143 BAGH of e (REploBH A2, pbPeale Bel A TS and Bee g ) 7
155, dmde 2R pditiures @f d)suirfsica of dipe irisevt sdoket ofthiehteot Im@ltjehtbﬁue@slSl and t he
cytting insert 150 ang |ngicati he positional rel ationshi et ween one
oil5t naPeigaEaHh Fadtr debodbt 2oyl SooRTR ansraoham b dud RRsesis whi ch
i's pertprfighckantetier bheutBRg kedert 886 ah@epndraés froAe g a&in tWekRtA8!
cool ant bores 153, 154 and 155 nay be bl ockKed by set 'screws (not shown), to
pr everfuttingipseft 129 ayubihenfastanemiOBeashenadant flow 125. In this way, coolant may be

fed axially through the tool holder 121, introduced into the interior of the cutting insert

100, and directed towards a cutting edge of the cutting insert 100.

20 [0075] Figures 8(a) through 8(c) illustrate a non-limiting embodiment of a
turning cutting insert 130 including an internal coolant system according to the present
disclosure. Figure 8(a) is a top view of the cutting insert 130 including four coolant flow
recesses 131 formed along the wall of the fastener bore 132. Figure 8(b) is a top view
of cutting insert 130 and further depicts a fastener 133 disposed in the fastener bore

25 132. Figure 8(c) is a sectional view taken along C-C in Figure 8(b) (i.e., the folded
section line 135), which passes through a coolant flow recess 131 at point M2, changes
direction at the center point of the cutting insert 130, and passes through the original
fastener bore periphery 134 at point M1 (see Figure 8(a)). As shown in the detail
section of Figure 8(c), a peripheral gap 141 that functions as a coolant outlet is defined

30  between the top portion 142 of the fastener bore 132 and the bottom face 143 of the
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[0077] Figures 10(a) through 10(c) illustrate another non-limting

enbodi nent of a drilling cutting insert 160 including an internal cool ant
syst em acwondizng7456 t he present disclosure. Figure 10(apcCirajsaotopi2es ew of
the cutting insert 160 including four coolant flow recesses 161 al ong the
wal | of the fastener bore 162. Figure 10(b) is a top 25view of cutting
insert 160 and further depicts a fastener 163 disposed in the fastener bore
162. Figure 10(c) is a sectional view taken along HH in Figure 10(b)

(i.e., the folded section line 165), which passes through a coolant flow

r ecessNead pattigiol 1 of Rstertesrigss the b@twmdaae 1¢Rds speatiticallyoshetpeaitot he

cuttin I Qr.i f ast ener ,bore periphery
64 aq ot forthBdund A RBARGRARD e g ndt a0 sHRTR 1iRFo0 B of

Fi gur eﬂd\ﬂ(k;l)s pracigelyi tohairds traaactiveledtiieg eﬁg@qMBCUT%u@tﬁw@m@@ﬁH@@t Osrithet i s
WO 201 /047456PCT/ 82011/051288 defi ned between the top portion 172 of the

f ast enBFWRGNECIHPAIIAGICNRE PR PoRheY d 3f7ad Mi a@ﬁéhﬁéﬁﬁie{i@rr 13%pattizdyof the
fasy en@éc&@é"{he—r%té’r%rtte@fn nﬁﬁéni)%\%kétsofsaoﬁﬂl Rb&%'é' y shaped to account for the

type and configuration o uttrng 1nsert 0 so that the cool ant fl ow

Forthor - ctUOT8LPIRAGURS ofa) MMBRER ot ASSRRL b HorSithiin DR mbhl or # TR
reces stobﬁacccmn‘mg tsebe rpuda$ernchsd@@lrenthurﬁlﬁéaoalntBOlﬁd:hpn%@éQull‘h| gjmnt 161a
i the axis 177 of the fastener 163, while segnent 161b

def
ot | ndloldfr TP g alig st Seaereipan i oWe Stk ovdeBidnand a

f ast 7

b0t o o B F i B LA Bl iUreians BORpeLe LB of,
cdfpr i teprmytingitod flFagan Elgunm%b)rlsm;o \iew od @i Wdankm:g emﬂ of tt@ cuttieg teol 182 and

183 t dth

e t Ayl thoth e 80w cb3fack ol PR AT Tt il e g L bt "D
shown functforgliasabdomnt oliflet 8P ILEEMhcBetaRahetheblie Hash ank dJikigw recesses
of both drilling cutting inserts 182 and 183 are the sane as those of the

dri | 1 i'A§eP8t  PAgNCAHE_QUTINGSINEE 1dos(septidanier (FBg drigteret YcFisqutapsvigw(af)the

h 83

secur sgobiP1SE] 15 Fakh Mo GMfadiserl b Al By %ﬁe r*@ﬁnﬁ%&o"ﬁémaqﬁeeach
cubti rilgteirmxa;ie]aolarﬁlb@uesj 32(893,i154a 156r apeabbyvai lstém),;dme{,vl dHEvihgol

180, a%d ure 1 b; S a top view of the dri I|n tool 180. Figure 11(c)
s (8P AW THeand e ﬁwrlﬁaanspgw%@www tiaqwrelntiorshin7 f or
seat i %t\%én%@'&hﬁé%bo%&h{:wrf@cgﬁée&&? sje%%:g roug S cOliahfiofRafie) showi g

i nternal cool ant bores rou SSI n 181
and exvhichés penrptehdlqutametthspabkéteeaaﬂ; fadé aiT. eTﬂxé(edﬁjsuﬂ tlee tmmwrwolam of the

t ool hol der, .18 et seat face 198 for seating the «center
dril 1 ia9ge ?ﬂéé %5‘g§§gf1§éé§ E@qg?éi%bbéﬁ%ﬁcr§W6 ﬂ‘gSWQW@rFPaPrecY%I How ohor es
196 t hioeugh b8P 1rassicddg through the tool holder 181 and exiting on the
pocket seat faces.

[0077] Figures 10(a) through 10(c) illustrate another non-limiting embodiment
of a drilling cutting insert 160 including an internal coolant system according to the
present disclosure. Figure 10(a) is a top view of the cutting insert 160 including four
coolant flow recesses 161 along the wall of the fastener bore 162. Figure 10(b) is a top

25  view of cutting insert 160 and further depicts a fastener 163 disposed in the fastener
bore 162. Figure 10(c) is a sectional view taken along H-H in Figure 10(b) (i.e., the
folded section line 165), which passes through a coolant flow recess 161 at point L2,
changes direction at the center point of the cutting insert 160, and passes through the
original fastener bore periphery 164 at point L1 (see Figure 10(a)). As shown in the

30  detail portion of Figure 10(c), a peripheral gap 171 that functions as a coolant outlet is
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25 As can been seen from Figure 11(c) and Figure 11(d), two cool ant bores
195 and 196 (internally connected by coolant bore 194 fromthe pocket seat
198 of thwotoo4smsbder 181) exit on the pocket seat forCrhis2censess drill
insert 183 and, therefore, two coolant flows 186 and 187 are directed
toward cutting edges of the center drill insert. Only one cool ant bore 193
exits on pocket seat 197 supporting the peripheral drill insert 182 and,
30therefore, only a single coolant flow 185 is directed to a cutting edge
of the peridpher al WO 2012/ 047456PCT/ US2011/ 051288 drill insert. However,

i f desfielinpd balavaasotherop dertiasd72 ahthsefastesiar pore dbLisad the huttow theectitd ant

[ ooao) *H LI AR e ibd BBl Fof, Ihe metoRN R o svebiicelhghaped

enbodi teeatconint fordhe typegandsentiguratbu df tig: autihg sl 6@ 86 ltigatths yebrintand
adapt eﬁi faqr qener al 5machi ning operations according to this disclosure.

Fi gur ellQ% (4P 1§ SirgcledPrerisfivoovands theyastiveetutting @dgadi7@di ng f our t hr ough
cavities 211 extending fromtop face 214 to bottomface 216 of the cutting
insert 210 K783 erfturihpyt anshowsrie Fiare 16(guard Eruse 106c)acadpcodlant Bow
cuttingql c%}r(pp | Udis: S [ 212.
Fi gur e’gaf%?%)qgit‘s a Sr’(iasge% iﬁgﬂgp%v?eeémrﬁ%tgggﬁ 15%%%&@@%&%%%?%?5?%%i .e., the
f ol deddefewtsi amahgleevifi e, axibi1Zh df Gipea festendraa)géhile sdyneerah edavddfinedldn
changes dilr.e@{i on at. the Cg.ent er. poi nt ?f the cutting insert 210, and passes
t hr ough"$E! Y2 G SAPFte HEPLQP Y IHYherRds 73 26 theniastensds! Gt i ncl ude a t hr ough
cavity 211. Further, each rough cavity 211 includes a pair of side

, h
extrusi ons BP791 | drigures Hétéhthtrwgﬁu%(dd pra ng'liﬁﬁti'b@)?mwlaﬁmfb?lﬂfiﬂiﬁg
f Lk o f i i > t Q.| d 225.
Rl U s AR e

t he t oprillyeg citbing 22rtsf 182 ahd d8GHwiththe yiriBihy inseh a8Peist ppefigiteraP@3erfarr] head
porti qﬁ 2 ‘ﬁ of . thrg 1f stener 213. The bq?ttom face 223 is specifically shaped
to accOG™M&'NER @gr?eg 2 FANESISESUr A9 BHe Gastenrrsddenticaytq iastanerdfi® so t hat
t he cofowi inf Figwe228(ch S 'rg%@t,ﬁé{ L ek i } edge
226. Furthelp, _Ighe s?(g?a gg?rusi on?pézrﬁbgﬁb%(ﬁfa cutﬁ%@qfcﬁggér%é%ﬁgtogggﬁjne a
smal | GHngwuting insezeotid and fl88a@re 2% sametas thead g tine doling 24ttowciessecur ed

| . he f ] i Sl nbodi ,
CRe%, LR ettt e s S FISER Pkl tordhald RS £8P eiufRghifaitieg oal
hol e) ipserey 182 ahtri@acareddtuesd PP atfBstept Baghﬂeraaeg%yl rgéineA'iﬁ arraadehye! v, and

without limtation, the through cavities may be b into the tooling dies
and cr®4e dyeaprauting iosed.i figuradd(a) ig agerspeetivesdeiviaf the ntllidgdooled@l, uded i n

2 PR PO R BB Y BAP el A S P g T e,

| i nes togluioleérs)81 apthérai( ke, pdakky seMsacand7denvéatriyg LB iphary dflidghose

gS8WEtir§sleer?'182 faces out of the page) showing internal coolant bores 190 through 196
passing through the tool holder 181 and exiting on the pocket seat faces. Figure 11(d)
is a bottom view of the tool holder 181 (wherein the pocket seat face 198 for seating the
center drilling insert 183 faces out of the page) showing internal coolant bores 190
through 196 passing through the tool holder 181 and exiting on the pocket seat faces.

25  As can been seen from Figure 11(c) and Figure 11(d), two coolant bores 195 and 196

(internally connected by coolant bore 194 from the pocket seat 198 of the tool holder
181) exit on the pocket seat for the center drill insert 183 and, therefore, two coolant
flows 186 and 187 are directed toward cutting edges of the center drill insert. Only one
coolant bore 193 exits on pocket seat 197 supporting the peripheral drill insert 182 and

3

30 therefore, only a single coolant flow 185 is directed to a cutting edge of the peripheral
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[0081] Figures 13, 14(a), 14(b), 15(a), and 15(b) depict certain non-limng
enbodi nents of a fastener 250 adapted to secure a cutting insert (not
shown) t owewal4746hol der (not shown). Fastener 250 i nclpaaas2@ioeeds portion
252 (i.e., an end). Head WD 2012/047456PCT/US2011/051288 portion 252

i ncludes at | east one feature adapted to direct a coolant fluid toward a
cutting edge of a cutting insert. In a non-limting enbodi nent according to
the present disclosure, the at |east one feature of the head portion 252

includes a recess 254 adapted to direct a coolant fluid toward a cutting
edge ofirilhinggttt |H@N¢\rﬁ§erftde§é@@,rtéé teel kolgen b0 han deredsjly nhedified tepevids0.

per i phararf TRAs PR b BOPEPLABOL o FRETR e s fencsf éﬁ'ﬂ‘?{seﬁ%(f‘ééﬁ e to

bout 180 d n _Fi 15 he dIS ance t he recess
2x?gnds perﬁ%ﬁ@?al I'?urgﬁl ﬁ%fafWé"ﬁ@ﬁaz Y, ?E”PWEFEQPAH“'B99§%%C§@§”Bng| e
0. Fi gofreecdfbing)instapineluslivg ahosersd Cobhiht $04tehrHed abaptRier gdhédrdiaken at
line V- Vin Figure 15(a) and passes l|laterally through the recess 254. In

anct heéMagbiRing %Qrﬁﬁen%ﬁﬁwﬁiﬁgﬂo thishdisglegeiss ’_2'52"339(2@%(!1533;5@@ Visephewlingn tﬂe
f ast in the
ange EreRpag naLbetoanthi.o Babled 211 SRR fohfib BEESNI I, |
ar oundatae Baztdheouttlrxgnnﬁéri 200ra®¢mmd&tboe:abmrem Biggree 12fb) 368.tod eew

he. h 5) th h dept h d sh
o ¢ acn e inpeR R Bspas 2 o P uon Fteten torg My ahre 2@ 3 ng
i nser ta sestigred viev faikeAd oM@ Vogin %dr@q 2“(@53(5 8N8he fd18ed '%@clﬁﬂ'f‘l’rlué 5115 W’ll

enbodi ment of fastener 25 for exXanple, the recess whi ch
di18t arkassesithrodglue trasgibpavitied 1 hechanges direttiomnat the caemjet p@mmf Hrm cuthn@

dept n e BIGARTEREEES yRaL A28t I PURlERlcthoE0 Ml e melndigee ®

or di nag threkgh tavign2t eafurbet, r@cﬁrtﬁ&ﬁ@hth di?/&??qsuhfeludﬁﬁﬁ%paw éfh;?staé undue t
rimentati o esign a recess on e ea portiron O a Cu I N i nser

R TR A Tl ki ﬁaC'EI«QHfHQhM'%Réﬂ)@“sQ@tM@FPénﬂ@cﬂﬁoﬂé&ceé 2Ty

fluid t e t

Hooi o IRYRIA e AhidnaE Mok oRrfittoiBth A 805 306HE 821! Anrbhb@lldas

thé recessladbdutiet 22dsist defimed tmiyv&eanhe ltcnp portmta’aﬁemcalthrbagh edgiey of 1 and

ting edge |V i s_positioned on a
cutti ngb(')t?osr%rfgce 225 tf alhegad pgrtnon 224 of the ?astener 213. The bottom face 223 is

specifically shaped to account for the type and configuration of the cutting insert 210 so

that the coolant flow 225 is directed precisely towards an active cutting edge 226.
Further, the side extrusions 217 on the cutting insert 210 define a small gap with the

20  bottom face 2283 of the head portion 224 once secured on a tool holder by the fastener
213. In certain non-limiting embodiments, the through cavities 211 are drilled (in the
case of being a cylindrical hole) prior to furnace sintering the cutting insert 210.
Alternatively, and without limitation, the through cavities may be built into the tooling
dies and created when the cutting insert 210 is pressed in a mold or extruded in a

25  powder injection machine. The through cavities 211 may have any suitable geometry
including, but not limited to, a circle, an ellipse, lines, curve(s), spline(s), polygons, and

combinations of any of those geometries.

[0081] Figures 13, 14(a), 14(b), 15(a), and 15(b) depict certain non-liming
embodiments of a fastener 250 adapted to secure a cutting insert (not shown) to a tool
30  holder (not shown). Fastener 250 includes a head portion 252 (i.e., an end). Head

-20-



tool holder so as to contact and machi ne a workpi ece during a machini ng
operation. This will be described in greater detail hereinbelow A function
of the rewoe1228456n t he head portion 252 of the fasteneCcTAB011851288 di r ect
coolant fluid toward the active cutting 30edge of a cutting insert secured
to a tool holder by the fastener 250. Therefore, it will be WO

2012/ 047456PCT/ US2011/ 051288 understood that the recess shape, recess

di mensi ons, recess angle, and/or the nunber of recesses on the head portion
of the fastener may be varied fromwhat is disclosed herein and in the
acconmpBATRF T3 HGiises adlrpst enerfeptura adaateskiosdirecs ki qqoéelmltif&mct W?WEHdta woul d be
able t i t o] tyi ; (o) ast ener

ccor di o gregtel K athauReRt bR ofBEGRiphtadordlafe M biEhg
insertdbnbsUaDHhﬁatdEBtﬂhéM&MUmﬂﬂﬂW@r&xnbp$mbﬁuﬁﬁﬁﬁmfgéb?J@@$§§25§515( )
depicted i,n the.non-1imting enbodi nents of Figures 13,. a), an a

s o GoaPd siBels GoRlant DEiciEhary & Gt gAge B & cattieingar eautdiLlc &
reqpssgﬁ”wa@rgyﬁh@hﬁﬁgﬁéﬂﬁﬁying ot her shapes, such as rectangul ar, square,
oval, irregular, and circular, for exanple, may be used. Mirre generally, a

corpsrene! JORRY0NING Aol FEARE ORLBMANYCDEL PERLPIaHASAskEhalo 1 rec!

cool ant toward cutting a cutting insert secure ool hol der
by t hepéripitasaliy on shenhead pottion 235d rethefranbe b absanBd0 diegdesstarabout 180

008 i i to,the fi ., .at | t feature of the head
bor t1 o1ES855 AL F Rkl Ta i P fslp BB 3ini®h i Besnanie oo R bgRdior
cut ti n@ei RS pordph ii®mlidated by Mk sSaNngle é.ng;erré 18{h)ZRDicts A &8553kBtion

non-limting enbodi nents, the I|i glo_rtl_on 256 al so ' i's adapted to direct a
f 118w dhreush) tastenesedddakern at tlrﬂehgf edge Figure tafa) ang paases tateredytirdugb thet ool

i ncludin ' d.li 1] 256. |
cor t a1 'S 2pRoy ARLHeP RO kG RAC T BN S Sresh Br BBy "
di scl oxutre fastdned ésad peetich PBP tal lengtosmTdspiondinoiohn fedees I|eaedn ]fhé Io gl ant

Oow O C

Fover A998 (Y PG B 3E0RSHOGhA RGO A EHESS doahoUends Gniiah aIonddRe by e
| 22% "B porton 2oL ERLE G e e sloe ThE AR RSBl 159
f 46t erpartiosof ther fielstanes ongyr haes aay dapthednd asaps soitatpotd idoract2b8oadstpt ed to
secur ecotorllaentftc‘glvsvfarecr| fe 02u§t(|)ngt 8d8e to?glcu ?rlgdi%rs’ertsslcja(c::ﬂre%stotg ?olol holder by the
fastener. In the non-limiting embodiment of fastener 254, for example, the recess
depth, which is the distance d in Figure 15(b), may be about 0.1 mm, or about 0.27 mm.
In a non-limiting embodiment according to the present disclosure, the recess depth is in
20 arange from about 0.05 mm to about 0.5 mm. One having ordinary skill, on reading the
present disclosure, may, without undue experimentation, design a recess on the head
portion of a cutting insert fastener having a length, depth, and shape suitable to direct a
cutting fluid toward a cutting edge of a cutting insert secured to a suitably designed tool

holder by the fastener.

25 [0083] During a cutting operation, the recess 254 is positioned adjacent to an
active cutting edge of a cutting insert. A cutting edge is “active” if it is positioned on a
tool holder so as to contact and machine a workpiece during a machining operation.
This will be described in greater detail hereinbelow. A function of the recess 254 on the
head portion 252 of the fastener 250 is to direct coolant fluid toward the active cutting

30  edge of a cutting insert secured to a tool holder by the fastener 250. Therefore, it will be
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25hol der 262 shown in Figure 17(a). At least a portion of the axial
fastening portion 258 of the fastener 250 may i nclude threads 260 to

t hr eadedlwyoserumessshe fastener 250 to the tool hol der. Po®rasesil/05288v || be
understood that a fastener according to the present disclosure may include
an axial fastening portion, such as portion 258, adapted in any way
suitable to secure the fastener to a tool holder to thereby secure a
cutting insert to 30the tool holder. Al such alternate enbodi nents are
within the scope of this disclosure. WD 2012/047456PCT/US2011/ 051288

[ 0086] Undgrataoshibat thecimcasnghape tiecessldinnenzions repesvaagieyandor tieesumibeer

faci 11 PLeERETon B2 hedo BoRAGoBTo  BRELME I vt bSePathindtased® ® °
f ast enleereiragnd i thedecaneaagegnBligures, aftyfupthbethA1el yarepalskiieeasshaaf in the
head portjon 252 to acconmodate a hex wench for 5securing the fastener to

the t oPUIRIable tadnedifyiber wdious athibuedl & FeRAsSitA aticyu Easteneraccosdingi ng
t he fast ; t i i : t
Lhe 1 oo PRgedcl cigibfe't8Ye AR SpRIROAANY R A LI phRRC WD P
17( a) , urdue exgdrimentationi Theceebss 254 depictdd astheatan-rhitmgfarabediateras o0br di ng
to thi,§. di scﬁsg{e aIdO{% }/\%th certai In ot her l10aspects of cutti,n, i nserts
and t 0oPUHBY Hér €@k A0dy| AR B d JenetahspRlYgPRal RET eé)hdHQWleéfﬁr’ﬁ' w of an
enbodi rgeBgniebd ahSABEESEd ORI p@H@iﬁ%ﬁ@s hﬂﬁ?ggott?groslﬁp%spéﬁ@@ﬁg ?éicthﬁgl'ﬁba‘” es

16(a) and 16(b), respectively. ure 16(C) is a cross-sectional “view of

t he cuiduaig PverregniAD, angeicuear, fonexampleUmay /e yaed Meyre)generallyi ag i nsert

2 i . a.f : ' 14, i i 270
FON et e e T e T e T e
As i s &oottingieigehsf sacattingdreserosqrantd evhadolchdliéngy edgRstdrt iSWRAR Be
cuttlg%ogg%§6274a becones dull or unusable, the indexable cutting insert

270 ¢ e pErpen disc ®d, in the insert pocket of a tool holder to
position another cutting edge (e. g 274b) to contact the workpiece during
machi ni ng dB@4l i dvegin mierngde thadigueesombianst ngeffegiure of thephead podionut t i ng

[ todl [ : -shaped. single-sided cutting.i t,
0w 1300208 R PEEA Bh Bmn IR RN AE AR o B4R S bl Do Aol
nagel doaspresesra fih porkseRbaeretartamyohdinditagleptbddineHEE thé i pekthey 2581t ti ng
i nsert tg/pes. Such other cutting insert types include, for exanple, round
i nser t&450 {Sradanied ie diracta tlaw of coglambtowarses eutting asigegRfrasutting dngest

hexa I NSe j r. - Si ! t :

non. | g 74 1ol BRI 3R BlasiciRet hauaiRe HieBldiithb 280 e Rowon 296
non- | ilmicertag eorboditmegémbbdmentt | 4 fgsténel actBPdiagaotits pesdedt Hielduues ent
disclos%r , When the fastener 250 js positioned through a fastener bore 272
of cuth§ H@% Adead porion AAMPEISINGEROth feresaEs ifRg 8 i BPHiop7Which arsordaiedde

ggg Hork 28§&thar RPEE QS Mw LPEoBMhBloviAT Aty RAGEI &nfng TnsbASddalfsq 250

to a tool holder by the fastener.

[0085] Referring now to Figures 13, 14(a), 14(b), 15(a), 15(b) 16(a) — 16(c),
17(a), and 17(b), in a non-limiting embodiment, fastener 250 further comprises an axial
fastening portion 258 adapted to secure the fastener 250 to a tool holder, such as tool
25  holder 262 shown in Figure 17(a). At least a portion of the axial fastening portion 258 of

the fastener 250 may include threads 260 to threadedly secure the fastener 250 to the
tool holder. However, it will be understood that a fastener according to the present
disclosure may include an axial fastening portion, such as portion 258, adapted in any
way suitable to secure the fastener to a tool holder to thereby secure a cutting insert to

30 the tool holder. All such alternate embodiments are within the scope of this disclosure.
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at least a portion of the fastening bore 272 together define a cavity 276.
The cavity 30fluidly conmunicates with a cool ant bore 278 in tool hol der
262. As swowmids74she series WO 2012/ 047456PCT/ US2011/ 0BC28B2@ifl/081289HWs
running fromthe positions "a" and "b" in Figure 17(a), cool ant bore 278
and cavity 276 provide a continuous through passage for cool ant. Features
of the head portion 252 of the fastener 250, such as recess 254 and/or lip
portion 256, direct the flow of coolant that passes from cool ant bore 278
and through caV|ty 254 toward a 5cutting edge 274 of the cutting insert
270. q&ﬁd89‘]\ fastaper amorémgrfpltbls d@ﬂ%urercg:tnagallmwtctuctda;eothenfelatmmetsl ng

conventyrestooBf By e feesis A QAL ol r Bl et B e 5o i d hon dor

262 i nclittidg mgsemw @Molb@u@rzmr e&@dwp@%fds‘%ér&ﬁé@ﬂ%ﬂu& Q%Qa@@rﬁél' 8Paky2;
whi ch i ncl ud&%r ecess 254 and/or lip portion 256, are 10properly

posi ti oies PolgoNahtecersw4fin die hRad ROMisnas? haceuamasateanexamgnch tﬁ@roughd
cay t YS@ﬁ:r@qﬁbWQQe%F QFhélé?F eﬂg §§Qst§§g%rﬂ@vue dét%v? Iuﬁg(g@a% an

is directed by recess / or towar e 274.

I n Fi glif( )1§€(calyl,ngtthe faﬁgnemzm tcctlltetnooghaldgezazmsoomwey\/oumhgdﬂsrbraavoIt@
directed tl S %@e cutting edge region, and the flow of cool ant reduces
t he teﬁf P8 u the intensity of t her mal cycling at 15the active

cutting edg B %r’@] The enera osition of recess 254 with
respect to @@[8?? ggf?fﬁérm NOWA0 A es Jib( 01@(«‘3‘} 742), go8f Ul(b}, sediaieaevalool ant
Lort chmensha oot (Y totdhdteicBRYA fo tfls BRRIGSLES didhd DRI BARY

pOI’tI on of Fi t(:JUI’e I 0SS- sec 1 on
sH&wn aspelatsgg eutting b)sert\s}‘w‘rd tdot hbllers reee dialossd /&lpb'rsp’ﬁgttli/GS'CHW add@ t@pe

iti f th tt I | h th
b oss- B8R gl GRBBGrt ST R RinbloR e bBr A PR aneipda8 idiascut i ng
i nser t1 6€(5§)ah6 1@l(@)t P@épercﬁ%lgn W(Tf:urbhfts é}”stal BDsEQRktidRa \BEw o??hé;@t??ﬁﬂg iMsert
section S -5, which is on 17

-hand side of Figure ection S
- S, a?éb%ﬁﬁ@éugeéévutéw Figupe 6fr r%dtnb@twetrezm@cmdemafa@m@nmgemeuon

258 of e w . of . coal an ot dlrected
Fovar 'S BoVTTRG S e R el

[ 0691]|ndjeb(ablacuttinlgmdgesgszdmmwems iaraewdiimend artt When &l M@@lﬂl‘ @umhbe
cavity can be provided by designing the axial fastening portion 258 of

the f Qﬁnéﬁf DERIS EHEPY iedIR2Y 48 RRcomeedull ar wpusabietthedn @18@16? @gﬁtlags t hat
T RS S R T F R Ao e
cool aranofverec2iigy edgel (¢.lge 27ab) ty ca@ctine Wwerkpirdeadlriry maoMiniey 6péraﬁons.
Although the accompanying figures depict the cutting insert 270 as an indexable,
20 square-shaped, single-sided cutting insert, it will be apparent to one considering the
present disclosure that the novel fastener discussed herein may be adapted for use with
other cutting insert types. Such other cutting insert types include, for example, round
inserts, triangular inserts, trigonal inserts, pentagonal inserts, hexagonal inserts,

octagonal inserts, double-sided inserts, and non-indexable inserts.

25 [0088] Referring to Figures 17(a) and (b), in a non-limiting embodiment of a
cutting tool 280 according to the present disclosure, when the fastener 250 is positioned
through a fastener bore 272 of cutting insert 270 and secures the cutting insert 270 to
tool holder 262, at least a portion of the axial fastening portion 258 of fastener 250 and
at least a portion of the fastening bore 272 together define a cavity 276. The cavity

30  fluidly communicates with a coolant bore 278 in tool holder 262. As shown by the series
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WO 2012/ 047456PCT/ US2011/ 051288 | arger or smaller rate of coolant flowto
the cutting edge. In certain non-limting enbodi nents, for exanple, the
dept h of wbeorxaess 254 on the head portion 252 ranges Pcoms2010hsrz8go 1.0
nm depending on the size of the cutting insert, as well as the size of the
fastener 250 itself. 5[0092] Table 1 lists various non-limting exanples of
conbi nati ons of fastener head recess depths, axial fastening portion

di aneters, and fastener bore dianeters that may be used in enbodi nents of
cutting tools constructed according to the present disclosure. It will be

r ecognPiz@dowh atnning fvinmiispesions &'aand " Talfigure 1ai(@), sovlaek bbtsPY@ aadd may

be varj . oyi f rate of coolant flow.,to th

cut 1 ey B n b A R P sl sBh R bR g st o

cut ti ngoitioaeas2softhe faSIBhBI P8O PAICANER] RIcess Pahl shdloExapptiendss, bastemer head
recess, depth g axi al fastening portion diameter (nm_ fastener bore

di anet few @&rﬁ? lanythes passes from coolant bore 278 and through cavity 254 toward a

5 cutting edge 274 of the cutting insert 270.

[0089] Thus, for example, referring again to the non-limiting embodiment of a
cutting tool 280 depicted in Figures 17(a) and 17(b), when conventional cutting insent
270 is secured by fastener 250 to tool holder 262 including coolant bore 278, and when
the fastener’s head portion 252, which includes recess 254 and/or lip portion 256, are
10 properly positioned, coolant flows from the at least one coolant bore 278, through cavity
276 defined between the fastener 250 and the fastener bore 272, and is directed by
recess 254 and/or lip portion 256 toward cutting edge 274. In Figure 17(a), the region
of cutting edge 274 toward which coolant is directed is an active cutting edge region,
and the flow of coolant reduces the temperature and the intensity of thermal cycling at

15 the active cutting edge region.

[0090] The general position of recess 254 with respect to cutting insert 270 and
tool holder 262 useful to direct coolant flow toward cutting edge in action 274 is depicted
in the right-hand portion of Figure 17(a), which is a cross-section taken along line T~ T
shown in Figure 17(b). When the fastener 250 and cutting insert 270 are positioned in

20  one region of the cutting tool 280 as shown in the cross-section T — T, the relative

positions of the fastener 250 and cutting insert 270 in another region of the cutting tool
280 are as shown in section S — S, which is on the left-hand side of Figure 17(a). In
section S — S, a continuous cavity is not formed between the axial fastening portion 258
of the fastener 250 and, therefore, a flow of coolant is not directed toward a cutting edge

25  of the cutting insert 270 at that section.

[0091] In a non-limiting embodiment according to this disclosure, the cavity 276
can be provided by designing the axial fastening portion 258 of the fastener 250 so that
it has a diameter in at least certain regions that is smaller than a diameter of the
fastening bore 272 of the cutting insert 270. It will be recognized that the dimensions of

30 the recess 254, the coolant bore 278, and the cavity 276 may be varied to provide for a
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4 4.8 2 0.104 4.8 3 0.20 3 3.840.053 3.8 [0093] still referring to
Figures 17(a) and 17(b), and as di scussed above, when 15a region of the
head portworoR2dR74sh fastener 250 is not positioned oppoPCTAISAN1ASL28Y e
cutting edge, as in cross section S - S, coolant flow is bl ocked by the
head portion 252 of the fastener 250. In the enbodi nent shown in Figures
17(a) and 17(b), coolant can only energe between the head portion 252 and
the cutting insert 270 in regions in which the recess 254 is present in

head portion 252, . _ o
larger or smaller rate of coolant flow to the cutting edge. In certain non-limiting

embodiments, for example, the depth of the recess 254 on the head portion 252 ranges
from 0.05mm to 1.0 mm, depending on the size of the cutting insert, as well as the size

of the fastener 250 itself.

5 [0092] Table 1 lists various non-limiting examples of combinations of fastener
head recess depths, axial fastening portion diameters, and fastener bore diameters that
may be used in embodiments of cutting tools constructed according to the present
disclosure. It will be recognized that the dimensions listed in Table 1 are not exclusive
and may be varied, for example, to provide for a rate of coolant flow to the cutting edge

10  that may be desirable or necessary when using specific cutting inserts or machining

parameters.
Table 1
Example d - fastener head axial fastening fastener bore
recess depth (mm) portion diameter diameter (mm)
(mm)

1 0.27 4 4.8

2 0.10 4 4.8

3 0.20 3 3.8

4 0.05 3 3.8

[0093] Still referring to Figures 17(a) and 17(b), and as discussed above, when
15  aregion of the head portion 252 of fastener 250 is not positioned opposite an active
cutting edge, as in cross section S - S, coolant flow is blocked by the head portion 252
of the fastener 250. In the embodiment shown in Figures 17(a) and 17(b), coolant can
only emerge between the head portion 252 and the cutting insert 270 in regions in

which the recess 254 is present in head portion 252.

20 [0094] Referring again to the non-limiting embodiment depicted in Figures

16(a)-16(c) and 17(a)-(b), an aspect according to the present disclosure is directed to

25



20[ 0094] Referring again to the non-limting enbodi nent depicted in Figures
16(a)-16(c) and 17(a)-(b), an aspect according to the present disclosure is
di rect ed wo 2010426382/ 047456 PCT/ US2011/ 051288 cutti ng t o@CTABR011/M061288i Ng an
internal coolant system The cutting tool 280 conprises at |east one
conventional cutting insert 270, a tool holder 262 (partially shown), and
at | east one fastener 250. The cutting insert 270 conprises at |east one
cutting edge 274 and at | east one fastener bore 272 adapted to accept a
fastener 250 to renovably 5 fasten the cutting insert 270 to the tool

hol dercuztélzg tom 288t including ynhitemet epelanbeyséen7 2l eneutting tcﬁ@ls&B@r@mQB@e%& i ne

at | o) n ng
hser easE0e GBionAlorndn i 276 LB holddy 62 ohREAYIRRENT, £ 07, g
i nser tleﬁﬁﬁom@f&@wm}ﬁa oTrhdﬂeutlnagllnm{ dzo cBﬁﬁ)rbﬁstaln@afsa@hertﬁmlr@@dgé a7a

i enmbodi nent, the tool hol der 262 co rises _at |east one cool ant

o tleast
nge '22%5' a%an%éﬁ%mﬁfetgprs 217&%%%3 te %?ﬁﬁtr?e asigglerk§0derepwyaply t he
cavsl t Vo dtehr thbrm.rg;)msbh@m ﬂa@m@ri@&%mize%C%é"aﬂgaafs%h@féstehé%&r%%@ a

head portion 252 he fastener 250 conprises at |east one feature adapted
to di raud thehlastarelr 200 dadinaral least winei cayity @56 t2&tlowf a chelaotita flowy thresightth@70.

In a nonzlimti nbodi nent cc rdi,n t P, ent disclosure, the at
| cact "SRG Berer ERRE RV RAREER FRUIh 252 Bl edRrs a8 ic lote:
t owar @A RUddungd esdgrR t3érhdiaef 26@©yqué FAIOnéM380.t In2d AohNehitilg Bnibd RHes
254. In another non-limting enbodinent, the at | east one feature of the

head pbetperhader 26Rpemarises af least onasoelgst hare 2eRadareddataonvgy édge 274 of
t 256.
[ 0o tdd e fSHiRte 1ol BoRRaGeRA U RAUAY B8 1 ATRILARTING PRl P1

pr eserHccb@aﬂngctd) dsardasclddwe,cmhtehdqpoirhm%Z obther fastshea 250t @ised atdeast ng
one or a, hi ee teel, cobalt, allog C carbide, a

cer meton eae@éw&rﬁct?pt fnip Bt 4 foant toward[%@%fgﬁﬁgst %R g insgt
embodi IENt & HhoA-livtiing B&Ho@%el%c&%o(ﬂélﬂg tb hd F‘es‘érn?él%'&ios@'réGthesdﬂrlé‘asttoﬂ%
recess of the head portion of the fasténer extends peripherall'y from about
30 dedeetue wbthebbead meclo@e@%e@ammdtth@hrhehﬂjlepmodamnpwerd aroumr@f@dge 334

25degr t 0..abaut d es_on the ad portion. not her

3 Pl de RO BNt 22 Al dSSa PRet 2 i AR R VML BRI the
di SC| Qi U dst drieeretilrbiohthd NE&d boﬁmiﬁ’@Qéa;ﬂeﬂﬂ@rdn@@ﬁﬁeﬂ%oléﬁﬂ&bw@@@hl ngs nay
conprise one or nore of, but are not limted to, titaniumnitride, titanium

car bi daitting adgednt ¢ thrculdinpiinsait 379 head pogiien kirhes sPIRArERE @elip portion
256.

[0095] In non-limiting embodiment of a cutting tool according to the present
20 disclosure, the cutting insert comprises a substrate including one or more of a high

speed steel, cobalt alloy, a cemented carbide, a cermet, a ceramic, and a diamond.

[0096] In other non-limiting embodiments of a cutting tool according to the
present disclosure, the recess of the head portion of the fastener extends peripherally
from about 30 degrees to about 180 degrees on the head portion, or from about 45

25  degrees to about 120 degrees on the head portion.

[0097] In another non-limiting embodiment of a cutting tool according to the
present disclosure, the cutting insert comprises a wear coating. Wear coatings may
comprise one or more of, but are not limited to, titanium nitride, titanium carbide,

aluminum oxide, silicon nitride, and zirconium oxide.
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WO 2012/ 047456PCT/ US2011/ 051288 [0098] In still another non-limting
enbodi nent a cutting tool according to the present disclosure is one of a
mlling twol2e12204b436i ng tool, a turning tool, a drillingPCoaiS2o1an61288 gener al
machi ning tool. However, it will be apparent that the invention nay be
adapted for use with any cutting tool including a cutting insert secured to
a tool hol der 5by a fastener. [ 0099] Another non-limting enbodi nment
of a cutting tool according to the present disclosure conprises a fastener
250 including at | ease one recess 254 on a head portion thereof, as
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securing a outtrng rnsert to a tool holder Possrble materials of construction for such

15  fasteners include, for example, steel, stainless steel, titanium, titanium alloy, and any
other materials having mechanical properties, corrosion resistance, and other
characteristics suitable for use in securing a cutting insert to a tool holder and for

directing a coolant toward a cutting edge.

[0101] The present disclosure has been written with reference to various

20 exemplary, illustrative, and non-limiting embodiments. However, it will be recognized by
persons having ordinary skill in the art that various substitutions, modifications, or
combinations of any of the disclosed embodiments (or portions thereof) may be made
without departing from the scope of the invention as defined solely by the claims. Thus,
it is contemplated and understood that the present disclosure embraces additional

25 embodiments not expressly set forth herein. Such embodiments may be obtained, for
example, by combining and/or modifying any of the disclosed steps, ingredients,
constituents, components, elements, features, aspects, and the like, of the
embodiments described herein. Thus, the present disclosure is not limited by the
description of the various exemplary, illustrative, and non-limiting embodiments, but

30 rather solely by the claims. In this manner, it will be understood that the claims may be
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enbodi nents descri bed herein. Thus, the present disclosure is not limted
by the description of the various exenplary, illustrative, and non-limting
enbodi merwe,20tut47406r at her solely by the clains. |n thisPeRAISeoLI/05t288d | | be
understood that the clainms nay be anended during prosecution of the
present patent application to add features to the clainmed invention as
variously described herein. WD 2012/ 047456PCT/ US2011/ 051288 CLAI M5 W
claim 1. A fastener adapted to secure a cutting insert to a tool

hol der, the fastener 5conprising a head portion including at |east one

f eat ur@mgodpd sdring rapseaittion o doe aresant patent palicatiorcietaddhtpadarges toftha
cutting.i I p toql . py the fastener. 2. The fastener
of cIdgﬁb%%?&hgﬁg§ﬁagﬂgthQWéganggé%gga ure of the head portion conprises
a recess adapted to direct a coolant fluid toward a cutting edge of a
cutting 10insert secured to a tool holder by the fastener. 3. The fastener
of claim1, wherein the at |east one feature of the head portion conprises
alip portion adapted to direct a coolant fluid toward a cutting edge of a
cutting insert secured to a tool holder by the fastener. 15 4. The
fastener of claim 1, wherein the recess extends peripherally from 30
degrees to 180 degrees on the head portion. 5. The fastener of claim
1, wherein the recess extends peripherally from45 degrees 20 to 120
degrees on the head portion. 6. The fastener of claim1l, wherein the
recess fluidly communicates wth a cool ant bore of a tool hol der when the
fastener secures a cutting insert to the tool holder.
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257. The fastener of claim1, further conprising: an axial fastening
portion; wherein the axial fastening portion and a fastening bore of
a cuttingwonseya74secured to a tool hol der by securing tReTfisgeigner28s hr ough
a fastening bore of the cutting insert together define a cavity in fluid
comuni cation with the recess. 30 WD 2012/047456PCT/ US2011/ 051288 8. The
fastener of claim?7, wherein: 5the recess is in fluid conmunication with
the fastening bore of the cutting insert and at | east one cool ant bore of
the tool holder. 9. The fastener of claim?7, wherein: at least a
di stal portion of the axial fastening portion conprises threads adapted
10to threadedly secure the fastener to the tool holder. 10. The fastener
of claim1, wherein the head portiofLAIMSudes a recess and a |ip portion
adaptqﬂ/ta Mnrk together to direct a coolant fluid toward a cutting edge of
a cutt ﬁb ff&ert secured to a tool hol der by the fastener. 15 11. A
cutting tool conprising: a tool holder including a coolant bore; a cutting
i nsert1.i ncl Adastgnar adddted go edg@reaanduktinhassaniong tdareildanthe fastener a
fastener adapted to, secure thg_cuttinqgnnsert to the tool holder, t

h
f a®t erfMPOBendr1e3hiPHOR daRURIBE! dpast one fealye AgaRtathiariterd apdlanidiuihser
S Seadiatt bty bage oPelcRingMhsER SUELRM INPIdARLRRE L tRE AAGBNbNE

fasteni ng bore, astening bore and the fastener define a cavity fluidly
comuni cating with the coolant bore and adapted to direct a cool ant through

the CLﬁ.t ' Ny a%cténearnoq c‘iaCfrVr\lla { ,dwﬁgr%inhﬁaedatqggét' ON¥ feature of the head portion
comprises a recess adapted to direct a coolant fluid toward a cutting edge of a cutting

10  insert secured to a tool holder by the fastener.

3. The fastener of claim 1, wherein the at least one feature of the head portion
comprises a lip portion adapted to direct a coolant fluid toward a cutting edge of a
cutting insert secured to a tool holder by the fastener.

15
4. The fastener of claim 1, wherein the recess extends peripherally from 30 degrees

to 180 degrees on the head portion.

5. The fastener of claim 1, wherein the recess extends peripherally from 45 degrees

20 to 120 degrees on the head portion.

6. The fastener of claim 1, wherein the recess fluidly communicates with a coolant

bore of a tool holder when the fastener secures a cutting insert to the tool holder.

25 7. The fastener of claim 1, further comprising:
an axial fastening portion;
wherein the axial fastening portion and a fastening bore of a cutting insert
secured to a tool holder by securing the fastener through a fastening bore of the cutting
insert together define a cavity in fluid communication with the recess.
30
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25wherein the head portion conprises at |east one feature adapted to direct
a coolant fluid to the cutting edge of the cutting insert. 12. The cutting
tool of cweizm2lo745ehere the at | east one feature of thePhedat2@a05i288
conprises a recess adapted to direct coolant fromthe cavity toward the
cutting edge. 30 WD 2012/ 047456PCT/ US2011/051288 13. The cutting tool of
claim1l, where the at |east one feature of the head portion conprises a
lip portion adapted to direct coolant fromthe cavity toward the cutting
edge when the cutting insert is secured to the tool holder by securing the
fastener through the fastening bore. 5 14. The cutting tool of claim11,
wherein the cutting insert conprises a substrate conprising one or nore of
a high speed steel, a cobalt alloy, a cenented carbide, a cernet, a
ceram c, and a di anond. 1015 The cutting tool of claim1l, wherein the

recess_ext ends i pher al | m 30 degrees to 180 degrees on the head
porti of. 16! hel'ltfgs? u%)rt‘? NV)BNN PréMai m 11, wherein the recess extends

persi pher al |%e‘°ﬁé@@é§% if9li®esSmhuneiFtegis i %témﬁg BeAd o PRI 4 fing GertThe

cutting tool of claim1l, wherein the cutting 1 nsert conprises a wear

coat i med atilgastrore @Q@ltanhgote)@ﬂ theftoel kalder 7, V\/ner ein the wear coating
conprises at |east one of titaniumnitride, titanium carbide, alum num
oxide, silicon nitride, and zirconium oxide. 19. The cutting tool of claim

11, wher ei nThé easteindn dfeldinny, weeie of a milling tool, a boring tool, a
tur ning tool, a drilling tool, and a general machining tool. 20. The
cutting tocdt gesta ﬁiSFﬁlPP”'%@‘@iena’f'ﬁéaﬁt&@t@r@%%&@é‘mﬁeﬁH@r%@ﬁtad@@t@%sert

10 to threadedly secure the fastener to the tool holder.

10.  The fastener of claim 1, wherein the head portion includes a recess and a lip
portion adapted to work together to direct a coolant fluid toward a cutting edge of a
cutting insert secured to a tool holder by the fastener.
15
11. A cutting tool comprising:
a tool holder including a coolant bore;
a cutting insert including a cutting edge and a fastening bore; and
a fastener adapted to secure the cutting insert to the tool holder, the fastener
20 comprising a head portion;
wherein when the cutting insert is secured to the tool holder by securing the
fastener through the fastening bore, the fastening bore and the fastener define a cavity
fluidly communicating with the coolant bore and adapted to direct a coolant through the
cutting insert and toward the head portion;
25 wherein the head portion comprises at least one feature adapted to direct a

coolant fluid to the cutting edge of the cutting insert.
12.  The cutting tool of claim 11, where the at least one feature of the head portion

comprises a recess adapted to direct coolant from the cavity toward the cutting edge.
30
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25conprises a recess, and the fastening bore and the fastener define a
cavity fluidly comunicating with the cool ant bore and adapted to direct a
cool ant twoaon4t4se cutting insert and toward the head pomTitsern 1whesst he
cutting insert is secured to the tool holder by the fastener. WO

2012/ 047456PCT/ US2011/ 051288 21. The cutting tool of claim 11, wherein the
head portion includes a recess and a |lip portion adapted to work together
to direct a coolant fluid toward a cutting edge of the cutting insert

secured to the tool holder by the fastener. '
13.  The cutting tool of claim 11, where the at least one feature of the head portion

comprises a lip portion adapted to direct coolant from the cavity toward the cutting edge
when the cutting insert is secured to the tool holder by securing the fastener through the

fastening bore.

14.  The cutting tool of claim 11, wherein the cutting insert comprises a substrate
comprising one or more of a high speed steel, a cobalt alloy, a cemented carbide, a

cermet, a ceramic, and a diamond.

10 15.  The cutting tool of claim 11, wherein the recess extends peripherally from 30

degrees to 180 degrees on the head portion.

16.  The cutting tool of claim 11, wherein the recess extends peripherally from 45

degrees to 120 degrees on the head portion.

15
17.  The cutting tool of claim 11, wherein the cutting insert comprises a wear coating.
18.  The cutting tool of claim 17, wherein the wear coating comprises at least one of
titanium nitride, titanium carbide, aluminum oxide, silicon nitride, and zirconium oxide.
20

19.  The cutting tool of claim 11, wherein the cutting tool is one of a milling tool, a

boring tool, a turning tool, a drilling tool, and a general machining tool.

20.  The cutting tool of claim 11, wherein the fastening bore of the cutting insert

25  comprises a recess, and the fastening bore and the fastener define a cavity fluidly
communicating with the coolant bore and adapted to direct a coolant through the cutting
insert and toward the head portion when the cutting insert is secured to the tool holder

by the fastener.
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21.  The cutting tool of claim 11, wherein the head portion includes a recess and a lip
portion adapted to work together to direct a coolant fluid toward a cutting edge of the

cutting insert secured to the tool holder by the fastener.
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