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[ 0001] The present disclosure relates to cutting tools and cutting inserts
for machining nmetallic materials. DESCRI PTI ON OF THE BACKGROUND OF THE
TECHNOLOGY 15[ 0002] As used herein, the term"netal cutting"” broadly refers
to machining, turning, mlling, drilling, boring, planing, shaping,

ream ng, and |like material renoval openrﬁm?ns performed on netallic (i.e.,
metal and nmetal alloy) materials. Cutting tTools used in netal cutting
typically are subjected i i es. During netal
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20def orm t he wor kpi ece. Bec éf I of the workpi ece and
the cutting edge of the cutting tool, shear deformation is produced in the
nmetal lic workpi ece, generating netal chips fromthe workpiece. A cutting

tool .tip or cutting insert will gen include a rake face, which is a
port|50n of the tip or insert that eﬁ@glm(:)@%and further defornms chips

after the chips are formed at the cgt[éin d‘qe of the tip or insert.
25Cutting inserts may al so include 2ddft} AEEQT 9features that control chip
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10 BACKGROUND OF THE TECHNOLOGY
FIELD OF THE TECHNOLOGY

[0001] The present disclosure relates to cutting tools and cutting inserts for

machining metallic materials.

DESCRIPTION OF THE BACKGROUND OF THE TECHNOLOGY

15 [0002] 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
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

20 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,
generating metal chips from the workpiece. A cutting tool tip or cutting insert will
generally include a rake face, which is a portion of the tip or insert that encounters and
further deforms chips after the chips are formed at the cutting edge of the tip or insert.

25  Cutting inserts may also include additional features that control chip size and shape.
The chips produced in metal cutting are hot from deformation and frictional forces and

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

[0003] Because cutting inserts experience high loads and frictional contact with

the workpiece and the machined chips, the cutting insert, and particularly the insert's



The chips produced in netal cutting are hot fromdeformation and frictional
forces and are in close contact for a time wwth the cutting tip or cutting
insert. WOWB{Y/¥A7455PCT/ US2011/ 051281 cutting edge, iPQTﬁ@A‘Pé@S%l very

hi gh tenperatures. For exanple, cenented carbide cutting inserts may be
heated to tenperatures greater than 1, 800F (982C) during cutting of hard
steels. High cutting insert tenperatures increase wear during netal cutting
and, thus, reduce cutting insert service |life. Machine tool operators can
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better ensure that coolant will contact the interface region and renove
hed® erﬁHQWQQ-cutting insert's cutting edge. However, although excess

cool ant is applied, because of the tight tolerances at the interface region
and the contli0998ls Tyediioaallyreostardsiaps fest fremean axieralseurdatosthehragioanof

o1 o kBN EasS e aBeR Dl b BiAdbRada b el ShATEF bR Sk P
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through tubing from an external coolant source. Another method of applying coolant to
20  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

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

[0006] Conventional methods of applying coolants to a cutting edge/workpiece
interface region are inefficient. For example, an excess amount of expensive coolant
25 typically is applied during metal cutting to better ensure that coolant will contact the
interface region and remove heat from the cutting insert’s cutting edge. However,
although excess coolant is applied, because of the tight tolerances at the interface
region and the continuous generation of chips at the interface, less than an optimal
amount of coolant is delivered to the interface region to efficiently and effectively reduce

30 the temperature of the cutting insert’s cutting edge. As such, the operating temperature
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WO 2012/ 047455PCT/ US2011/ 051281 of the cutting insert's cutting edge may

remain ver hi%ﬂ reducing cutting insert service life. %0007]
Accor di ng\]vé,zog &858 exists for an inproved arrangenent FPEF/USIHIOIRS!t he

tenperature of the cutting edge of a netal cutting insert during cutting
operations. 5ln particular, a need exists for an inproved systemto deliver
coolant to the cutting edge/ workpiece interface during cutting operations.
SUMVARY [ 0008] An aspect according to the present disclosure is directed to

a cutting,l0insert copprisin t | east one cuttin dge and. at | east aqne
fast eneP” bt GUULEH RN T GURPESUCAMALLeBARY YN glortsgHEng i nagrisrevice
cuttinglifgrsert to a tool holder. The fastener bore includes at |east one
cool ant fl ow recess adapted to direct a cool ant though the coolant flow

recess and t pygd7 t Agcaid ;& né eSE?éHfo?%ngﬁ%g%\\é%lfﬂrréngﬂﬁ%ffo@%&@éﬁ%% is
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adapt edeaﬁe@maprec@iﬁt@ﬁh@@@nriﬁgrou&m@w&wo@@curI ng the cutting insert to
the tool holder. The at |east one fastener bore includes at |east one

cool ant flow recess adapted to direct a coolant 20 though the cool ant flow
recess and toward a head portion of the fastener when the cutting insert is
secured to the tool hol der by the fgstener. The tool hol der conprises at

| east one insert pocket adapted to MABKe cutting insert and allow the
cutting insert to be secured to the tool holder by the fastener. The tool
hol der ~ f ur t hEROQ& nphn seBesl ageesding dadhe Brsisant diselos sl spdicarted talp catting

co nt e I e | ow r s of
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cutting e?&ecg t he ca;ttin%insert. _
fastener bore includes at l2ast one coolant flow recess adapted to direct a coolant
though 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.

15 [0009] 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
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

20  though 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
least one insert pocket adapted to accept the cutting insert and allow the cutting insert
to be secured to the tool holder by the fastener. The tool holder further comprises at
least one coolant bore adapted to direct coolant from the tool holder to the at least one

25  coolant flow recess of the fastener bore. The head portion of the fastener and the
coolant flow recess of the fastener bore define a gap that directs coolant toward the

cutting edge of the cutting insert.
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to the present disclosure is directed to a cutting insert including an
i nternal WO EYstem wherein the cutting insert conpFrdE20idP5128Lst one
cutting edge, at |east one fastener bore adapted to accept a fastener for

removably fastening the cutting insert to a tool holder, and at |east one
t hrough cavity 5positioned adjacent to the fastener bore. The at | east one
through cavity extends froma top face of the cutting insert to a bottom

face of the ,hg,insert and is adapted to direct a coolant fluid though
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t he cut wheg thesetting ifbert efadtgred oentanfl holer fogst fasteneand t he at | east one
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Fi gure tic to of,a non-limtin
doubl e-%ﬁQW ﬁ‘?Y'D’i %cbapg%g o] Hﬁe&r% 8?¥Ya8{ trﬁ“@ﬁgl@e f?‘h)ngdﬁﬁe%af' JPWAE ad18@6r di ng
to the PEEBA 1k EEO%H Ehen R QRHR %Wi@?@ﬂekﬂ@é%%@@@ﬁ%lc[e@%%eF' gure
1(c) is a schematic cross-section of a non-limting enbodi nent of
15  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.

20 BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The features and advantages of methods described herein may be

better understood by reference to the accompanying drawings in which:

[0013] 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;

[0014] 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;



a cutting insert, a fastener, and a portion of a tool holder according to

the present disclosure, revealing coolant flow recesses in the fastener
bore of tWQXMAM/HY i nsert and cool ant flow guided by aPhE4F2H308128h of the
fastener; 5[0016] Figures 2(a) and 2(b) are a schematic side view and a

schematic end view, respectively, of a non-limting enbodi mrent of a cutting
(mlling) tool according to the present disclosure, showng nmultiple
cutting inserts secured in the holder of the cutting tool with multiple

f ast eners; 0017] Figure 3(a) is a schematic top view of a

non-I'i i ti ng (&M e 8%0_)6{5 R0 @maézcsqra%irswm SR Baburaing segadiment of
accor di Aguitthd MBeR! 89858} TS Bb RionH AN Boldar ﬁéo&r@mgaﬁthégﬂlé’sc%rﬁ?esses?
[0018] Figure 3(b) is a schematic top view of the double-sided mlling
cut t i ngdisestre,oRVeRing eodaal) flaw decessas tire e fagtarmr diong of the: tuetipg éssent and

di scl : : i ' hemat i -sect f
non- 1 1 npSRgt o suiaas Py Sindastb o g Bl Tast ener - reveal ing.
lant fl i f b f the cutting i t and
coolant 11 owdfifeiecrByrds RB anEca Bl ale 8Rehrant S ait & 32Femadt Sergur o
4(a) isviewsebsaytivelyt 8Pa\HoRWirRiting dhetodik@nt b ca nf¥BiRE) Rol Aceord i ded

mlling cutting insert according to the present disclosure, including three
cool ant tha RigseBtdisslosurensiioming TuiltiRie ruitnggneertoeecuredin e heldes of hegnent s;

20[ 0021&1‘5‘1%%& ‘('ﬁ?“gdﬁt?%'@ﬁ%?ﬁg%“ c top view of the double-sided mlling

cutting rnsért o and a fastener according to the present

di scl osure; [ hgure c)..is.a schematic cross-sectjon of_ a
non-limti ng[oeor?t;,(;di %@ﬁ@ 8@)35 E&Cﬁéﬂgﬁnfﬁg%m‘” g8 angnflggl 'BR&EM qdér\%ﬁf)%@
coaltant délisiegicsd aRiag icOttingeiné &3 taee@rrdn’cgaroeth@;prbb@qmééleei insIglingaRfee
cool ant fl ow f?w ded by a head portion; 25[0023] Figure 5(a) is a schematic

top vi efPYRNLIWAEFeSFEEI ng enmbodi ment of a single-sided milling cutting
insert accordi n% to_the gres_ent di scl osure including four coolant flow
recesses; WOOIB]2/iguasB(eris asebenyatis to@view of the Jabpetsideidguillingsgudlings a
schemat j '

5(a) an&gghﬁozﬁ@%\évrﬁék:%a&&sﬂﬁlgp"}ltn%r ?ﬁgg%}@stlgln'bgg}régc%rﬁlscﬁgcélosnusrgrt of Figure

[0019] Figure 3(c) is a schematic cross-section of a non-limiting embodiment of
15 acutting insen, 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;

[0020] 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 [0021] 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;

[0022] 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 [0023] 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;



[ 0025] Figure 5(c) is a schematic cross-section of a non-limting

enbodi nent of a cutting insert, and a fastener, reveali n% cool ant fl ow
recesses YA 2PH&4 K3t ener bore of Sthe cutting insert andCEZBSPUAOSEEby

gui ded by a head portion; [0026] Figure 6(a) is a schematic top view of a
non-limting enbodi nent of a si ngl e-sided cutting insert for boring
operations according to the present disclosure including four coolant flow
recesses; [0027] Figure 6(b) is a schematic top view of the

si ngl e- si ded i NS t of 1 re6 and a fastener accordin to
the present Iﬁ@cﬁ 8'198 ’Saﬁ["gj IC#PB&}%N g')e Fiagle-geRd mitiNg qub

secti onirgkritofMaguid Hal aRe ae%%erf%@boﬂﬁng’lt&met;br'égehﬂél%lbs&%r bori ng

oper ati ons, and a fastener, revealing coolant flow recesses in the fastener

bore of the eyiddnorighAeslc)a0d EABARE cfréé’é"’ SlideG oA iR BRIJARAT of he

fastener; 15 02 ] Flgures 7 a) through 7( d are sc representati ons
of a cuﬁtquﬁ@g beersys @rfﬁ&t@npl’lrSVﬂ@lr@ m;:rlamtg‘lctmoecdmbdmtheafalstmian@owai ng

t th h 6
[0030] &?egﬁf@néariseer{‘%ﬁdﬁé@%éﬂw sl B Bt SR T o ¢ g enbodi ment. of
The_present DtAe ol HOHIEElaet dachg ok sl AfoBuBog Seasament of 4
[ 0031] 5hgwgd86tawr@ A& RGNSy éﬁ&a\fbﬁgvae&o@.@@ th'rbbos §50edient  of

t he doubl e-sided turning cutting 1nsert of Figure 8(a) and ac?astener
accor di hgluding mlf@pém%ouﬁ@eewﬂ’e [ 0032] Figure 8(c) is a schematic

fol ded section of a non-limting enbodi nent 25 of a cutting insert for

t urni ng oper K023}s, Figna &b eiassaesnhemaltie\m;ak/iemgottbml singlefdided cettiegdesert of t he

b f t tt t _and | ant ded b head
e % B o S T80 ar Tl kit a0 9o0 B @ et
F 9 t 9(d h t f I t nmbod t
AR R L DO TR TR, Sy
tti i A f
cuLLL ot S8y (300 RS ENSIorARSSY 40 KR UFARA Lo PHED Blkce

a 5doubinghsifastdnedr boie afghe wuttingginsas entd doatard fiow! gmngjedpmyraahea@&o&mofdhag
to the f;C%Irsg,:‘seer#_t di scl osure including four coolant flow recesses;

15 [0029] 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);

[0030] 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;

[0031] 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;

[0032] 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;



[ 0035] Figure 10(b) is a schematic top view of the doubl e-si d]?d dril I i ng
cutting insert for drilling operations of Figure 10(a) and a fastene
accordlgng VO3 45Pesent di scl osure; 10[ 0036] Figure 1OF€T/qS§01a/0§’(,2ﬁbnat| c
fol ded section of a non-limting enbodiment 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 fl ow gui ded by a head
portion of the fastener; [ 0037] Figures 11(a) through 11(d) are schematic

views of a n 1 di f an internal ant stem
accor di ng tow(?t%é]pr ek g@?ﬁtﬁ’é@%@ﬁatﬁ %%P%’B?“Cgté'ﬁ&rs “? 'tHEJ

oper at i epsiodiment of 4 08RG tEbWs@erﬂa?do@r)pnéin?aﬁgtm@fdcﬁ hb%rVa a¥nfig éhttlng
non-1inmiting embodi ment of a cutting insert according to the present

di scl osliiseradBprat@siasier genprcting FﬁaEtﬂUnﬁiﬁé aeroaghaHs); and i ncl udi ng four
through cavities; 20[0039] Figure 12(b) is a schematic top view of the
cutting i nsef@03#] FFigure 106)43 amstiematiadopviaw atamoajlrlng:tmg erhizogimentof a

G o6 0= B0 g AP hsELSHE B Rhel P2 RS AF LR o

oper at i dn;slosalré asliieg folarmbotarndioiW @teefes t ool hol der according to the
present disclosure, revealing through cavities in the cutting 25insert and

cool ant f| OMGDEBJGdFl?Mr@tb@J'}ds atychbﬁﬁu@ftot) K}i%eviF aﬁﬂ»@rt?dublé QRAEH arfiiiey &@ﬁtﬁg
wi || appreciate the toregol ngf details, as well as others, upon considering

t he fol INsgtfgr deking w&@mr@ grigeie H( at@ndafﬁste@@r pceddingtostiedatesentt s of
cut tingyieRlsS et 00l holders, and cutting inserts according to the present
di scl osUre. D 2012/ 047455PCT/ US2011/ 051281 DETAI LED DESCRI PTI ON OF

CE'%_E)AI N NOv- l‘d(MGTI IY-‘-Egure e sl\géchematlc folded section of a non-limiting embodiment
of a cutting insert for drilling 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;

[0037] 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;

[0038] 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 [0039] Figure 12(b) is a schematic top view of the cutting insert of Figure 12(a)

and a fastener according to the present disclosure; and

[0040] 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.

[0041] 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.
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[0042] In the present description of non-limting enbodiments, ot her t han

in the operatl exarrpl es or where otherw se indicated, all nunbe
expr essi ORIt es or characteristics are to be undePQFé}@aﬂlé@Sl&él ng
nodified in all instances by the term 5"about”. Accordingly, unless

indicated to the contrary, any nunerical paraneters set forth in the
follow ng description are approxi mations that may vary dependi ng on the
desired properties one seeks to obtain in the cutting tools, tool holders,

and ot as aREIel @;ﬁgg%ﬁ %9h<5@épwféﬁ%iﬁ&?ﬁﬁcﬁw%b“e%sy h' elazt |
e of the clalns, eac nuneri cal paraneter shou
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publication r other disclosure materi al I's sal cor por at ed,
i n whol eh@nacteﬂsplas are kybe ehdeesiced hebeing mdlfreaﬂanmlrlastadceebelthewhy to the

ext ora ed ges not conflict with existi

o i ¢ 1t codtReRR LBICRS, MBERl e R RDolRl. ARD e er P SR ER 5 A% he

pr esent fahirsiel the W6 WiAg de@@hptlcangret épﬁrbﬁm@ﬂcﬁéﬁhéﬁﬁ@?s«éw debBRdiAGH Beure as

set forth herein supersedes any conflicti n?t mat eri al i ncorporated herein by
|

r ef er en€@Sirgthprapgiiéas ane seekpisy ehtain inHbe softing teats, iteol dwiders oame cutting
| ncor pofn%%ﬁg &%ofﬁéf&fh@%%@éﬁ%&solgg&r V\hAtCtlﬂe rrg¥ \éa%tt rYéﬂ hg'tr%gr(%ﬁtahtgﬁweot r%ol s

definitions, stat nts I SClosur € erial set
only i nhmrtp)kme applic2dinooftthe dentremtoftdftﬂnvaimteooﬁhe stops bR deineesachhat

t ed t I di scl t 044] A
nond o fregeakier et dianagt BSst he Spstar TNGILYs BUmbatof @Rasted o an
Irrprove@hgﬁu.bbhn&gne%ﬁatbytmﬂy.hg o@@*ﬁalémdnem %hH u'e)é channel, divert,

and/ or direct a Cool ant a cutting ough t he cuttl ng |nsert

d d f t
ool ant 1o (RO m’éﬂ%%aﬁ,P%e ‘@“‘?‘ﬁd‘ od@%ﬁ%ﬁvfee e Pty Rl

edge i smcnmomamd infwbolenqrin\paie bl referemmhenarm eiatofoopateteeroitt dringo atge
made pOSSIbL t he resent i nvention reduces the g uantltﬁ of cool ant
P e B

needed T &ince Ocr?\%i MAagfIaA dPBRNPEFOTHE! Wi 8WSHNY Cetpitiepseds,
|r ﬁggezsthférﬁéht@r‘@ll oth@RHistthsud thdtBRAIERR &St REhesssEERt dibéiBs@fe. CAL ELAY
and to the extent necessary, the disclosure as set forth herein supersedes any
conflicting material incorporated herein by reference. Any material, or portion thereof,
that is said to be incorporated by reference herein, but which conflicts with existing
definitions, statements, or other disclosure material set forth herein is only incorporated
20  to the extent that no conflict arises between that incorporated material and the existing

disclosure material.

[0044] A non-limiting aspect according to the present disclosure is directed to
an improved cutting insert that is adapted to internally channel, divert, and/or direct a
coolant (i.e., a cutting fluid) through the cutting insert and toward a cutting edge of the
25  cutting insert. By internally 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.



WO 2012/ 047455PCT/ US2011/ 051281 [0045] Figure 1(a) is a schematic
top view of a non-limting enbodi nent of a doubl e-sided ml| i@g/&cutti n

insert 10VQBHTHY to the present disclosure includi ngPFSHS2U30FRL f?ow

recess 11 provided by renmoving material froma wall of the fastener bore 12
of the cutting insert 10. The center point of the fastener bore 12 is
identified as point 5"0". Figure 1(b) is a schematic top view of the

doubl e-sided mlling cutting insert 10 shown in Figure 1(a) and with a

fastener 13 d| sed. in the fastener bore 12 of the cutting jnsert t
secure the cm‘f‘ﬁﬁg _'r%‘é‘?ﬂ @dé&ﬁéeﬁﬁtmtﬁa vyt ﬁd]_%'t‘m(“ﬁ‘&tegrgﬁ%‘ﬁ)squﬁ OFo:?gure
1(b)). abgyreesi&é@)mmﬁg%u&ﬁ@ in%@ﬂHOVéc%MreiﬁerB tRé pldda@it @Ts%]ds@rgir%lﬁcﬁn%g@r

(center line 14), which passes along th ongitudinal axis of faste 13,
showi ngcealantiiowiragesnétprovidedhy remoning matgriad bmrhaivddrof 16e ifastenel bere

arr ons. 130 e BB 8 D @lelbof 8L AR ehBEEBP .57 cibchifed iy ot
energes "Or.ofiges @ntis Rosehekfatid@psesw toh tims gbubiBesiged Hingg coa®igtinddrt 1@nd i's

gui ded by the head portion 19 of the fastener 13 towards the cutting edge
20 of t ﬁ%ow,ﬂﬂrﬂ e ek and withimatastengsdsi dispesas indhedastgper Botkot & pf tee

qur | . . 151004 ‘ .
thr ough TP T RARIELhe PueBRariodh SMRG 0aRIeATRLLAINET) Lidfke
adapt ed1(m).atigepe 1&c)fiastsntiondlBvieWHekémat kmeE-H & Fiyue dih)y(certuias tdhe

cutting insert 10 to tqol, holder 15. Fastener hore 12 cgnprises.a pluralit
of ' coor whitnanseragnd B8 eRoitTinalaiis ol Mlr arots Sho g fenuties e 19on
al ongg t AenilimgtieBERolBeF €5 Ikluding imerlARbolan®Wof£$6S TR fiblv 8f Sofdaptked to
direct a 20 coolant along the coolant flow recesses 11 and the fastener 13

and t ondlerictad el serirs eflarrowg) 1édddexapatanttfioav dumasaes thraugh thedoahreidehe

tti j | t to0| fasten di sed
Chr ough rgd STERees MREFLOGEnT Eord 16 BagtSh HEhud s ARNENG T Tect R TY oy
be for nggidby bstthkiHegdosorabhaovafige fastoNE M3 flati ahe tLBIMGtdtR)e0?0 Bf hal  wal |
or surface 23 of the fastener bore 12. 25Alternatively, the coolant flow

r ecesseSUting ipgerbto fatiis ppaitioned o covlacha wirkeieandugngdbe milinewpetiatistut t i ng
insert 10 is pressed in a nold or extruded in an injection machine.. The
codliBant f1 owl0046¢s shs can bexgeendrdmdriguies t(apthraegh 2(c) ofutting irmert 10ig i nsert

10 to t om f of the cuttyng insert 10.. The, fasten 13 is in
physi ca?g@gﬁ%%%gi ngﬁorgﬁiéasé%rﬁqrﬁlodei1?5%%ptﬁ€?%@c:f% ar @ﬁ%ﬁr}ﬁfﬂg- ?&@ﬁ gar%e'}ﬁr t he
f ast ene13 bomhevalyfsaearedxhanditgreinces 1¥0bheorbitibNtsi Fastdnet Bot®1phe tool
hol der 15. In non-limting enbodi ments, the cutting
comprises a plurality of coolant flow recesses 11 in the fastener bore 12, extending
axially along the fastener bore 12. The coolant flow recesses 11 are adapted to direct a
20  coolant along the coolant flow recesses 11 and the fastener 13 and toward at least one
cutting edge 20 of the cutting insert 10 when the cutting insert 10 is secured to a tool

holder by a fastener 13 disposed through the fastener bore 12.

[0047] The 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.
25  Alternatively, the coolant flow recesses 11 may be built into the tooling dies and created
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

30  the cutting insert 10 to the tool holder 15. In non-limiting embodiments, the cutting
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WO 2012/ 047455PCT/ US2011/ 051281 insert 10 includes a chanfer 24 (see det aiI

portion of Flgﬁ’rde 1(c)) at the top face 21 and/or at the bottomface 22.
non-1im tYAF'EM nents, the profile 25 of a cool ant fP6ENYSRUALs128Y gy be

of any geonetry, |nclud|ng, but not limted to a portion of circle, a
portion of an ellipse, a line, a curve, a spline, a polygon, or any

conbi nation of these 5geonetries. [0048] As shown in Figure 1(c), the
fastener 13 serves a function in addition to securing the cutting insert 10

t he fast 12 hal de 5 | t |
:‘gst eﬁef assféteg(&rﬁﬁ.g{e%ra 8’{'(’?’2‘ r524[ &?@ec‘i?g?'éﬂi)gppd&/ Fliguqeoppﬁgtéhg :#Q/Fgr%q?t%)] ng

edge 20ah8/cRGH 'tt%‘bot?ém%@é‘ 2berlﬁ"n'&>n lﬁ‘mﬂHé Térﬁl%cﬁﬁ'\@ﬁté W& pldtile Q?stdf‘éecodlént
oriented on a tool holder 10so that the cutting edge contacts a workpiece

during flewHeaessy? bmasabe @ﬁ@nyggamtw«efreqludm@ b rtdﬁégutedaolahmmonmﬁ cu‘f:lez g f
6.0 1 t
the 't asPafilon G EEHE%, A ife, Hodle; S RelER % BRVHER eeanEiimb LR B Fotin e

gap 29 gadmiesrigh.r ect ed tovvards the active cutting edge 20. The peri pheral
gap 29 functions as a coolant outlet that is defined between the bottom

face 26 of t[@048ihead showhii@Figleans), ftﬁbefés%hélol@ éé’r‘()eé’fa fhh@tlcﬁr@ﬂ £0Gtiobes e
12, including the top edge 28 and chanf e ) [0 The peri pher al

gap 29 ReSUBY Wsciting sty Khiagha f@eea@tb@r@tm @ﬂdtt%&f'et ;qwé Qh@rd@nflhgur ation

por t1 onP 1Y, $BSEEentP 10 Plod il ctss WL T Go e Rl BulifiBieage
cut ti ng20rsaction, ZAsmbdmedelsi gmuit&gaehl@]tr@g@‘tmnvé” isheiehtdd t bﬁgi dgrolekr t he

cuttlng i rt and the to e of the fastener bore are at about the sane
ng??eitﬂﬂ% CHHG sRgS 5@3?‘8 ISiaWPHKPIRF Sof HIdHE BECOM G OBBENRN N Agadur e

1( C) ) - @féﬁfn@ﬁb'tM@'d)étallf&nléﬁmkﬁ‘rreﬁg B oM geflge?z@@f e ﬁé‘%ﬂiBSﬂgnp@ 51’18’”

may be angl ed downward respect to a pl at eau he to
f ace 2 1theftog esiget 2thgf thesfastenien bdes‘ligldeflmbmr;mrmhemai gapt 29. n@oeﬂge fiosvsbel ow

the t 50f t b tLin rt

or' ent S0 RO P AT RCRE GBI A SRt A GROVRED- STNSPRERTE f or
exanpl egap he fbﬁéttdh@ d9& odanPbufiahherRddNpeHitwd&n TRy bBRomTabe deumvaed! y

with respect to a flat plateau 27 on the top face 21 of the cutting I nsert

i n 1§esi prd padiosi 19 ane thautap wlea@éthefa@@mfm@ 13bm¢@cﬂm@theﬁwpe@w 88 the
fastene h is the specific design shown in the non-limting
enbodi rréen(ﬁ) ?mg%ggure 1(c).

[0049] The peripheral gap 29 may be specifically shaped to account for the type
and configuration of the cutting insert 10. For example, the bottom face 26 of the head
portion 19 may be parallel to a flat plateau 27 on the top face 21 of a cutting insert.

20  Such a design is advantageous if the cutting edge of the cutting insert and the top edge
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

25  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

30 Figure 1(c).
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WO 2012/ 047455PCT/ US2011/ 051281 [ 0050] As descri bed herei nabove and
shown i n Fiqures 1 a) through 1(c), in a non-limting enbodi nent of the
present &WQ%PB%‘W‘@ an internal cool ant system for cuttPh/YSAYOp281
conprises a cutting insert 10, a fastener 13, and a tool holder 15. The
wal | of the fastener bore 12 is partially cut out to formnultiple cool ant
flow recesses 11. A5 bottomface 26 of the head portion 19 of the fastener
13 has a predeterm' ned geonetrical relationship with the top edge 28 and

chanfer 24 o stener b the faste er 13 ioned to
secure the ch(Htﬁ ﬁggﬁ‘[:”ti?fﬂ‘ﬁret’ qvgsﬁfﬁéh‘%%ﬂ% iramd( 3368 ﬁ@ ng

t her eby n@hQVrMﬂ:hg?l@rrfbo@ﬁﬁeRQ@f tﬁecmeéémtdéél@ywr@eaﬁr&eﬂﬂal%Bela@n g?é}e%%?fo%% a
channel for coolant to flow fromone or nore internal coolant bores 16 i'n

the 10 tnsErsiemisess edttingdnsatt 401 afastere s mndr tda sokdasr 5bOT'Ee w2llahd t he
f ast eneé’lelésteﬂe'? b%?éqg%%%ﬁﬁllé%u? {befo arﬂuf? té&ﬂaﬁpﬂé’@y ?ggq' Lécal Ly

desi gned to0 account for and con |gur |on 0 ert 10

t o ther bbytosface Riboslthy héadqmrtlcbdnegmtﬂh@fdstérh@wsmaé a ﬁrb@et@ﬂhme@ cutting
edge 20 al ong.the shortest si bl e di stanc non-l i mting epbodi nents
of i nt ePRAMELIRA Blgl JRtIR M Prige teREHORES mng*ﬂ < Pies faieBPhbare14d 5

uni que, wyeh thb PXtENEMN ﬁﬁss;b&g?tlor?écf g%ﬁééd(ﬁe tﬁ@guﬁﬁﬁ RSB E 2D in F—Hﬁéefas?e%te?%rre ]@

provi des the dual functions of securing the“cutting insert 10 to
t ool hotae@todholdard g, |th9re§wpm«>wgmgcﬂ1@ap@9| iy coaliadi ﬂowdecmihgnd@og@mw

non: 11 nPa e SflshieAl SorBaF i do o™ ABe muvgateuee S dlantherer 1adaihe 10

in 1 gufoe>$ hé(d@)r 15th~@ mtéﬁade betWedHHd fagtdnas Bbte 19 dndichedesteheri 3Cahki Ng
20edges 2 it is within the scope of the present disclosure to

provi debett@ntf@@engfiuqié@ head pesiamdS aray brispeeifiedllycdasigmey mg@@qurﬂbe

| t t ith
Chreb, WPRATRESSHgERldn Y e AuTld Gt b mslioaly FrePPel Rl
f eat ur eﬁO\dG§d0Itbe@Ch% eumngl-'adgdm alangy thBshoetest poddibisalistahesli MaBthowepi ct ed

in Fi guree t hr ough tl}%gg [jhe at | east one fastener bore 12 is
25centr'am'9 Jebed shinteraaeoJant-susterng feradting Nserinslaseebed hergig are

Wity n G hgus CRRIRbI (?tnhede%r > &ifectis ARPYEShIRRL t'h‘?e 31e(3 Pr%rvﬁiéssthBOt

central [y 'positione ther 1s 1n any other SUIt e position on the
cutti ngdluaisfemcntlcmsdjfc(r stehatmgltm cuittmgrmgsermertd) thmgoal holdedd 5mane (it)andiage
n- lnltl enbod e fastener. 13 is threadedly

f b
oy enateling. sadePAlRHTE GadldntRen el Buind St bien Ling e a8 £0.

[ 0052] Opti onal l i t he cuttl n? insert 10, along with other enbodi nents of
cutting i nsel0081hcdp ke ﬁ@“t '6“' 'Pl@em@géﬁ?nbﬁ’fs%PB@'GQénS%QGEEFﬁﬂ@%QU@ﬁ@ or

mor e raﬁhgﬁﬁ%‘%ﬁ AGeeshi(R) R I8 ﬁﬁ-{%@pw.n%[@gs fsy,t&g %' nsert

features known to a person art. f eat ures
ar €0c oredgssi waHoweadeaanWmﬁm tm@sd:dmmsef ihavpregestadideinanne tekirblidera titdngrt .

e S T e, Rl 7 SRR o evamelt SR P e
1 e S S ABRYRerk DiOeY L TR LT LB TR L1
accor diingroved heolpn’ed@lnzterydfeactUde@,cnbed meneihadtuwihed, ihrtbennondinaitingor e
materi aI M ggllmeecntt%dep?crte)mn #%ures 1(a) through 1(c), the at least one fastener bore 12 is
25  centrally positioned on a side of cutting insert 10. However, it is within 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.
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10speed steel, cobalt al | oys, cenented carbi des, cernets, ceramcs,

di anond, and rystalline dianmond. In various enbodlnents of cutt

i nserts d@Q&P éﬁ§g the present disclosure, the cuttlnchﬂ§@Pﬂ@SE%hprlse
any material known to a person skilled in the art that is used now or
hereinafter for the manufacture of cutting inserts. [0054] In certain
non-limting enbodi nents, the cutting insert 10, along wi th 150t her

enbodi ments of cutting inserts according to the present disclosure,

conpri ses a ti.n i ch nay .be r coating conposed of sin Ie or
rrulrrFi ple | ayﬁ@gz]Ex§ 8§”y\3?h‘?18H{T?‘§H??‘?'ﬁé86%BBaivﬂéh?€‘ %@PSP@ ting
coat i Ngsdeel 4tderding tOthdpredent dtsbro@mél Phay bbm%ﬁse tdnteacn' rHBYE AR fdBes and

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

embodi neRPsCasRtral fratirrg, BRdenysothecentting ingest fentures é@@nm tdisspérssorr@vince

20cut ti | yde 0 S wn,to. a
er son SEPRIGHIRiry R 4f L BATleAER s Xra MBI O R B P REE T S BT el ngs
on cut t brijnanysskilt &.the art. Th{€)Ab&) akcnor fdithgr tizcasswmnhéign.t i ng aspect of the
present disclosure, a cutting tool including an internal coolant system

conpri ses: a[@083]i nQuitigansert NolnvaY BE ndddd RaAL arqnmatéwears@ahb@%k & cutlnﬁ@/
recess adapted to channel, divert, and/or direct a coolant (i.e

cut t i ngoPeiatigns fexubighdbe inspst 16 ieintridege 1o wertaiyneardaniiiig @ﬁ@OQUﬂelﬂfﬁgthe

t; t (th nd into
7L pAhU PRy, AGRELA IPBRROER AN LRBNSLRE sbonly PR 1
and t hepresent dlsoroonawas dwratfadtasst fromeorac o Nﬁr@:ﬁiett&Ms%@ge:t@d fr’bh{er@ht ting

t | | t nt to the cutting edge, snaller

oL R e e s R R D,y e
301 nor epogerysethd Hgid N ah OB AR Breullifg Wi doBrRBISnEU! {1 19
i nsert WO 2012/ 047455PCT/ US2011/ 051281 Fi g

depi ct sp@3§hHéISO|O§WQ)ﬂh@Chﬁtmgl inggnts ﬁ@ﬂemanm.ateaal knawn to agersan skll[bed

i ow of Mgt P B SFEho ™ Fefafies BRI BB Ferttimaf RS sl Mg T oo

hol d 41 I tdI t that i.s substantially simlar
. dosi gn t ofUGH] B aHAEh Bl T ns-ptioal e, NG aling, BERAG! & abend D

in design tol T
t e I d t he
L sobdR AR M S SAOSHAN DS AR

wear coating, which may be a wear coating composed of single or multiple layers.

Examples of non-limiting embodiments of possible wear coatings include one or more of
titanium nitride, titanium carbide, aluminum oxide, silicon nitride, and zirconium oxide.
In various embodiments of cutting inserts according to the present disclosure, the

20  cutting 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 inserts.

[0055] According to a non-limiting aspect of the present disclosure, a cutting
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.,
25  a cutting 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

30 increased, and frictional heating is reduced, resulting in longer cutting insert life.
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through 1(c); and five fasteners 43a through 43e, which are substantially
simlar in design to fastener 13 descri bed above and shown in Fi gjures 1(b)
and 1(c) _Wpﬁﬂg/(ﬁaﬁﬂ imiting embodi ment the fasteners 433CTHS3UIN 8L are
threadedly received in the tool 10hol der 41. [ 0057] Figures 3(a)

t hrough 3(c) illustrate another non-limting enbodi rent of a doubl e-sided
mlling cutting insert 50 including an internal cool ant system according to
the present disclosure. Figure 3(a) depi cts a top view of the cutting
insert 50 in ng-t hre | ant fI w recesses 51 fornmed al.on awal . of
et ast ener (AR "Bi00HE & e aRsidls axsiduley 6 Rbadruligh Broddiped ot # fytind
insert bl aOCth@Fdlhgﬁo @Iﬁppﬁés%nﬂdfs@ﬁisﬁf@rar@?’Fl@UEeOQ&ﬁQje‘prb% qucfrﬁsér%ﬂﬂéwttﬁr e
52. Figure 3(c) deprcts a sectioned view of cutting insert 50 and fastener

52 t akeReat¥Hag mq{élop g avtdipgiteeitQ coregrises:| amailling)tophhatilgud & irguding he
F 5 |
"B hE ey LU Bl LAISIAN S0k atle dd R Mt Bint

bet \&enF@quKea)ntlvé lr@axabteeaatlﬁgn%@tfs 42h£th¢cblﬁgh #%e | wisiehtaré Gubstntiky
fastener, 53 eri pheral p .61 that serves ES a cool ant outlet is defined

bet weens'f‘H@rﬂ'ngﬁSPttPHP\e 59tl50 insRr 1 dsteshtbo® abeve and MIoMIdaYGm Hate 63
of the W%W@L&)' 2Rd ﬁée%stéﬁ@rsf@@atﬁﬁ lig ﬁQSeTﬁﬁlgH%ré%”bg%ﬂaﬁf’sf ilar in
speci fical Iy shaped to account for e  type and configuration of the
cutti ngdﬁ3$1§@|’f® fenerd! 3 dewbyeoblabw anthehowolimhiguree WGt &) bl 9 rcomar d

non- 1 nit g s dM i et Bralld 4ne AR Bednddn E0iERs B edBhl ng

an fint enslakr 200l ant system according to the present disclosure. Figure 4(a)
depicts a top view of the cutting insert 70, which includes three cool ant
flowr ecesseﬁ)oéﬂz]dqiuf;u@@ SR Hroaghald) |H)ustFeh§ ahd &3 M- Ihﬁﬁlﬁg7e¥nbé:dh91‘érn?of‘éb)
depicts a top view o ting insert d further depictS a fastener 73
30di spodeublersidatemilirg endingbosert 30 ln@u@ogeanmotgrnabc@olammystﬂmlacvoeimg)to t he

a1 ong 1EPEeRndeaSirge bR AR SopIerRa e VRN Bl BiRe EE”

i nsert th@eé soslant flew receddee 531Utdrm@@ aldilﬁ%étwﬁﬂoﬁth@\msﬂeﬁel:bgw52'_5 3(9@@@(&5 ugh
3(c), but, as shown in Figure 4(c), each coolant flow recess 71 of cuttl ng

i ndért gePietspiors\iewafithe ﬁPE'”@é@ﬁ@h@@ amafumn@bdamtsrqéastemertEﬁéd@ﬁ@@@ﬁi ifent

h f th th
axi o 7 s eer Bofd oo 2PUIRE o(0) defols o SRet e BIRR oF st f eIt PRl 1 ne
axi s 77Taeferteh62ftakereamhg7|&e BRI (s sg initifidd @sdinecc4) an Figurs byl 'Eh@f | ess

than 90 with the axis 77 of the fastener 73. Figure 4(c) also indicates
cool antsefqt'BﬂP‘?S"‘%"]ﬁPB%@Nr? Ré&)dlistratgs caclent flow, 5%@'@%%0%%@6% shewa) a

cutti ngarggﬂﬁ%gé}? tHecGYhAT an@%ﬁ}ﬁgnﬁ%k%’ td?flﬂé‘rﬁ) b@ﬁ&%é}gg_c%b‘?ﬁﬂewﬁgggg{m

portion ast ener ng | nser
Fi @0r esof3fa)cuttimgoingért 50cand theufattemioe 58. fopetipméral gap ertibal mmés ab aa

Sooor e dltlst 5 i etlerBale dop PoRlR et el s Gnee o Saat thhe
cut ti nghdtReeFdcSE3 bPMeUHééwaR% 6@519&%@@31%%9‘59”9‘%“&0&’@1‘1 kaf e fastener

bore 82. Figure 5(b) is a top view of
specifically shaped to account for the type and configuration of the cutting insert 50 and

thereby direct the coolant flow 55 precisely toward the cutting edge 65.

25 [0058] 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

30 disposed in the fastener bore 72. Figure 4(c) is a sectional view of the cutting insert 70
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15cutting insert 80 and further depicts a fastener 83 disposed in the
fastener bore 82. Figure 5(c) is a sectional view of the cutting_insert

and fast eN@rRVBP4{4Ren along line A-A (also identified a8 é‘"é%?lzf”n Fi gure
5(b). As shown in the detail section of Figure 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 bottomface 93 of the head portion 94 of the
20 fastener 83. The bottomface 93 is speC|f| caIIy shaped to interact with

the t ti 9 f t he fast | ant f| 95
br eci SGRSTSHEPES /2 dthaEloBE JBoOER (ies id2hiBeBat 1RE ey L Fiskas APk oligh o(c)
i |l ustrat®ing inesH 7D Elnﬁl&r@@’ﬂ%ibm@iﬂ? wéerﬁsé IsRBWA- ﬁlﬁ#@@ee@" hNhrSUSH B(tg

insert including an internal cool anf system accordl ng to the pr esent
di scl osbke aSFshgawremdflgy relé(s) c@@faCQQi@ntvfiWQﬁeSS e @fmtttilm@lnSﬁﬂdQ caoprises

bor o 108 seEMers 778 718 38 VAECTI: RitboRl PR MeRelR Figbls 4RT +I0RAC"

depixt s7aa ffcarfsrh@aeran@(h’SoﬂeS@mﬂQd)"nwtthehé asiserrest therfastedadr 78] gpdraeM(Z)b iss a
sectional, vi ew aken B-Bin Figu e., the fol ded sectl on

6(b
line 108Ybst@Riial E%stottﬁ% Gitsn’ ot Hs! fragkenﬁr 33% pRd 88gMED1 7A€ afRA frmsian
Changesaﬁg(ee&tuéwuﬁh dden e HLEBP7UT 1S rddlEnstiEd! %urélagé a5 thaidiigs Passes

t hough the ori gl na Ofastener bore periphery 1 see Figure
6(a)). copeni /&l thga[ghlthﬁ autting |N®12@1WM$&$F&CTMJM/@6&&8@ ddgectfi ons

as a cogl ant...outl et deflne etween a to rtion f fasteper bore
102" ands DUITSIHSBLLT 01 S AP Qe eietngn Pedd o & Fadeataber 798natig
bottmm ¢@ging Idsert 3ospecifical ly shaped so that the coolant flow 115 is
directed pr eC| sely towards the active cutting edge 116. 5[ 0061] Fi gures

7(a) throughrotfsa) cﬁgu@s %(Iazgnfgggmské mﬂﬁf&?@%‘ﬁ@ﬂ imRtin rﬁBBiﬂn At la

according to the preSent erein the bori t oo 20 conpri ses
a bori ngngk@o$ldhdInaiélngmﬂnngambemlm@udmgtarnlgternabwaolmcsyaserpra@serdnegito the

Fi 6(a h 6 f 3 h 6(b d
ooy PP gpht SERPEAp SR Ghie BOS adBE VY b 1 e R0 o RS Tt o
tool 12fycevbédasemriine Wamol e ARG Bgrésémnrb@bﬁ@f@méw o’lf(%ﬁe and the

cutting insert 100. ure 7(b) is a top vie a working end of the

cutltS ngcuttag inseot &9 aﬁdg@@mg eficte\a ez rem&3giispogachimtbefagienet heref 33t ener

ol dor BT aroi Aresclfeivigh buuls Bt Mgkl b aRelieReHer B S dtisbBde
showi ngaimtdsaalertitiet artine@®sn Flgure 518). ASGhIRA if eeraetdindchien odFEigutel der
121. Figure 7(d) is a top view of the tool holder 121 and the 15cutt|ng

i nsert @0 asﬁ@wh*fyai gap Bé,éhm foRalioneasficoriit pubet isetaiingddwdwvann af topw
f t
(ocoss TSR diRe aSRErt et e ARbRibRg o3 b ERAU B s B L

bor2® 123stemad aerreﬂ@esot&asmrfa@@ee 1é§§e@ﬁ@allyl Shapedad mesamfvamh@ftogfp@rmmgzt

pocket of tRe t ool  hol der Indicated in Figures 7(a) and
7(d), cddhanestensr Beregs4 ?6%%6%“1@9“‘6&%85 precisely towards CUthHQ edge 96.

[0060] Figures 6(a) through 6(c) illustrate a non-limiting embodiment of a
single-sided boring cutting insert including an internal coolant system according to the
present disclosure. Figure 6(a) depicts a top view of the cutting insert 100 including four

25  coolant flow recesses 101 along the wall of the fastener bore 102. Figure 6(b) is a top
view of the cutting insert 100 and further depicts a fastener 103 disposed in the fastener
bore 102. Figure 6(c) is a sectional view taken along B-B in Figure 6(b) (i.e., the folded
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 though the original

30 fastener bore periphery 106 at point N2 (see Figure 6(a)). A peripheral gap 111 that
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20 through the interior of cutting insert 100 and energes froma gap
defined between the cutting insert 120 and the fastener 103 as cool ant fl ow

125. I n tWPLRB745C 00l ant may be fed axially through t h&TEGRONGPHEE 121,

introduced into the interior of the cutting insert 100, and directed
towards a cutting edge of the cutting insert 100. [0062] Figures 8(a)
through 8(c) illustrate a non-limting enbodi nent of a 25turning cutting
insert 130 including an internal cool ant system according to the present

di scl osure.. Figure 8(.a), i .t Qp,. Vi of the cutting insert 130 includin

four coliriztions eg patabadicl s SrertRefasing® tditpaubh L Ehasteler bhes Yior e
132. Fi gHE@ Sdtomifgcel 1 9Bf YiRWdBortivh ti1BGbfitRS eidtedS01 GNAThEbbRBM BRBI Ci3s a
fastener 133 disposed in the fastener bore 132. Figure 8(c) is a sectional

vi ew t aidesPedifingdy shaped spithat thegragjartifios 1138 isedifentee gravsely towardsithe 135)
whi ch olant flow recess 131 at point M2, changes WO

20|12/ 02%@@%&*%@%8@??‘& 1281 direction at the centgr poi nt of thg cutting
insert 130, asses t t he L,gi,nal, fastener. bor ri phe 134 at
ot i W se U o B8Erds P8 Aol i Phoiteed BRb aRtnd BrihshheREST{ pada S

a peri pti abc@@mwglt%hhbfmésémrméél@meawmr&ﬁcuh@bbriﬁﬁ%@m doscatppliswda Betingen
the top portion 142 of the fastener bore 132 and the bottom face 143 of the

Shead pkd helderd21op bosisgaydting insentTiRd apptasentastia RigarassH@pduraoe H(ely
gt . ; et b foaer) 130
and di r o %tcf %Q%tert'@é ats%c?\tyvy @@5‘61 ggrecso bP % Hta ?v(/ab)?nslgp héel?gﬂg qygtéjeg%%#%gr\}ée ge

and direct e coolant f reci s tiv
146 of colua wankingreser df th8@uttitontoat t 2@ evitie eoolant fiowal25f eraeryiey bbtweempitrel phery

134, at and, t he stener 133 iall ures the fastener to a nsert
pocEt (et s B Sty sestite ofiaute STE)S Erpbuin & ayvakisig aid of the
non- | i ngttiRg 166bed wmboe%ggﬂ@whtz%e@ﬁ frRAF BEMHdth tth% fhBenet §88Mnd the

di scl osure. “Turni ng tool conprises a turning tool holder 151, a turning
cut t i ngcuttisginserB0Gs Figrse 7i(®ad a topMigmioé thesiam) holdendgh (81tb)the antiing insert

f ' ' [ 8(b d, 8 ., Fi i

per spect P a0 EREh e I Byt sER o I ERia Bb gL Do) 5 125, B34 Rdw of
a wor ki fagmeddn @he tdt? howldriieg . tRIglrel 2G5 aWhe Uihnob®lehobl BsiEes 13handaee! ant
flow 159 directed from a peri pheral gap 141 that functions as a cool ant

outliet @Htng nsfst 19 ahowingdba rastionahtelplinnshimbetveast a caelanh§owreeeats30hnd
the cutt] | tsse Fi - Fi e i i f the
ool _norfore BRarEte 128 A% ARSI B dionn I ot AR fRI B, oo
showi ngi2stkngathedaodthnif thotas hdfiodr125Fpasked intddoreand, 206 enfdrgesdrodfd) is
a top vi ew show n't? ,
bore 122 positioned on a surface of the insert pocket of the tool holder 121. As
indicated in Figures 7(a), 7(b), and 7(d), coolant emerging from bore 122 passes
20  through the interior of cutting insert 100 and emerges from a gap defined between the
cutting insert 120 and the fastener 103 as coolant 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.

[0062] Figures 8(a) through 8(c) illustrate a non-limiting embodiment of a
25  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
132. Figure 8(c) is a sectional view taken along C-C in Figure 8(b) (i.e., the folded

30 section line 135), which passes through a coolant flow recess 131 at point M2, changes
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20t he tool holder 151 and the cutting insert 150 and indicating the
positional relationship between one of the coolant flow recesses 131 (see

Fi gure 8)W2t81XH4t5ant bore 152 which is perpendicul ar t SCEAS2HICREP! seat
face 157. The ends of the internal cool ant bores 153, 154 and 155 may be

bl ocked by set screws (not shown), to prevent flow of coolant fromthe
bores. 25[ 00641 Figures 10(a) through 10(c) illustrate another non-limting
enbodi ment of a drilling cutting insert 160 including an i nternal cool ant
systen1gccord|ng to the reseF%Idlsclosur ure 10(a) is a top, view of

§

the cut GlRgliehakte %ﬁer NLes g uiing E‘éﬁﬁarﬁo gf‘@\ﬁaﬁé %%@%@hl@f HIBMRY t he
val | of tidiendasdensriphenr 1382 pglrﬁlﬂﬂ?g&% Butss@)f Oﬂﬁ\éh§Wn% tﬁé’ﬁ%bd;lg I nsert

160 and further depicts a fastener 16 osed I'n t ast ener ore 162.
Fi gure $6¢ton D%F@USQBCQ pageriphess! gape‘lrﬂathahtymlemdahs as @ epolantiditle} i defened t he

{n oughPa kA i P bAde S Tos Bt e 132 anfgdeotlm Whs TS BT B

cent®r headtpodtiort N4 obifdstergeri maer‘rhelﬁenomrrac@a%% sbé@mg&lyt %p@'d tgi nal
fastener bore periphery 164 at point L1 (see Figure 10(a)). shown in the

det ai | ae?qtirﬁrﬁ%ﬁheﬁr/@%@@dm@élyuraémﬁérftfp%éuaungga@ﬁrﬁ@otaw dlramme @@@laats a
cool ant f|8wt1|4%t%r'e§ s2 gﬂpeeé?ﬁﬁfencétﬂﬁg %BQ%HQ@ Ut lnggﬁt1{§ﬁf gfar

bore 162 and t ottom ace 1 por ion ener
163. Theebaaroonigingkfas®der bosppeiiphargl 134 &H\apedwdttbeaasieuet1$®patﬂwlytype and

configuration. of ,the c tt n sert 160 h the coolant flow 175 is
di rei:'?gﬁ %Ilgﬁlt}%% [3pte 'E) I '%ﬁ@'q F?%Ofﬁjfot‘%'hﬁ%gﬂge 176. [0065] \Ilzvurthelr as

sho in Fig JJO(E\) andgl re 10&Id each cool ant flow 10recess 161
conﬁ]i ses rrutaqﬁﬁl gy FRsn? %U@Hgﬁ 1Y ey initingegieediment &f aautting an
angl e de’a&@@rd%t%t%(ﬁr%eﬁthﬁséléﬁrﬁneﬁurﬂtﬁél 29?1737(? ?t’ﬁ?ﬂ?@# ?eneg?cfdénes an

angel in the opposite rection wth the a
[ 0066] Rolger @81 1a(ta}nngnm0@@mb]a(rm3(bamieaombn@ ini Figtiiesgs (ehtrodugieBi(c)phnd a

TRt A SRR S USRI A BB ™
drillinghel QA8Ad tcﬂc%S@Saﬁd ﬁdr@*’!ﬁb)aﬂs d fb?)e\ﬂéw%?cé \R/Bﬁqrﬂ%éﬁé'o'f'ﬂwé ﬁﬁb tdf3 as a

center insert), and eners’ identical to fast in Figure
10(18). T wWeesit bgthatmmr@&ab@wmooiaré fl@mﬂ%91dlré¢ted/fmnesw$)h@faltgum14i‘rtHdtl ng

Cnser BTG B gt R ARG § ferelPeler B3 Fedanafiod g4t Meach of
t he drifaster@rd@Btarpthdumey tr%eﬂiSﬁsoamelF%u@r@(c»equ@%% %5@&6@@9\!0]‘3{%

threadedly received in a fastener bore in each cutting |nsert Figure 11(a)
i s a pelPshBeldeydSyi with dre ewdingrnsart ha0 aoeitha Sstenerd! 39 mmever (shpwing a t op

ol der ‘Tt pissla By RE ez, Fie. (OB, aUThe' Ffulelel | sleeiohing

dr i20l i rtgeltoelehictldéBQSf andshoudtittiol ihdet H)B@%hdSMwaﬂgg tHd pogiRdn 1 98kasibhshpr es

190 t hrtg)eut\gflvge% one of the coolant flow recesses 131 (see Figure 8) and coolant bore 152
which is perpendicular to the pocket seat face 157. The ends of the internal coolant
bores 153, 154 and 155 may be blocked by set screws (not shown), to prevent flow of

coolant from the bores.

25 [0064] 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
view of cutting insert 160 and further depicts a fastener 163 disposed in the fastener

30 bore 162. Figure 10(c) is a sectional view taken along H-H in Figure 10(b) (i.e., the
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25passi ng through the tool holder 181 and exiting on the pocket seat faces.
Fi gure 1.&] is a bottomview of the tool holder 181 (wherein the g ocket
seat faceV9F81¥Yr45eating the center drilling insert 188CTACALIEM8bE t he
page) show ng internal cool ant bores 190 through 196 passing through the
tool holder 181 and exiting on the pocket seat faces. As can been seen from
Figure 11(c) and Figure 11(d), two cool ant bores 195 and 196 30(internally
connected by cool ant bore 194 fromthe pocket seat 198 of the tool hol der
WO 2012/ 455PCT/U82 /051281 181 eX|t on the pocket seat for the center
drill FPS@?‘? SqEHOTLINe ?%ﬁ%)ew@vé} Bass&fEyITRRCOP|ahEOYgE R 188 At RPE i ect ed
toward ephh f ¢ 193
exits on p&%%ggﬁgggﬁe%é?é?%n&ﬁ?%ﬁﬁcﬂ;h%buﬁ?®Qﬂ%?%QEgrIl ?ﬁgﬁét 1§§q2§d

t her ef opégméhiaﬁt%nesnb@ge@e@pge@ntw abmum851 (sealFigeee 40(a)p ASCSHIOMFTII@ tedge of

t he per he toaql | der 0_can
o ener PoAMSRITLE! o 381 Pl arb £ haRngo8s gt o Tatrauier

out |5t sdéthwé&bet‘)ﬁdrplh@rtab pdfrmdri 172%etHe B8%ner bore 16PN thedtvnesack2 {23

t hrough 12(&6“ | lustrate another non-limting enbodi ment of a cutting

insert PhivUiRaGPANONNEr¢dhe dagpant 1€9st me&ﬁf@natﬁ&@t BB Bowpegtisafinshaped
machi i aGRRIR YRS 175 ARYIBAIGRaBh 1 M ELORY i Fsertt 8Y1S8 ta(Bb dodighit OP
view of cutting 101 nsert In

|ng our t oug caV| 1I""ext endi ng
f rom t offowdd® 2 Birectedypecselyf meowrdd hehctiveecutting iedgeiir$ert 210 adj acent
fastener bore 212. Figure 12(b) is a top view of cutting insert 210

including a [OS58neFurtied, hbshogh if ML&GeirO(Qpa@d Bigure Hioge)r @adR Codlains flaw
sectl onal view taken al onauv-v in Figure 12( g e., the folded section

i nkd 2183CesiHd P ANERSs PHItBlRSEIMERELR)IR %%R/ﬂ@yb whereihaagEenHi &2t i on at
the cenygindiointingle Wins tH'hkis N 7171tRs $idterdP16 d’f" %@é}ﬁﬁ%ﬁt%d@fﬂ%%céﬁ on
t'hroug .

of the cutting 1nSert 210 that does not r1nclu cavity
Furt heran@cﬂnthmopngﬁltewmcmpnmm thechxisld 37 of plaé fasd)énsri tB8.extrusi ons 217
fl anki ng each through cavity 211 on both top and bottom faces 214, 216, and

with functi ojo068] siRiguielsorks) theolighmiitl (d)abloank nbhqmlaﬁéenﬁbc@ﬁrﬁma%f a\&‘ﬂlllmg
functions as a cool ant outlet 221, is defined between the top portion 222

of a thﬁoaba,ﬁO@amd)n@e@lth&r&reaerz@@@@wmqcae@r@agacﬁn"awgn@@djh@ ﬂ@ﬁ ooy 011:
f
thegf asamm%cé&a%.g%@g%éag@ Bwithin b%rmmgc.hé{e&%gyassgapgﬁph%&nﬁ&% or

t he type and con ion Ing 1 nser he coo
fl ow 22Beidrilldig ieserd 83 &ca sehtertinsat)dand iwadastere clitientigal ¢ol (est@26r. 163” t her

t he side extrusjons the cutting [nsert 210 defi a snal | a wth
the botT T & '995%1@&; ﬁ@e&%ﬂw Wgﬁhémo H&C@@éﬂ?@%vé%%% h@m der

by the t h
onvi 1 L IBIEEERinG ks 152 ARUIBSaBMe spfd a0t EIhET it Clifad BT
f ur nacel &) deseribegl mhegamisttorl’@gmneselra(a)zmugh tenoatEach yi thandtiling batting

a r§| ! atlhggﬁts 1@8 atn r10 B%Qrecgevclutrég %ymf)éstenel?Li|6|3tthlrene{[doedﬁyhreecte?veld m% fastener
bore in each cutting insert. Figure 11(a) is a perspective view of the drilling tool 180,
and Figure 11(b) is a top view of the drilling tool 180. Figure 11(c) is a top view of the
tool holder 181 (wherein the pocket seat face 197 for seating the peripheral drilling
insert 182 faces out of the page) showing internal coolant bores 190 through 196

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

30 (internally connected by coolant bore 194 from the pocket seat 198 of the tool holder
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di es and created when the cutting insert 210 is pressed in a nold or
extruded in a powder injection nmachine. The through cavities 211 may have
any sui ta‘BPéObzz%F’r@?ry WO 2012/ 047455PCT/ US2011/ 051281 PREUFAIHY128LUt not
limted to, a circle, an ellipse, lines, curve(s), spline(s), polygons, and
conbi nati ons of any of those geonetries. [0068] Fasteners, according to
certain non-limting enbodi nents of this enclosure, nay be selected from
screws, bolts, clanps, pins, rivets, and any other 5fasteners knovvn now or
her et of Rerson ski || nth a efo se urin utting
i nsert 3%%@’5'68? o Pgeet s@@%i‘?rﬂ}‘ f@h'gs%ﬁ ?gé e,f ‘F fidher s
i ncl udefiofyr1 sexatPh 87 afd Qﬁ‘ééted%ﬂ"aﬂi 6§t$mgte@@b§ of ithd é@m@%ﬂh et ORR GHY
ot her materials known now or heretofore erson skil inthe art to

have sufe@BnkbeiecHineyitd onpp@p@fett&e@é 1@ﬁdstm@pﬁm e r:reémh@mlrctreﬂ ineert 188 and,

securin t rt t on, the 10 fastener
mst hag S efEbEa ide okt B0 o R eied R oo DB e a0
for =i rdel irrs@rthed:\aaw‘/er( VihiesiretdpthehtavEnsiaer msm \tan maretwlylrﬁ@mé@wpﬁbmdf@
cutting tion of a cutting insert. present disclosure
has beeﬁo%gm;ﬂ fThtVY%PéF‘@r'i‘é@%@W&P“%ﬁ@é&%ﬁﬁr'ﬁ?@ﬁa' pf'ﬁ’ insertat§dre, and
non-limting enbodl ments. However, it will be recognized by 15persons

havi ng or di nE#867dki Figures 12(a) Hireughde(w)dlussiate §U@§T€iftﬁ§>@r|tm'§'n9rﬁbm¢d|6@mons,

o COPAEEL RS Ao ARl 6 L0 RS TSR TRRS Al BRI A 01

soI ely bmchfnmg:baeanﬂansordlrtg testhtodiselnsled. eErgaanla(qus; attopdidvnat ctifieg
present. di scré osure enbraces additignal enbodi nents not expressly set forth

her'dl n. NSGHIF 1EhBEHICHEhIONT HifpugR cattias rdd, etending deamfrlacs? ol aiiang
and/ or pRdid 136 Wh%%tmg h@@n@@cécgé@éjntsféﬁgﬁgr bﬁrgar ?ﬁz}(epb%]re qggﬁtlé tautgpment .

conponents, el enments, features pects enbo
descri b@fchHEmgmserﬂihuslnctuctmg)aéaﬁaned%@Ithrsugb fastenet bd>nerﬁ1t2t—:dF|lggare he(c) is

e D By S VA 4B RCUR) o AT S B0 R W TN Sy
under st paskdshtatoudtea ehraugh camity 12¢1 Z@r@d@é@@ré&ubh R tHy @éﬁi@k‘bb% oPthd Bdting
present patent application to a dd features to the
15 insert 210, and passes though a section of the cutting insert 210 that does not include a
through cavity 211. Further, each through cavity 211 includes a pair of side extrusions
217 flanking each through cavity 211 on both top and bottom faces 214,216, and with
function as side blocks to limit coolant flow 225. A gap 221, which functions as a
coolant outlet 221, is defined between the top portion 222 of a through cavity 211 and a
20  bottom face 223 of a head portion 224 of the fastener 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
bottom face 223 of the head portion 224 once secured on a tool holder by the fastener
25 213. 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

powder injection machine. The through cavities 211 may have any suitable geometry
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claimed invention as variously described herein. WO
2012/ 047455PCT/ US2011/ 051281 CLAIMS W claim 1. A cutti ngj I nsert
conpri si N0 2B%47¥3st one cutting edge; at | east PERAASPULPEREL hore

adapted to accept a fastener for renovably fastening the cutting insert to
a tool holder; and at | east one coolant flow recess in the fastener bore
adapted to direct a cool ant t hough the coolant flow recess and toward
the at | east one cutting edge when the 10cutting insert is fastened to a

t ool hol der ,.b f .ener,.. 2. .The cutting,.insert of clai , erein the
bool ant Mg BT TSR a4 iy ARIAURSGaIAT G 6S) GERaSlShepmie e, and

153. Thecembliddidns ¥ ahl Rthédcdhd®métrRis. 2, wherein the cutting insert
conprises a substrate conprising one or nore of a high speed steel, cobalt

e \ o . ' he
alloy, a Cew C%Qéﬁévls,%rc&gﬂ:d to Gerffh ABhImiARY ePtsh ATRAL of this a

cutting ins cl al s ereln the cutting insert conprises
wear 20eoeosug, may, bakelectad fro sareest bafs, claamps, pinwrevets, rartchanyetlier coat i ng
jumnitride al um num oxi de

o1 1 Eeon o R ol Ruf pebirl SRt Gi Pesth aklied it i €8 50155 45t S s <
cutting insert to a tool holder. Possible materials of construction for fasteners include,
for example, steels, stainless steels, titanium alloys, and any other materials known now
or heretofore by a person skilled in the art to have suitable mechanical properties and
corrosion resistance for use in securing a cutting insert to a tool holder. In addition, the

10  fastener must have a configuration and must comprise one or more materials suitable
for directing coolant (which may have corrosive properties) toward the cutting edge in

action of a cutting insert.

[0069] The present disclosure has been written with reference to various
exemplary, illustrative, and non-limiting embodiments. However, it will be recognized by
15 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
embodiments not expressly set forth herein. Such embodiments may be obtained, for
20 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
rather solely by the claims. In this manner, it will be understood that the claims may be
25 amended during prosecution of the present patent application to add features to the

claimed invention as variously described herein.
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a tool holder; a fastener; and a cutting insert; wherein the cutting insert
conprises 30at |east one cutting edge, WD 2012/047455PCT/US2011/ 051281
at | east YRS'PAY{BAer bore adapted to accept a fastener PRAFSPUHIVEBE v
fasten the cutting insert to the tool holder, and at |east one coolant flow
recess in the fastener bore adapted to direct a cool ant though the cool ant
flow recess and toward a head portion of the 5fastener when the cutting
insert is fastened to the tool holder by the fastener; and wherein the tool
hol der conpri ses at | east one cool ant bore adapted to direct the cool ant
fromthe tool holder to the at | east one coolant flow recess of the
fastener bore, and 10Owherein the head Q/g[t on of the fastener and the at
| east one cool ant flow recess of the ¢&3tMAer bore define a gap that
di rect syydggpol ant to the at least one cutting edge of the cutting insert.
7. The cutting tool of claim6, wherein the coolant flow recess of the
cutting insert 15conprises nultiple coolant flow recess segnents 8. The
cutti nglt ool Agtutiingringerts cemprisingherein the cutting insert conprises a
SUbSé rate at least one cutting edge;
at least one fastener bore adapted to accept a fastener for removably fastening
the cutting insert to a tool holder; and

at least one coolant flow recess in the fastener bore adapted to direct a coolant
though the coolant flow recess and toward the at least one cutting edge when the

10 cutting insert is fastened to a tool holder by a fastener.

2. The cutting insert of claim 1, wherein the coolant flow recess comprises multiple

coolant flow recess segments.

15 3. The cutting insert of claims 1 or 2, wherein the cutting insert comprises a
substrate comprising one or more of a high speed steel, cobalt alloy, a cemented

carbide, a cermet, a ceramic, and a diamond.

4. The cutting insert of claims 1 or 2, wherein the cutting insert comprises a wear
20  coating.
5. The cutting insert of claim 4, wherein the wear coating comprises one or more of

titanium nitride, titanium carbide, aluminum oxide silicon nitride, and zirconium oxide.

25 6. A cutting tool, comprising:
a tool holder;
a fastener; and
a cutting insert;
wherein the cutting insert comprises

30 at least one cutting edge,

-20-



conprising one or nore of a high speed steel, cobalt alloy, a cenmented
carbide, a cernet, a ceramc, and a dianond. 20 9. The cutti nq t ool of

claims 6 WP 212445 ein the cutting insert conprises a wlST/USMHOFFS1 10,

The cutting tool of claim9, wherein the wear coating conprises one or nore
of 25titaniumnitride, titanium carbide, alum num oxide, silicon nitride,
and zirconiumoxide. 11. The cutting tool of clains 6 or 7, wherein the
cutting tool is one of a mlling tool, a boring tool, a turning tool, a
drilling tool, and eneral machining tool. W)

2012/ 047455PCT/ us?b%f‘%b@@?gqﬂeﬁ%t boteqHanted 1 ASEaRt anfastangr and; remavaRly

cool ant systemfa@@mhb%uﬂ%g%sbﬁaétm@%x%to;éé,%&dge: at | east one

fastener bore adapted to accept a fastener r renovably fastening the
cutting insert toableasbbnécbdiant flawdesass indhstfaseeet homugtiaptadito girect a
positioned adjacent .t.o the. fastener,bore: wherein t at | east
bne. through- caviA i iReldE e SHaT I feiass and uagd e hofy PRLBROTB s |
bot tom face of fhbenerheRdhe ReGIHg iABEMH iSTRAENED the tdbresitiePby 8 RRterfdrui d
t hough the cutting insert and toward the at | east one cutting edge when the

cutting insert 3% fastened to a tool holder by a fastener. 10 13. The

cutting inse ; I onprising at |east two side extrusions
e %Bﬂ)é“tc%l%%gde{)rtgomfs]p%

on each on the ace an ot ace of the cutting insert positioned
adj acent to the attleaasbn@peolkht boghadaptet Yo aivdciitiepioathritdrdrotiid &yol thotdeet
the coolant to the a tin e,. 15 14. The cutting insert of

| east one, c ed
claim 12, wher éPﬁh? 5 Ie@ﬁ?f’f’ﬁﬁopﬁé‘gh?v"d ﬁ‘f)?sfggﬁa@‘eafaa?ﬁﬂ Pafe et%’rrpri si ng one
or qpore of a hi ghypreae éﬁé Rehd poPRsH bf Rk!a¥tendr SRATRE 8HIaRE BhE@ooRnt REIET -

a ceramc, and a dianond.
recess of the fastener bore define a gap that directs the coolant to the at least

one cutting edge of the cutting insert.

7. The cutting tool of claim 6, wherein the coolant flow recess of the cutting insert

15  comprises multiple coolant flow recess segments

8. The cutting tool of claims 6 or 7, wherein the cutting insert comprises a substrate
comprising one or more of a high speed steel, cobalt alloy, a cemented carbide, a
cermet, a ceramic, and a diamond.

20
9. The cutting tool of claims 6 or 7, wherein the cutting insert comprises a wear

coating.

10.  The cutting tool of claim 9, wherein the wear coating comprises one or more of

25 titanium nitride, titanium carbide, aluminum oxide, silicon nitride, and zirconium oxide.

11.  The cutting tool of claims 6 or 7, wherein the cutting tool is one of a milling tool, a

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

-01-



2015. The cutting insert of clains 12, wherein the cutting insert conprises

a wear coating. 16. The cutting insert of claim15, wherein the wear
coating cOAPPTEEESne or nore of titaniumnitride, titaRChH YR
al um num oxide silicon nitride, and zirconium oxi de. 25 17. A cutting

tool having an internal cool ant system conprising: a cutting insert; a
tool holder; and a fastener; 30wherein the cutting insert conprises WO
2012/ 047455PCT/ US2011/ 051281 at | east one cutting edge, at | east one

fastener  bore adapted tq accept .a fastener to renovably fasten the cutting
insert to thg Q@WFQ Hﬁ?&gﬁv'%ﬁhgn interna COO%&‘E syglggt: C(S’H”éro"ilsﬁ?gnugh cavity
adapted to dpf Rakt gn@@g{t@%tedd@@ugh the cutting 5insert and toward a head
portion of the fastener en the cutting insert is fastened to the tool

hol der by t hat least enefastemer harerasiaptethto aeespt adhdienet dorpenswably fasterlirgist

one coojan t | Ie the coolant fromthe tool holder to the
at Ieas{haeo(%]uéﬁlﬁgﬁuﬁé%gﬂgcaggqobﬁo%r’t%id cutting insert, and 10wherein the head
port3 on of thelchasbeddiroagn chbiey positieasd adpeehhiotgltas@viet poad;, the cutting

insert define a gap that directs the coolant to the at | east one cutting

edge of the cutti Wgefeﬁgérpq at least one through cavity extends from a top face of the
cutting insert to a bottom face of the cutting insert and is adapted to direct a coolant fluid
though the cutting insert and toward the at least one cutting edge when the cutting

insert is fastened to a tool holder by a fastener.

10
13.  The cutting insert of claim 12, further comprising at least two side extrusions on
each on the top face and bottom face of the cutting insert positioned adjacent to the at
least one through cavity and adapted to further direct the coolant to the at least one
cutting edge.

15

14.  The cutting insert of claim 12, wherein the cutting insert comprises a substrate
comprising one or more of a high speed steel, cobalt alloy, a cemented carbide, a

cermet, a ceramic, and a diamond.

20 15. The cutting insert of claims 12, wherein the cutting insert comprises a wear

coating.

16.  The cutting insert of claim 15, wherein the wear coating comprises one or more

of titanium nitride, titanium carbide, aluminum oxide silicon nitride, and zirconium oxide.

25
17. A cutting tool having an internal coolant system, comprising:
a cutting insert;
a tool holder; and
a fastener;
30 wherein the cutting insert comprises

00



18. The cutting tool of claim17, wherein the cutting insert conprises a

substrate 15conprising one or nore of a high speed steel, cobalt all oy,
cement ed WABIZAH7453 cermet, a ceranic, and a di anond. 18CTHSRVILIFI2Phg tooI
of claim 17, wherein the cutti ng insert conprises a wear coating. 20 20. The
cutting tool of claim19, wherein the wear coating conprises one or nore of
titaniumnitride, titaniumcarbide, alum numoxide, silicon nitride, and
zirconium oxi de. 21.The cutting tool of claim17, wherein the cutting tool
is one of a mlli n? tool, a bori noggtool a turning tool, a drilling tool,

and a general mach Vﬁaﬁbo'ﬂ%SFm”%e

at least one fastener bore adapted to accept a fastener to removably
fasten the cutting insert to the tool holder, and

at least one through cavity adapted to direct a coolant though the cutting

5 insert and toward a head portion of the fastener when the cutting insert is
fastened to the tool holder by the fastener; and
wherein the tool holder comprises

at least one coolant bore adapted to direct the coolant from the tool holder

to the at least one through cavity of the cutting insert, and
10 wherein the head portion of the fastener and the at least one through

cavity of the cutting insert define a gap that directs the coolant to the at least

one cutting edge of the cutting insert.

18.  The cutting tool of claim 17, wherein the cutting insert comprises a substrate
15 comprising one or more of a high speed steel, cobalt alloy, a cemented carbide, a

cermet, a ceramic, and a diamond.
19.  The cutting tool of claim 17, wherein the cutting insert comprises a wear coating.

20 20. The cutting tool of claim 19, wherein the wear coating comprises one or more of

titanium nitride, titanium carbide, aluminum oxide, silicon nitride, and zirconium oxide.
21.  The cutting tool of claim 17, wherein the cutting tool is one of a milling tool, a

boring tool, a turning tool, a drilling tool, and a general machining tool.
25
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