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P ClszOdz! detsfls! Isj 31 Mg H co @pafw . stclz H
Bdzsjctls temas dzs diz3d € d B dedsvo ff & & gz gis@e v vu) dzd € O dz' «
fsCOL Olsj dzd Iso j cHMIs, ftesydesmis d, d
CctoteL dsdzdets?2 Mlsts2CsMmisd fLotsdwels dhf
tcOL dzd ydzrFndzvSilstc IsOC d n co¢ B Is Odzdzts 5B te
ftotsd" M dzj dzdetsyls! , RBOM ddetsistetsy dedd , =~ duozd .
ftcjHMsOQadzwe hdj M2 C(tBftLdydtsdds j
o' MsCdddd + ¢ dzE OIsOydsdedzr d@zd My s fgls dsQ dizf
600€é800Au. BH A dgige@iEls 'C, s B sL dyddL nisdytstsd
mMtsjy Hddzj dzd v , COC ftOoaddzs COtBdHO o tsdz ¥
MowL ks h jeots BB sOdzdzO CtsBOdz' sO [ 2] .

Htso toj d3d dedz" J U o f sdzlz yOs Is d3j ssH O3]
sze s dzOe € dn Mtsd Hddzj ded 2 (>50% B.) d
NJdHEBW OL dzsets MY j S Oded W . skzetsf zOo Cdj Mmts
stz CtodmMlsOdzdzd yj MS k¥ Moz bkztolz, o fn
odzj Hicj dedw, dets o Ists xj Ioitgj dgizd LfSschyr NLjddfdtak v
f dzOMmisd ydesmisd. 1 i lstsdBz ftod t©WOLtcOBBISS |
fso" Mdls' fJtesydessmis! , Istcjh Jqdesmiss?2 ¢ sMmis!
Ctezdf fr yJjdzjL O, o YOmlsdesmisd CBBOMZ) BOT |
My dzOo r O mdse | COtsdd Otz b ic @AR®) Is
o toj d3d dzd sMis O Ismw dzd € Ozt dzr d3d fts fr) &
ftesHBdy O hdjMmy dMmMdzj Hse OdedY 5 fs5dMCE
BOIsj tcd Odztseo . s OteB dH 9o tod dédit QlgzAs 2vcotlifwdg Asofriwd
gizj s hdds or mMsCkzs Iso J tcH M d ®GHdtsotc]
Mlsjfjdzg ¥  &zOMIsdyj MEéts?2 HIjWBtedBOYydd. sttt
o tsdzt Wt O30 n Ot OCIsjtedL zjIsmw dHJ Odzt dzts 2
sBkMdzOo dzd s P el Miso 5L eBsMisd 3 § ded W dzd € Ozt dz
Mo s2 Mise (ftesydetsmisd, Iso J cH sMisd, d L dats
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BOIj tcdOdzse MdMmilsj d3r T C € OBmA'JIse .0 BSldds W dgtOxpFRAS f
hMots2MmMlse Ise jtcHr 7 M zOsatse o N (8t ChptH J oty
mMewrL Cd, MicjHdzgj ets t©OLBjteO® L jtedzO COteBd
HtsB Q9 ¢, O OS] daj Stslststcr 7 ftoddzeyd g d Od
MistczClskzter ftjHjdvels hdesSCdj B d&zOMmIsd
] sdB3d Bts  dzOd B sdzd § G5O fYfftderfclf)iseim) G “dfdmss L o
cjykhjets d dqLdzsmMsMss2 (e, BkZttto G,
HjlsOdzj 2 tcOL dzd ydetse s dzOL dzOyJ dzd v , o MmJ E
dmf sdz L s9 Oded j Iso jtoHT 7 M zOetse Hdzv dL
f sd3tsh BtcsotseGts HEBdzslsSO 9 jHjlsMWw tOL tcOBt
ftoesd3r " dzj dedetsfisd, dzO C Ote! jtwOR 88 HESBT YJ
sOC Y] o Mbtesdlsj d Mej, t©OBBIKOENMN jet it
Mtej HOr d HOXNJ o kG Jd-~osLOFU]cS2H
Bztej dzgdWw MG oOyddz o dzgj Wiswdzs?2 d GOLtso 52
Fecdzw d twkH yYJtedzr » &BjlsOzdzsceo, O IsOC Y ¢
WOClsstesdz o 1 CdesdzddCj [ sMmMd2MEts?2 AjHJtC
[Is tOBBIssM{ tsHls® dzts Bls M ls dzts iy dEsddls d3d Yl
fsCOL Olsj dzd Blztcj dad W . ddzj His9 Ols j dz/ dafs, i
sMisOjlsmMw o 0Oy dets? ftesBdzj dBs?2, tsMdesoe dzr dzd 1
sflsd®dL Oydwy fHtesjSlsdtetso Odedw toj 3 d 3OdzB ztf
COYyj Mo O ftectsHisStOL telf2]. O M j s ddeMmistclz d3j dalk
1l dzOMmlsswh ji otj W dOdetsdzjJ ©OMY tetsMmls
sfmizh jMsodzw j s etz 98% oafMjets ttOL O jHE
9 MlsteOdzj . zOtesh jydzr §J HEGdsISO gy sty
dL e Otcj dzdz" n Bd yHE MBBtS?2 slsH j dzv dz" n
Mdstsdzls e s 9 Odz MotsBHds otOh O h dj Mmw dzO
FPosodzv B3 f SteSHEBSEOL tekzh Oshdn WijL jtese O
so jtcHBMY dzOo dzr = L zB € tisas,tc iz if fo gzd i ls Grasdrssishod A
HsdtslsO, dijehdd o Metj?2 CtdhmisttzCydd
sdf dydz" 2 odH HBAEBIO d jet Mistesj dzd | .



[ BdztsIls O
G asdzfsdzd ds dzdf de d a3 dz¥ * sV
B ' 6 Bz jodedigdds  Miej H dzd -

dL

Iso j tcH M dzOo dz' d3i
ftosyj M dLcEBIsso dzj dad W
17 gl tc SO j dlzdev d H
shdatso desds i tcj Hjdzv jIs

9 Cdzt YO Is

tcOL dzd ydz' n
HisdzsIs O

h Qtetsh j €

)

ficjHilsOs dzj dz

Csdzzms e

KnuHosuaHbiii

tdMzdzs® jBH MY dzOo

It shmdd
h Qtesh j ydzsh
RLGSIsO9 dzd o O dzOW

9

B0l j ted Odzts o .

&0 tdmkzdtj 2.
LOoadMmddiisMmisd tsls Isdf O d tOL g tetso

zOtetsh ¢ d Mmtsoetcj d3j dzedzr n
sBr ydets dzj Mjls
sB e Ols dzr 3.

Wtcj L j totso Odadz” d3d

H dzw

Htsdzts Is

otststclzy j ded J ,

Wis dv j Isfyw

ftesHEZS ydw

B ¢ ffef tftsd LS edrOHMARE@]. ¢ Oy d

X Chisel inserts TeepAaocnnasHble 3 YEKM KNMHOBMK, ,quou
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/blBalOLLErt meu TBWA Ha nopoay,
Kknaccudukaumum U oSecneqnsanoTs OKYIO CK p CTb
IADC) NpOXoaKn
. . T 3y6Kku
Y Conical inserts $opmbl NnpumeHaIoTcA ANA
(no /1bIBAIOLLErO BO3AENCTBUA Ha NOpPoAY,
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IADC) 8 CpeHeTBepAbIX, TBEPABIX U KPEenKux
XPYNK1X Nopoaax
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L OtclzB j Y+ W . ltejHftedwisdd LOddd3OJ s HBMISE
ftesdLotHWhds BRtotser" j HBAZSO.

Vidztse d W ts s tq vzl 2 toC ezl Ztoj dzyd d )
f ScSHSGOL telzh O h jes ddzmistelkzdzd dzls© dzj Istsd
ter dzb 4 , o IsO¢ Y J dzr dzj N dgv v fsdzdIlsd yd M¢ C
fsdadsdud M dy, d LS sdats 3d ud dgb vl tp 2 ) jodg ldeo
GsMmMizH OtMmis o O3t 5 H]dZz" d3gf  HEAalEED dzd L Oydw d&3d o
AjHJjtOYdd IkttjBlkztls tOLodo Ols! MmMtseMmise j dade
CoOyj mise O, o0)ydgj 2N dd3 dL Clsster = wWo dzw j
mMf smise dzts s - LWWJClsdoadaets d dzOHJ ) detO BSJAS
Metslse jIsMisadj L OWodz dzdzr d3 ~ OtcOGCIsjtedmisd ¢ C
stedlsjtedj 3 COyYd Mo Oc¢ I HsEEOIB Z todzOM e w9 dzw
stcj BBo Odzdw d3 vl € dLGEtSISOodzdo O dzts? ff tcsH
feslstcjBdlsjdzj?2 OLYattkesd j L OS¢

] ftoesdL otsHMmIse | mMtse to ] d3p ddpdg" ~ ¢ |BtzdipeEDE 2
dLeBBlsOas d&zd o O] d3" § f stctsHBtOL toclzh O h ( j L Iz
Iso jtoHT 7 ifjfsdBo,s0] s 1 0u:9] 1 s 15OCsg ¢ O { tod d3
Hsdzsls fsCOLT 90] s, Ylsts wfiydztsle alzj td3H tsofrplf oo
wodwjlsmw dr tOLteE"N jddy L O Mmyyl mM¢ sdzO

1 dgj e W nm EHOtO® fts L OBTfSE [ 10] . J toj L
oj dzd ydoe O4 sfpw EHj dz2 dzOWY d2OctelzL €O dz2O Mk
LzBCd drH tclzcOtetsh j €, Yls s ftcdotsHdls ¢

ftocjyHjoOoto] d3j dedlets sz o " RtsHEZ dL Mlstesw Hsdzsk

) mMowLd CydatsBddgB Os1 Oyj2 o© dma fHtetsdL ots
owL Cfisd tcOL tolzh j dzd W , Is 5 J mis Istcj h d
otststelzy J dzdfw HiadERils o 5 Bdesesdz Meow L Odes fp €
Isjrndesdzsec dyd MSdd3d bkmdzse dw dzd, Ctsdzls tots dzj o3
ftetsyj MMy , dmf tcOo dzgsMmils! ¥ BtStckzH S Odad vV,
OB sls i eswsdzy BBHNYQdEEw] MS R MctshigLaddisk
dzj sBrsHd@BsMIsd, dma BflsdddL Oydj 2.
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g Mmjtej Hddz Mmm 93¢0 ftetsBdzj @3O3 H B dzG ts
dmmdzj Hso OdzdwWw d3 SO h jdzd W CoOyj Mo © Is o j

bz SMOdHtesO 82 [ . R., O¢BSMsoO ¢. 1., 1ty
l .1 . l JdzsctcOHSO O 1 .1 ., [ S sBtcd U. , F
Stej 23 6@ Ogeddz. ,1 . fdlssh jdeC 5 1. 1., [ s8h OC
[ smMCoddzO w. ¢. , lohddmSCsets 1. 1., 4 C Oy
stetsh jdeSts 1. v, wiHddAOo @& . [ . R. ,A O C ts9 M€

1. f .-39.11

] Qyd s dzO dz' dzts o3 d midzy dzts az@ I §f g} M C s d3 k
Clf RwWEO 9 j HzdgzO Lz ydandzj H s & @i | dz'B fEDO L 15 P jsdilsizs
MstcOdzr , ] G-KHHOFO"N o zL s BdcO, 1 Odztse Jo. ..,
1 ©2yj 9 d. ¢. , 10RBzdz0Oj 9O . R. , boHJ ] dz
dzzyh jdzd j 5, MBLHOddJ &3 dtseotscts f ¢ 5az40dzd v
43].

1 totso jJ H §qizdz j I tsdze OpfipfiedziOh B o Odzg v 1 1 Oy @ ézC
[ . ¢. d ¢rd3j sMOEcGotse O[1243,14,.449]1 N O 0 dzj H toj dal
tcJLEzdz sOlstse o fftsdLotsHmMIsats o L dOydlsj dz
d COydimbeots o jteHBMY dzOo dzsets ftesdL 9 SH MIS
dZso" 7 BilstsHdSE Cdstesdzv, ftoddzd dzv j d&3" = Is ]

[ dzv Mt teOdzj deddf'v df sz mdRdzjeaz ¢ tsdetdefe |
¢l sdze OB ztcdzOh €& 9 JHJlsmw f smistsw dzdzOW g ¢
sjrdzd yj MSsets ktotse dgv d Mmoot dad ® dztso ' A
ZOfteddzj tc, YoLotdddzts ffsoer dls!'2 6MtRjds de® s1 9

198 &3 ¢ 1999 6., dd&zd BBdZjJ UYdd o 7 tOL
JHEZOCtS M2 Mmis! Bktcso" n HEGASIS, 9 |
f stctsHr, o jtoHtMIsd d cdzzeddzr BERtcj ddw

Wstedis?2 oBtstelzy j dzd v, dzts d Oftsh B tswtgds H 5§ IS
COyjmMsosds jets dLelstsadzj dgdv. vOCd) 5
CO¢C MmMlss2Csmis! HisdzG so j Yydetsmis , - wdg) & dofgadls
COyjmMso O Iso jtoHtsM dzOo detsets o ststclzy j dad W .
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¢ kyOMmisdjag. g OmMdw] doOted@Ed@e ¢cd sdzdf OF t2
BilssHdSd dMfr lsOded?2, Stlstster j tBJj M Jjydd
LWWiCldodesfilsd f stetsHBSteOL telzh O h j e otsistek

Il dzOMmistswh d2 dBsd3j dzls o tcj d3j dzd tsMmdztso dz'
tesMmis o jdzdyddzsz g sm?d dgy OB Gdz! 25 € O
otststclzy jdedw. 1todyy d3 MlsOdzH Otelsdz” j d3j IstsHT
5OCdj S$OC kovteHBMmis!, fsydkshls: ftd
MddzO d BSCtetsMmistelz € Is @B, 5 digjls Cofddr{dz jezigdi2g ¢ & 6 ©
fted ©OBBIS] HBARSISO L dOydlsj d' dtsy ¢ sdzd yd
tcOL tolzh j dzd & ) ftesyj My tcOB SIS d dzmistcz d
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BjssHEdE MijSOddy, ykt Hdyds §sdsydlsjo
M zZOo © 1 s8u, dL ¢tsBRSotgd dpdigts éis NRE B s 37 |
%2[136) . RMitsd Ltso Oded j fhreow Uf Hestshdd P tsdz®) Ists fij dztise
dL Gtslstso dzj dzdz’'SRS o d3jCls@swijtifils 0 | Odz! Isj tedzOlIsd o T
C 5B OdjlecOt jClsdo gV E , k§Bem@klstejBlzjlsMw o



52

[ 5§ sdzdzd Is j dz! dzts HitsB O9 dzj dzd j Fedzj csHO Sk
Mdzedy Oj s Istej N ddetsMmists?2 € sMls P2 [137.dzOo O sl 8, 2

lted Mol gzeDls@ ¢ sif sL d WCeCo df iy fr) dif j tstdstph
o dzd W dzd f J dz@f) fo W L-286%)j cds o(t6j0d3j dzd -4bfyn' -~ © @
SBtOL Yytse  sipejdddip' Bl BLtds B Nj z07 &S
so jtcHBMIs' ¥ f 511820 KAVE Otc iz Islte2j 7" 0d dzts fyls 52 R28 M ls
f1*® ybt Mmeslke jilsmise zj 6H dsigM@BCH st digas] H
cOL BJ tetsd3 L jtocdzO [ 138

RMMdzj Hise Odg Ho j WGI§0ds WE-100nf dz@a @ tslsts e dz
fsgsh s sy MmO MmfjcOoddw M ERBISkGEiS
LOC dzt yojlsmw o fosfkzmMCOddd +dzj Clstedyd M
W s to digiz f i SH HOo dzj dzd 4 d3. RMf sdz' L s9 OdzO M
ftesmtsyHjddw. AdLdudimcédy d d&jnOddud MEd
LOadmwils s 1 djtedd (MddzO k¢ O -Ystcals,
f tod dztsy j dzdets | HOo dzj dzd J d IsSCilstad Y4 MSisEz of
vt ddesmists?2 C sls' We(WO6ECY o= Ss,MAséO 3] @AV, [ |
(WC-10Co) = 11, 16 3A[B9.2 [ * &

bHHdIsdoe dz" j Isjrdesdzsedd M § sditsdizlz Y ofs
f dzOo dzj ded W 34 lsOdzdzse  Hfts tecfshpisyr & jig  lepsipoidangO s o
RiMMdzj Hso OdzdY Y BCOLOdzd otsL d3sy detsfls gL ¢
M zWe-BCo, tHAZOCt ftod OHHJIsdo dzes?2 Isj =W dzt
d fsdzzy0oj sy MmMsdmisow mMtkzSIskzteO®. 1 dlIst
Istcj h dwChpdsyls+ 5 dRBjbtsHdCj 1 OFKAUG.dMIsO s

l dfwdzed] OctejMmmdoeder = MtejH d dL

[ B dzOtclzy j dats, Yybts dzj mMzh O MY sitse dzts s
BOteC d Ise j toH tsE@G%APY)dzO®L @O Y JWC dz! daets fyded 4 O
Octej Mimdo dzr = Mgt jLHO.dets C ldns  d L d3j daj ded v dzd i
ftoj otcOh O Bs?2 9o YstedMmlsr 2 Mzs?2, Mshmistswh ¢
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ojJhimlsea O ( tsdsjs@n Isdejj l4cte ttsdplf dzO o dzis 2 f §mdz n
CtctcsH Jtotso Odzdz 2 Iso jJtoH ™ 2 Mt dzOo H J d3ts daf
M smMsBdetsMis! d Msfteslsdodzj dzedj tOMmYf tetsmlistcC
fs 1deCjtemkz Mddz dzs CtstctetsH Jqetsoi®@dzyd OtsB
ftcddzjtodests dzO 60 % tsls 1 sOdztsdadets?, Hitcj Hj
vtej M ddz” tils ddzH jOodzlstzf@ s off @ded BB dzd3 o 34 dzd d3dz
Ylss Csdzj ydeblzgd g ssdlp ¢ GBtoOL 59 Odzedt BACEE
CcOvd Isf j yoskfseo odwiIsddz [ 141

Il C€O0Oyjmbej BOSCHsMESiIdyudiMSédrs fCOL OIs
sBl j BBO dBOIsj ted OdzOd3'd. dr figlyf]j txlzly dzdtg o Ohclrdstdn H j
My zOeo s M t©WOL dzd ydzr €3 MtsH j 6y Odzd 4 d3 Mo w L 2
cOL Bjtesdz L jtejdz WC d HJOfOLtsdesd3 tcOMY toj t
fslsjtcd B JBO fHtod § tsdzdsdizOmh s Odzdzs dic da
By MHEZ BOLSE PRI 1WH Hjldad 2 dj Bl jddz' §J fslsj
sMdzOh j degdese s dBOwE 82 M EZLSCddB ctcOdzz dzsdzj Is
CsBOdz stsots?2 MoawrLCs2. JI1tdzjj of MsCdj MEt
detste 3O dz! dzr d3 tc O it jtede H\W@z] dlzd udsmisrjdz € B Odz! Is
¢co¢ mMod3sr | dzedL € d4J ~nOtOCIsjtedMmisdSsd d dzd
dzOB dzt H Odzd ! Hdzv BOtesS M Htezeddid MeowL Iz
Bsdzj j kL Ctets ¢ tcOdzlz dzVBif st tpHifdsts cCts ity Is

sBBY ftod BRtejddd H dmMmfr lsOdedwves [ 142

1.6 10Ijdzlsdzgr 2 tsBLBtG fts Isjdgdj H

1)  Hans-Wilm Heinrich Manfred Wolf Dieter Schmidt Uwe Schleinkofer.
Cermet having a binder with improved plasticity US Patent US6024776A (2000)
[143].1 Ols j dzls ts ts B dK@rnnaddnistgl tixe.

| sotstedismw, ydsdsi ey EINY jMistelzC s kdgtzy jpls
ftcdotsH(dIs! ¢ S~z ydo Odzd ¥ mMeowrLlze h j2 W
dmf sdz’ L s9 Odzd § mMeowL ke h jGets, sB d&zOH O M j G
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L Oflstswh jj dLBteilsjdd] HWEDY DY ddazs d 2 i
ftei Hf sYlsdlsj dz' dzts fnpew L ke hjg, ddsd ¢ Mg

f ZOMmisd ydesfmis: ¥, Cobstj Wodvwjlkhw fMlsOE
2O Wy jdd?2 d/ ddzd] .H ] asjetdzOmY R ntf w@Bd 2 Mo
bz yh j dedes 2 cEOoilsidisd dits fisks j* d des s 52 § sfls ! .
MsfsMisCoa 3" &3 R SOdzdZss jteOBd Ul MEddz B3O
fowLksh jj, ojksOkdsejtcOkdcO, ddjshovw {d
gL Sy laltcHdstEpsdes toj cbdzdtese Ols' ks jsdg da]
fs5 ©OL&j Ok d/ Wl & jSisddbjjips®dr Hdv
st N d detsfyls 52 CfsténdsedtsgH-wd e @ widff4q]J dzd ©

2) lL.Konyashin, B.Ries, F.Lachmann, Cemented carbide and process for
producing same, WO 2011/058167 (2011) [144 Ols j dzls s ts B h® s Bl j dz-

1 OMmlsswh jj dLBtjlsjddj slsdshdlsmw ¢
L j WED3 2006 d3Crfifneo w L 28 h j e ts, &opdedodaescds o dze d
tesMisO L jtojdz, Htod 1 sWBGZOBEFHEEHY cOL 54 ©F
Hts 230 dzds, s Negodzt WEH dggss 6 DO d3j tc  BPBoAZj
L J eWzdzj ¢t s twOLBjtc tIs PO RBSHEH®BPIs jdoi] J[ 118G
Mok fodkzyjddy yj &k dsdtess Odzdzscts § Ot
f stcsWCH EHJj dz dets?2 BED)] 3/ dis dgdzf figo v | Iz sfiisq
dqdzcdBdlsstcORd tsMisO L j tej dg ftoj Mimtse Oded J
L O slstHotfstEd o@H® AT®O0 A | P ded jisddlz;, MY j € Oded §
5 B j cOskZtcOC HEsls 1GIBBAOAB Bddz HE 20 -&3d
Colf toJ MMd ts dzdets B3O B iz 8z dfed ¢f tc § BRAAD HEsBtc 41D tc dfi SIS
Sl PO YD 1 Hts 2.0 di3ddz [ 144

3) U.S. Patent No. 5,325,747 (Santhanam et al.) Entitted "METHOD OF
MACHINING USING COATED CUTTING TOOLS" [145 ].

1 Olsj dzls e azOMdls, ylsts Is9oWasHj fidldsEPodz0@26 d
BOM@ORKC, - 0, 5% BOMM 3, WG dBOMM. ) wo dzw j Is v
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ddmlstezdzj dels Oz dz" = BOIjtedOdzsce H BV BtcOBt
ddzilstczdzj dzls BjL ftsCter sdwvw eteOded yj dz H dz
1 O0Olsjdzls IsOCYH b OGS a ®o OdzeCjo  tfisHiPde®g C | d W
sdzso O] .[ 14%BHjtoy Oded J CsBOdz sO 9 My dzO o
9 Otc! Jqicso Odzts ! sls 6 Hts 11, 5% d&OMMm. 1 s
Iso jteH MY dzOo dzr d3d L J tedzOd3d M H 5B O9 dig jdasdvj,d3
B dz2' " j2 dBitey, BHddz Mzs?2 CVD, GClstster 2
ZOftewy jddg, d, ¢ &jd"j2 &ittj, GH]d
MYd®os hdj dOftewyjddd. 17 dzs B d2Otclzy § dzts
fedzjL jdz o PGS t3o Isdf sPEA].j et dzOo tso

4)  Pankaj B. Trivedi, Pankaj Kumar Mehrotra. Cemented carbide articles
and applications thereof. UR01601774261, 2016 [14% . 1 Olsj dzststsB
Kennametal Inc., Latrobe, PA (US).

{fdmoOdzr dLrHjddw dL. MY yjodte s vuQte
fteswodzwels ftsorh jdedzzey Mbsts2CtsMmlsy ¢ L dets

Bsclzls 9" Hjtey do Ols: dL d3j dzd dad W 3 fMtsH j t
dzj 4 | 2O j dz' dz' SWNGRLE  dol Sdddrcy Giye 5B B H df Cls dets @)
[146] . Clt GgENdE' sHdsdLotsnmlses d dMnfsd
fsHj oy Odzd j bedzj oo H O st c s dzj

ol WiOBSC s Od kso ' 2 GB®OL jY, ©fdfMHoOdd
9C &k YO hz¥ COwBJH oBd % OKO, d WoL

sy Oh ks, ft dkjd' "Nj2 Bjtej, BHdAEz dL B
&jedekshdr HsBOO®C, ftwd {Ilsd nij uj dd
BOG dzd s dzts ] MAS) " o0 jHIHIGIY GH s dZj 3 U s OCW Gy tiz] [ tel

5) . ¢. [ joOhtso,d.R.0.5)02mdgmN ddz. 1
1 0OBzdzZOj 9 O, vt ftsdzzyjddw o jtH' 7 MY
odz WicOBRBO HAzv otsHBSKEOL tolzh O8h jets ddzmlis
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10.10.2018, s LOwe L) =~ 2EISHICHS 716892 0tdls -
T 14 [147;

RLBBtejIsjdedj wlsdesmdlsmwy € B d&zOMIsd {§ Stk
Ctolzf detsL j tedzd MiIsT d3 Ise j toH ' -G0 /MY idZOR ©.d3 [ >nisly
H dzw ftesdL o sHMIse O f sStcsHBtOL toclzh O h j@Ets
stolzff detsL j todzd fyls T j ZL € ¥ tc WC y difs dadzj (¢ da]firstddsk)|
Mz o Ot ls BjL t©OL B SO M §fstesh CORRd ¢ BO
5919, 85% d WYEkdlydsdOd ds?2 H 2% oHiHs 26 B s
mMsmMisswdzdw. RLEtBWJIsjdzd] dzOff tcOo dzj dzts dgo,
stcj h JdesMiss2 CsMisd d Iso jlics jstiHs'dr € pficif/RiERS of
[147].

1.7 1 dzv tr dz2¢ O " Otetsh jyder » HBdzsls f) Ise

1 s tsBd&OMIsd fYtedd3j dzaj dedw d3tsy dzts o' H J dzd I
H dzw dzj Wisj cOL ts9 52 slstc@mdzd  #f tc sSHYddW=  dstistded
CtodetstclzH dzr = d dgj Wlilswdz n Hsdztsls MtsMmisOoe d
SYXJHO] B 2 jYdJeBHd Jd48etsMmls Hts 2024 ~ 3%

[Mdesodzr j IstejdgH™ d IsjdzH jdzydd ¢t tor dzt

1 dWIs]jcOL B OW slistec©O©Mmdz

1 [Jtetso 52 ter dzts € dzj Wilsj cOL s - H tS dzts
ftoscdesL ez j sfpw tesMmMls dRdtctso et tor €O dzO <

1 lteddi3j tedzs 80 % tor dg€ © teOL H Jj dzj dets id3y
SchlumbergerHalliburton NOV, BakerHughes

1 [ Jesots? tor desC C B dzj Slskze hda € dzj!
tor dzgs¢ MOBBdr HEdsl dzO 4. 5 %;

1 [ O dzts 88 % Bdtctso G 1S f slstcj B dzj dzd W
Codi3f dzj Slskze M dr L Oded 306 Is B @1 dcAz0M 48 (034 tc d §

| Btodestez H 2O d ftetsydy tlsteOmdzd
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1 [ Jetse 52 tor dzts €
SYJdHOj d3r 2 jJ Y JGetsH 2

Gtstodetstclz H dz" =~ HtSdzts Is
tesfls d20 4 %

J N Jd GBHC

1 Sandvi k d -AQldzg sROEBp 6@ % tor dzf O;

T [desafsy

mMemMiej Hslssyj dzs o9 sdIsOj ;

o3 od S [148. 6L dd

rsazy ¢

fslstej Bdzj dzgd j o4

sqdf o
h Qush jyde j] HBd

¢l sdzc OB EZtcdzOh ¢ dz2O0 o dzkzlstej dzd

BiWlsjcOLBoB?2 ftosd hdj ddesfisd yj dedo Oj Is

- fSWHSO 3%. [ cutOdzBEZtdROh &
HdzW CttodtezH dzs? fesdr h dzj dzdetsfyls d .
d B3 stels dz j

L Odzd GO Is

L Odzd O L
} tod d3d

Bictlsj §OL BasEdsls Otk
CEEdEHEBT 90N j2 fod hdj ddshlsd,

Mtstsils o

fosdLotHdlsjdj2 §ofdjHdjj otkjd¥ mMisOdss

FPtctseo jdz@ COyYjMmMsoaO d BeteOded yj dzdzOw
C ts dzS b tc ddedsto ' OlsdzO 56 toOded Y dedzs o5 fj ¢ d3j dzls j
ter dz¢ d, o fJjtokls sYjtej H!
C esP2 MS 5Ets fosdL o SH A

I kOBddYyj 1 ftjHmksOs dj dz
ftesdL o bfi Misd ®dze OB 2 tcgOh &

M stesmis! ©OLodlsdw

dzts d3j dz
tc
zO wwsmmd2med

Ctolzf dgj 2 h
d [6] cuOdBLisC

5 OB dzd-f@®ljBdljdd Hedsk &0 | sMMd2MSsd tor ds

I1ts dzgjWisjcOLBo" &3

|t ctbdtlzHdr & H

Hztcbldzg Wisj G OL

| Bteddz MEd2 1 d¢
[ dBiHddmMCd2 | [
¢t dud
s Otsj dz'tsf§ Ods?2 h
b Olsdls
dydegr 2 skLesOMmMm
[dRro2d&seomMSd2 4 J

) od d3j yOIsj dz' dats,

SlsjuyujMmlsejdedz §j 5 SOy Mmiselz,

L OtelzB § ) dz2" § B Izt
SHdZOCts MmEh
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ROZsMIsteOdzdz’ §j Ctdisf Odeds MudbOels totsfid?
f J te ) to jd& [EBAR.

1.8 veojtwoHtsMf &zOoadz" | SISAtSHT

utsntcOdzj dzdj o' MsCtsegts kZttsodz" HBSBTM yd o
¢ dMmistsh j dzd © LOf Ofmtse Ctozf dzgj 2h dm tetsmind
ZOdetsdzj j SOy Mmlse jdadze j tolzH ' .

l ftesdLeotHMmlsa ] Iso jteHT »n dd dzOs tsth toc ] B3 o
sBtecOL 8 IsfQfw  tSIsAtsHT , Ctliter | wWodws Isfpw o
fjtojtcOBSISC O Cobtotsets Lotdzdls o tMmi sdzc
CtsBOdz IsO. Clts OS] HLotdzdls fmdadL dls!
MtcOo dzj dedss ' fpd 2, d fijtcjtcOBBlsits? ftedtcSHC
ftiodtesHdz 2 &zOdzHh OW Is, d kzd3d dz' h dIs dzj ¢ O
mMtej HIz. LYJd dz" J © jHLEIs OCIsde dz J tcOL to
otsdz WicOlssMtsH j .oy O dr Blsn ted &k, d Misg g tedis |t
[149-15]] . [ HdzOSC s EZlsddzdL Oydw HB fMdrs st M
ftosyd MMtsdz, Clster 2 Momissdls dL dgdetsy j Mis
sBtStclzH 5o Oded v, sfjttOyd?2 d ~rddids Olstse, )
Hj &Z2O0j s JjcetsOldzjdBccb®lBHS] BECdd3 d HBtBGtsM
Mtsd dssMmis! o s ts tedlfQuodaissasts Isfotg tdasintstin@ [ 1 5 2

RMatsHY dL o h iMCOL Odzdzts ¢ 15, OCIskzOdz &
Fdzzyh jdds Isjrdsdzsecdd 6 Mtttk d §jtc] t
SB tcOL oMW O RBSE SB Odz! stso’" n BlsaBBHBY 9

1.9 10Cds yjdedj 65 ©jLbd OOd dd

HjEBHAGY, ©® jLSE mBSMdah j2 MY tor da
fsdzdlsdyd ME 2 sgBitsPdredfOjyl ddj fJteiH vy
ddey J dzj cO@RdEs MO dIs j dzv &3d d B k2 tf theod dsOB @ads@sHOREG
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MortcOdzj dedw d MmMtse jth jdzMise seo Odzedw liIsj yd M
ML HOdzd W o Mt WW JjCIsdoe dzr - Bkztctsor n ;
dzj SsBRtSHJdA3r = Hdzw HOdMz dzj 2N j 6§ 2tc QfLteofdy dwdzj!
dzOh j 2 MmisteOdz .

I dOfmlsswh jd& t6OLHJdj of ftafdnifazr]dzdzly jod3esC
ST dMOdz0 dMmlsstedw otsL dzd Cdztseo j dzdW I[s9 j lGH BG
CdzommdW ds oydw, BOteSd d MbickzSClskztce® o tsdz
ftog] o SMdsodsr » bimndtsdkstedyj Médr Gf j Oy
tcOL telzh jdzgdwV BERtetsoar n HEdsl, IsdWoQpdgt dzOw jsh
dn o dzd W dzd J 2O 1 S &z Ol Oydtsdadz j e 52
dLeBIstse dzj dzd W U Y, dn i toJ defipdrjj indgch O  dfL
LOC dz¥g yOs IsiMw o HBtesetsodLdzy  dzOdzdydd
OdzOdzdL Mtsoatej 3 dedz" = Btetseor 7 dhistsydzed € 59
ltesdL o j H] dz SBL Bt o’ dz¢ O Bkztctso " o Hd
dzdlsj tOlsztcdz ~ HOdztdz =~ dzOtz Y PJ f totsB dzj o3
f StcsHiStOL telzh O h d2 dJdemlstclzdzd dzlstso :

T JHds?2 dr ftedyddz O Otd?2desets o ¢t
Mz Iso jtcHBM dzOo dzsec s o BtsStelzy J ded v, 9 L
dzi HEMISOItsyYydats?2 IStej M JdzsMmilss2 S sMiIs! 8 MY dzOs (

T 10d&zdudj i3 ®) MigezOER HjWjSClstse, -Md
BinOodduimMSdj Mots2Mkos O d bkitjh ddshists? S sh

T J[bimkkMmMlodjdd cdzkzetsitsets dMmidzj Hiso O
WOChkttese dzO0 Moats2Mmlsea © M dzOe O.

RL ftjHMsOodzjdedzgr 7 o' hj GlesBdzj g ¥ist
HdMnJ tels Oy doig) dadssecUizdd M fn

1) lwsejMmisd OdzOdzdL btejh JdesMmMlss?2 € sfilsd

2) ltwtse jfmMisd dmmdzj Hso Odedj o dzdw dzdv O
WdL gdfjtss Oded yd MSdj Mets2Mmlseo O, Istojh ddatsilsts?

3) RfMMdzj Hise Ols o dzd Vv dzifVE-Csls dfif ffdg@m @ - dzQ
BinOddyuimMSd) Mows2MkoO d ktejh ddsimss? S sh
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4) vdzEzyh dls' Isjrdtsdzscds ftesdL oaHMIse O
ftsor h jdadedzWrdQddcdEwsi MSdr d + CSMif.dz2 Ols Oy d s dadz

5) ltotse j Misd MtcOo dzj dad J Mots2filse OfLd,
d B stclsdzs e 5.

6) t OmMMBsIstej Is oL By desfyls 1 ¢ s ifzts dzd
ftocsdLotHMmMIsea | Iso jtoHtsM d&zOs detse s o sistelzy j dac



frftordlorrry
C

2.1 RMatHdyr | Ghdkseodz j| d oMmMf sdi3sc Ol

J Iso JcHBMY dzZOo dzesdz ftesdL o9 SHMIse j i ts d3¢
fteddgj dgv j sfqw Btsdz! hts] CBdzdyd Mlsats o M sd3ts
ftoseo j HJ ded § Isj rdesdzse d yj M tsc s ftotsyj M
otststelzy J dzd v . s dddz tlsdesmMw s fipOL B O ts @) fs T f
s rndesdzse d yd MT @c OB fHiea®Mmis§ © §f SH H Bz ; GOLT
M j SOdzd Vi oss Hifsjlctp@®r Otcetsdz, Md3j ! JtodicH dz

J H O dzdzts 2 G dzOo j BkzHEIs tcOMMmdstsiIstej dzr
dmMfsdz Lkj 3" j o ftesdL o BfEsapf] dslotydec@seiftelz
ZOMmlsswh j2 t©OBBIs .

2.1.1 sOttBdH oBd WttORBO § stotsh ¢ &

sOtBdH oBdz WtcOWRO it etspB@E dshdse
Hdzw ftesdLotsHMISoa ©O BBdz "sets Ctsdzdyd Mise ©
MY dzOpdE»GE sH Otew s, ZQisBj Is bk dzd & @dzyd dg’j d3q
Mo s2 Milse O3] , IsO¢ d d&3d ¢ O¢ or Mt OW |
Isj f dztsf tetso tSH dzgtsfls* Mists?2 C tsfls ¢ ¢ dfmc
sjteddd yj MS sk EHOtk d or MsCOW Isj B j OISk

SsOtBdH oftdz WicOBRO dfCdassh CWACS/B tq Cin tadlg’ H2dzd 2
B3¢ d3) ftod d3d dzv § o3F 2 ) H O dzdzts 2 tcOB 5ls§ , |
Isd mded yd MS dn Emdztse d 2 . s OteB d H o sdz' W tcOdk
d3d S O drdats=glz! W tcOdZsds d dzOd B tsdzj j Olsizas dzjf ted®©re € df.
o' Hy Y jets Mt Hig] SHOEds f sHisB d2" = ¢ OteB dH 59

[ dzv d L 6 sW&/,dz] fdze[d' oz jode| 4 d3W dstsizG O gf lintf 3@ & Iz
Mz Hi2E N j§ dMeatHdtsy Mrter j: -091820 (Wac Od3 If ¢
Isd mdzd yud MEd2 dB3OteC POLDOAPAAPBs duizdu 254 4852
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91. sOteBdHdL OydHs HOdzdztsets Mmr to! v  fftesdL
Ols®ksmW j to] . | slssor 2 COtBdH otsdz! WicOd3O HE
f OmMMmMBse OW HEdY hdete dsdas of s ORORY B dzdoplsZd B " |
Yy 6t HJdzveE sdi3ifH 2tc ALOBRMIsedj M J Mise © d Mk
ftedd3j md 2, ftcdojHY dzdlzr = 9 IsOB dzdyy 2 , ]
Eydlsr e ©j Isfmw .

vOB dzd-u®HY 6y Oded § W] 3 M 2 o

l jhjimlsg Fe Al Si Ca Ni Nb S Mo
dtsH jtoy Od
Bdzjd, %

l jhjimlsg C K Na Cr Cu Mn Mg Sn

dtsH jtoy Od
Bdzj d, %

0,020 | 0,002 | 0,005 | 0,010 | 0,010 | 0,025 | 0,010 0,045

0,010 | 0,010 | 0,010 | 0,010 | 0,005 | 0,002 | 0,002 0,002

ltedd3d yoOdedy: dlbjndsddistedyd MS 54 -6/Ma8H J o Odzd J

rdmy j eidesmis: ( Mtej Hdd? j wO)L di3d to dz@ @M ded
f stotsh C s o wwiy'dsf tc Ads@s Istpty Is i Is 0615 000 IsE3< &K.dAv]1 VC,)
661386 fStesh ¢ COBdHO o Bdzr W tcBGAZO fMH @ dyy 2 de
- 01 &80(MeéskH 0, 1 3 ASTER201606).

] BtesWEYZ ddzd JIs ormdslEdz e  dztehj @A - fso jtor
fsorh jdadzs?2 OCIsdodesmis: 86 d Mfsmsemlsalzjls
o BLHERO. 1 slilssdzsz mp yj dz' ¢ ftocj HBBIso tcON j
dzj sBrsHd B dmn EZHfOCOT" 90! d RtcOdzdls: o
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5.2 15,04 90,6 137 262 2,2 12,5 129
5.3 15,04 90,3 141 272 2,2 12,8 123
54 15,02 90,3 156 273 2,4 128 125
55 14,97 90,2 127 284 2,2 13,0 141
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sBOLYO 5.1 dd3j s Cwizi ddz§ d3¢ tcd MmO teizdz] w©zG
WCHEs otsf! &3 Eyomksitses MEiBBod[BGtc@®O] WwJ
CodRkf OzdzH Jtets o Odzd § HSE fwisd EyoOftge Bse Ciglk
CedMis OdzdedsS dt = 2PC s dzj dzdJ Ctod Mmis Odiags.o fsmitg
5.3 d 5.4 dijrl ¢ teiB]dnydsfdeiddedsjO didas d fylssO db
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