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| nvention The present invention pertains to a process for producing a
surface-coat ed bl ade menber or i ns&ROMO LBt for cutti ng tools, which is
further inproved in wear resistance. Mre particularly, this invention
pertains thj& ess for formng a reaction layer of titanium
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esseénri allgAﬁémdymyﬁvm@i bi nder nmetal atons thereinto, by nmeans of
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Art 15 5 FicldeVReInleatigh | Y, cernets, containing at | east one netal of
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resultan) BRAecH, + 12N, + Ho = TICN + 4HCI + Ho  (2) |

in these conventional processes, because the chemical vapor depositions were carried out at high
temperatures, 1020° C for forming the layer of TiC, and 1000° C for forming the layer of TiCN, a great deal
of binder metal atoms of the cermet substrate were diffused into each reaction layer of TiC and TiCN during
45 the chemical vapor deposition process. The presence of such diffused binder metal atoms in the formed
coating lowered the wear resistance of the surface coating of TiC or TiCN. Therefore, the resultant blade
members produced by the conventional process exhibited low wear resistance.
However, if instead the chemical vapor deposition process is carried out at a temperature less than
800°C to avoid diffusion of the binder metal atoms into the reaction layer, it is difficult to form a reaction
s0 layer of TiCN on the cermet substrate, because the activity of CHs gas or N2 gas used as the reaction gas
will be lowered and the reaction for forming the surface coating will not occur.

SUMMARY OF THE INVENTION

55 It is therofore an object of this invention to provide a process for producing blade members or inseris
having surface coatings of titanium carbo-nitride on the cermet subsirate essentially without diffusion of
binder metals thereinto, by means of a chemical vapor deposition process at a temperature below 900°C,
whereby the blade member or insert exhibits excellent wear resistance.
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Furthermors, in this invention, reaction layers of TiN may be formed on and under the above reaction
fayer of TICN by means of conventional process. In the conventional process, the reaction layer of TIN is
formed by using reaction gas containing N2 gas or NHs gas. The diffusion of the binder metal atoms of the

45 cermet into the reaction layer of TiN occurs a little. But the wettability between the reaction layer of TiN and
the cermet substrate is very low. Therefore, if the average thickness of the reaction layer of TiN is no more
than 4 um, the existence of the reaction layer of TiN in the surface coating does not affect the property of
the resultant blade member in wear resistance. .

The invention will be described in more detail with reference to the following examples.

EXAMPLE 1

Powders of TiN, TiC, TaC, WC, Mo2C, NbC, ZrC, Co, Ni and Al, each having a predetermined average

particle size of 1.0 to 2.5 um, were prepared as starting materials. The starting materials were blended so

s5 as to have the composition as shown in TABLE 1, and were mixed together for 72 hours by ball mill under
wet condifions. After drying the mixture, the mixture was compacted into a dense solid body by a pressure

of 1.5 ton/cm2. Then, the compacted body was sintered at a temperature of 1550 ° C for 80 minutes under a
pressure of 3990 Pa (30 Torr) under an atmosphere of N2 gas to form a cermet substrate having
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substrate is susceptible to chipping. 25 The average thickness of the
surface coating on the cernet subs te | 5to 20 [err]. If the
thickness is less than 0.5[err], t#&aosfeﬂﬂf‘ézgkoati ng does not posses
desired wear resistance. On the other hand, if the thickness exceeds
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coating f or m&ytting;speedi250 MAMingIear r esi st ance because of the diffusion of a
great deal offo A2 ARfAPMiNoNE of the cernet into the reaction |ayer of
Ti CN. Thus, Ethgfe%@éloﬁ'ﬁr in the chenical 40 vapor deposition process is
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with reference to the foll owi ng exanples. 50 EXAMPLE 1 Powders of Ti N, TiC,
TaC, WC, Mb2C, NbC, zZrC, Co, Ni and Al, each having a predeterm ned average
particl@size of 1.0 to 2.5 [err], were prepared as starting materials. The
starting materials were blended so 55 as to have the conposition as shown
in TABLE 1, and were m xed together for 72 hours by ball mll under wet
conditions. After drying the m xture, the m xture was conpacted into a
dense sqlid body by a pressure of 1.5 ton/cnR2. Then, the conpacted body was
sintered at a tenperature of 1550 * C for 90 m nutes under a pressure of
3990 Pa (30 Torr) under an atnosphere of N2 gas to forma cermet substrate
hawhg 3 EP 0 440157 Bl
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substantially the same conposition as the cernet substrates Ato D shown in
TABLE 1. Subsequently, the cernmet SuEI?”d%o E prepared in this manner were
subj ected to form surface coating of 0 ﬁg the thickness of 5 [err]

t hereon by a chem cal vapor deposition process under the conditions shown
in TABLE 2 to produce bl ade nmenmbers 1 to 5 according to this invention;

bl ade-.nenbers 1 and 2 5 were produced by a conpar ocess; and bl ade
menbe¥ 1 was produced by a convent)i onal process. The gonsltituents of the
formed surface-coating of these bljade nenfiers™are sh'bwn iln TABLE 2. The

bl ade nmenbers 1 to 5 produced accardi ng, t &t HPs mvé‘htlo . the bl ade
menbers 1 and 2 produced by a conpari sgn. _pngess,_a.ncL..t-h bl ade nenber 1
produced by a conventional procesg, were énch attatb@\d to a hol der and

subj ected to a continuous cutting|test 2to>determn ne vear resi stance. The
conditions 10 for the above contifueusscutting. tesi wer s fol |l ows: '
Wor kpi ece’® a bar of steel (JIS- SCY435; SHardness; HB150) tting speed: 250
m mnute Feed rate: 0.2 mmrevol utlion Beptd ab cut: od.iCGenm 15 Ti me of
cutting: 30 minutes Cutting oil: nofle Et& this contiinu s cutting test,
the flank wear of each bl ade menb¢rswas ebs |ts obtained are
shown in TABLE 2. As seen from TAli;Lf 2= the bi nder rretal sf of the cernet did
not essen'tlally di ffuse into the durfage 20 @atr’-’ng:‘pf gi|ICN on each cer et
substrate of blade nenbers 1 to 5. Ther—‘efore t he bl ade nbers 1 to 5

exhj bi ted excel | ent wear resistandge. | ® conpari’sorm, ade nenber 2 made
by e conpari son process, and the bl'aql:e renber 1 madé by t he conventi onal
process, gere extremely inferior ijn thiss u%spect- Si nqe—-t he surface coating
of Ti CN on each cernet supstrate cont,at:ned t he bi nder |rret bl s of the cernet
caused by diffusion. Alsqg, the bl ade 2% menber 1 made by} t he conpari son
process was inferior in \i€ar resigtancg &enat hgugh, tthe gurface coating of
Ti CN on the cernet substrate did foL eSserti arfl y~contdi® fhe bi nder netals.
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5 10 15 20 25 30 40 45 50 EP O 440 157 Bl 25 EP 0 440 157 Bl EXAWVPLE
2 The cernmet substrates A and D shown in TABLE 1 were subjected to a

chem cal vapor deposition process.FBqFﬂPrﬁs?aBéurface coating conposed of
reaction layers of TiNNTiCN-Ti N to produce blade nenbers 5 6 to 9
according to this invention, and bl ade nenbers 2 and 3 by the conventi onal

process, as shown | n—ABEE—3——ti TABEES; -B6 prs of Ti N on
t he \ceérnet substrateg and on s hejrqaction |l ayef ding to this
invention, were forned by a-ghefi qal| vapqr (de 5S using a
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reactiom | ayers of Ti® @n'® g geérfet| subgtrlat pactq on | ayer of
Ti CN by the conventi{dnalP Frotes$ verle botlh |fo ti @& gas
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thickness was not formed on the cermet substrate of the above blade member 1, because of the low
s6 temperature during chemical vapor deposition process.



40 45 50 55 7 EP O 440 157 Bl 10 20 40 the sane cutting conditions as
in EXAMPLE 1 to determine wear resi rsé‘g éﬁ Aféﬁr this continuous cutting 55
test, the flank wear of each bl ade $¥#Bbbserved. The results

obt ai ned are shown in TABLE 3. As seen from TABLE 3, the bl ade nmenbers 6 to
9 obtai ned yalPisS2 i nvention exhibited excell ent wear resistance, since the
bi nder, netals of the cernmet did not essentially diffuse into the reaction

| ayerrof  Ti ON 118 @R sQREAE A SHDBLdhaEin TRBER 1LJRR BlbiebiBe 1 s%ﬁénh&nvépawerpssueﬁ
Ti N wer e f orppgasks @Morw & siHac doating Rorh sbBsd of dhction 1dybts B FIRGCKITIN Blprddadesiade imefobrb!
by the cogvenb ioGiedrdify 10 GRS Mventidn, arldcblddb imb&ra2Gind B g th cdfenttRdrpRESss Zasahévndn
produced by TeBre/gnti onal process were inferior in this property, since the

reaction | ayerinaRBIE @GNoothoreadtion Byere aiCTiNroa aitd cepmet| salystrate @hd dn Meaeattiani Iay@d ofaTiICN
great deal @Ecotding thitislgwentiwt, aler foimet by acchemictl \apersdegosiiign pioessel iuing 8 ireagtionSgas
EXAMPLE 3 Acempdsetef 4% aCkn8pe do rapd 6826 Hafat a deanpeiiatyre of 80GCs Algd. i recTionCbyeT o\TGH s
f or med onvot thetweesy these reaglinnt laygrscof TiNs wes darmed bY glshemigal ygpor, depesition pragpss\using reaction
deposi tion geveampgsed§f 45 Jilse 8% LHaON and §3lnitheat 2 tanparetuterdl 3] Crupder pipepssure of 13300

i nvention. Ta (H89tT8rh, Onihe ‘!S'I‘eétﬂé"dn@ﬂ‘f%ﬁ'%dﬂyf"a of Eé!cqm%cqﬂa'g}éﬁbsmte ‘ﬂ‘q\P’h*anf@'
aver age thi d‘il’ﬂ'égg'cb'fbyi" OpYentiaRg] Hrogess we

red “ a t? wa gf 30° ayeyg o, TiN
Cenpor at e ¥ Qg? o ol ";, gg‘@% g@%séed“z e?géﬂf? re}nperaww
fsg(r:(r)rgg Oﬁ {e 91 el i accord %rtggjnvetngoncgn%qéesblgdfe mc?nlbgrrs%&nms
[erk]/ 8%[e:}ﬁ]]dnc‘%§§ ggﬁd—gﬁﬂg&lag rrpera ure o un er the pressure

of 13300 Ra (100 Torr). Third, a reaction layer of TiN having an average
thickness of 1 [err] was forned on the above 15 reaction |ayer of TiCN
under the same conditions as the above first reaction layer of TiN. For the
purpose of conparison, a surface coating of TiNTi CN-Ti N was formed on the
cernet substrate C shown in TABLE 1 by the conventional process to produce
a bl ade menber 4. To obtain the blade nenber 4, a reaction |ayer of TiN
havi ng an average thickness of 1 [err] was fornmed on-the cernet substrate
C, using reaction gas conposed of 4% |[err], 8%/ [err] and 88%[err] at a
tenperature of 980[err] C '
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20 under-a pressure of 1
Ti CN havi ng an average th
| ayer of Ti CN, using reac

tenperature of 1000 [err] C under a pressure of 13300 Pa (100 Torr).
the reaction layer of TiN having an average thickness of

on the reaction |layer of
reacti*on layer of TiN 25
of these bl ade nenber 10
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the same cutting conditions as in EXAMPLE 1 to determine wear resistance. After this continuous cutting

&5

test, the flank wear of each blade member was observed. The results obtained are shown in TABLE 3.

As seon from TABLE 3, the blade members 6 to 8 obtained by this invention exhibited excellent wear
resistance, since the binder metals of the cermet did not essentially diffuse into the reaction layer of TiICN
on each cermet substrate, even though the reaction layers of TiN were formed on and under the reaction

8



5 EXAMPLE 3 A surface coating conposed of reaction layers of TiN-Ti CN-Ti N
was formed on the cernet substrate C ewmowdoits7Bable 1 by a, chenical vapor
deposition process to produce a bl ade nenber 10 according to this

i nvention. To obtain the blade nenber 10, a reaction | ayer of Ti N having
aver age t hi cyrs9ETIGN by thespqnyenfignal process. iGnsthe ptprhsad. dhe blpde raempbers 2 andd prodiicad by
C usiyng a remaniog RIRESSSWATD isder inythis pegpprdy pipcetho readtianisusr gt TIEN fesmedseipagh reaction
under "t he pr8¥es gt BN gpntainpd Ggrastdeah of dherifdpy metals, ofdhr cermet caused bthe piffusian. of Tj CN
havi ng an av e thickness of 4 [err] was fornmed on the reaction |ayer of
Ti CN, usirfg F’&@f gas conposed of 4% J[err], 8% [err] and 88%[err] at a

t enper at ure of err. C undey .t he.pressur 0

]:I'hl r dd are ﬁ q1t r pti% gtl]n Cﬁlpo[?iggfye |o[|)1 Ia ers of q'll\P'Fl(&li?l‘%p ﬁ?ﬁ%ﬁp tEI rzt:bstratih '(;

the above § i1 ‘étt??rfn a5h kare 'fea o ey o %Leg&q;‘éfjv e
f h Y. an % Hz

surface clat fmpompa i UL ol goetite < p;fegiraye&a‘i@sbeﬁﬂeus@mﬁtse% SHIS h Fabon GayBNOCN

in TABLE 1 biaying GinCRBMGNtHcRMRE oP GOER Stas LGBl QRURE réaciinagiRr BB TioRY uéing fedction gas
obtain the blggesddeiRerTidl,, 8% CAN hfNesk@MLEt Diompérbiuday BIIG CAMAG RS §H8ure of 13300
t hi ckness of pd(1b®térd). RS, af r@dchiBtiay@R oft TiR h&igran tavéraa IKiBIABS of1 LS8 GormEdior the Bbove
gas conposEdreadtion! Kydrof TICN ultdér fhesdrhe eonditidhS %s fherabdve ditst madtiemjagsrat TiNe of 980
[err] C 20 underthé@ pipas sticapaisod, 330Backaodting 6f TINTION-Tilbeeoadnedtdneher @anst isahstrate
| ayer of Ti OBlshewn ingTABLE avisy thg eotvantihal eemessf to prddece & biels nfemberetl Tonobtdinethe blade
FAon | aymemigdr 4TiaCleactions ilayer ofcEl thaving gm sveragaptbickndssoéf YU was formegiogn e rcprmet
4% [err] andsWsd €rysing aeactiont gansompasaed of 4% TGy, B Nnded 88% e @b 8 tampetsture] 350" C
Pa (100 Tet rynderihpressuretoh t330@ B (10 Forf)-Speqndothe Trapion iayer i TGN haveg atqweregs thipknassot
of 1 [err] wh&miwasfermedan theaeaciondayes af Tigh.aysing reattionigag Serarosedhef 43e figh. 3% CHi, 4%
condi ti ons a§2 #16cB9% b & o tpReratyrg 9£1008 ) Cj under a Rygssyrp f 13380 Pa (106-erp. Thirdthe reaction
constituents a¥ﬂ’ of AN hémgfa&(?éerﬁﬁé?'ﬁ"ﬁ'igss(ﬁ 1 g‘é’?@ fosmag;en 'H%FPB@P" f@)efaé?i'SP'd'f' the game

this i nvent i eApditions sB‘Pé ﬁ nven e
s g @M %%mg e fﬁé s
; o E

bl ade rrenber

me
cutting Cond @ p Utﬁé’ﬁanﬁurgil' SRl o s
fl ank wear o e e resu tai ne are
shown in BLﬁ T_E 47Kin f ade n'e er FIl ank wear during
cont i nuous 35 - cutting test (mm
Bl ade menber 10 by this inventionTABLE 4 0.12 40
Bl ade nmenber 4 by conventional process . 0. 58 46

Under the mi crostipe, of Nelddel nemderof] Fluahk wednl ducingelcmttﬂmnms he
surface ceating of the blade nenber 4 by cm.rmnzonebtpl(mme)ss was - seen,

t hough such diffusion could not be sedqn_in the surface coating of the blade
menbey 10 accor Blade amemberi AGeblyi on.] As a result, the bl ade nmenber 10
accofding to thi sthhwetmventdes hi ghl \| superi ?.13 wear resistance to the

bl ade rrenber 4 WJ_QQ&L__%LQL&SS as seen in TARIE 4 60
Blade member 4 by '

conventional process ' 0.58

45 Under the microscope, the diffusion of binder metals of cermet into the surface coating of the blade
member 4 by conventional process was seen, though such diffusion could not be seen in the surface
coating of the blade member 10 according to this invention. As a result, the blade member 10 according to
this invention was highly superior in wear resistance to the blade member 4 by conventional process as
seen in TABLE 4.

50
Claims

1. A process for producing a surface-coated blade member for cutting tools, comprising the steps of:
(a) preparing cermet substrate, wherein
55 said cermet substrate contains 70 to 95% carbo-nitride by weight as a hard phase-constituting
component,
said cermet substrate has the formufa (Ti,My)}(C,N.).wherein M is at least one metal selected -
from the group consisting of metals in groups IVa, V4 and Vi, of the Periodic Table except for
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Claims 1.A process for .producing a surface-coated bl ade nenber for cutting
tools, conprising the steps of: (a). Eéﬁa?ﬁ gﬂ ?ermet substrate, wherein 55
said cernet substrate contains 70 to | B nitride by weight as a hard
phase-constituti ng conponent, said cernet substrate has the formula

[ err]wherei g\ 4SHicN by §:8 Sbaveits .0 RE LS thhd WeldhRe HeRMYbls 2 5 Shdddédd
metals in grfe”ym.owai’ie\sé\wa?e@.fe nﬁﬁmnﬁﬁﬁ kb, APt o Jci.uaaff.’.

111111111 Jayerlck ¥iN contaiiéd a irclof AStAIS BRthePREinaN BREEH Y the ditibsion) and v
are nol ar ratlos and [err? [err] said cernet substrate contains a bi nder

conponent sofEmmeLE)s two netals selected fromthe group of cobalt and
ni ckel ; and, 5 (b) formng at | east one |ayer of titanium
car bo-ni tri de MAyuracecévatingcainposaq afrreattigpdsyetsi ob MiNPMEN: T vas forrseil ai titsecermadt substrate C
substrate, whemdnialdeai by a kiemicaklapor spmsitichaporsss tb predye @adiade membar 30 derotding to thisa
t enper at ur e invantige TofobChe bladdOgeniber 19, a@actini lRyecéfdiiN baving requage thickpess iof 1 om was
process uedirshforreedoan thac sehshiate Crising ageastianrgas Fomnesedznh A%l 8pecjisrand 8% Ho
titani um cardaiemRreraiuR-oftfile * G Hndar, be arpesureref JRINESe (10 b Speong 3 ipr] layef @f HICNA
process accCPihe) pYorage dhickness dhydeltmiwes Jarmgd 0B deg reaﬁ'o dayer; of HChy; ysing reactign gas
titani um tet"PQE‘ﬁP‘bPﬁﬂ‘eT’C&c &'T’FW F’Pdee%ﬂz ﬂ P’B 9 CS"‘!&' P Bregute qf J3300
produci ng a chonz%- t&‘éﬁ“ﬁ'?’h ée’ '“"“8’ W°§i°ﬂa‘etaﬁ‘§’°
h

15, ¥6a V f
steps of :’°1% ? o SSmaTaubstrate

For ar su
substrate ¢ L%&vn m CEc%("nvubea |onal roc%sz ro '% ber 4. To o tam the blade
phase- const | a ,ﬁ i&kﬂésg OE@ r&}”asf:& 7 the_cerm
[er kbaher e L lEs ca " %orp %gﬁp& il ol e o
netal s i nzogruﬂw?ﬁp 09 O,T.)f'g’e rﬁrthQ hvefage thickness of
titani um anduies Rimbdon the rekhh&ﬂlder oftfiN rIBin&'ieaEti%ﬁ ',gﬁbscomiﬂéid [o?i‘%]Tldl Bl cHyFass 1

and u+v=1, 5NBdm§ 809 Hp &f ARpsrtidlof #d06- @Qﬂ&e’#'arb'ias@r@bfnﬁﬂdo naqmomﬁmrmﬂi th@ lAéactidh

two metal s sgbestrivhaingsn dvBrgaihioknBss 1 2Mbvk forfditbntheré&ttion 1ayelof TIEN urldérthe saghed

| ayer of ti teasmiitions d%ltlﬁddbd\% fidy reactioh Ryer @BtiNVapor deposition process on said

cernet 25 Thes,Wisdohstituents airthl sutface chatingibiitiesa bladicearhbed NBadcaryling toQiis ivehtion] anm

car bo-ni tri diaddynemberht plodurbd By panverdienab piotdse Iwepe atsarsel wwersa mitrdseoper Subsequently,

titani um ni ttheselbladehember 10 and the blade member 4 were subject to a continuous cutting test under the same
cutting conditions as in EXAMPLE 1. After this continuous cutting test, the flank wear of each blade member
was observed. The results obtained are shown in TABLE 4.

TABLE 4

Kind of blade member Flank wear during continuous
35 . cutting test (mm)

Blade member 10 by
this invention 0.12

C

40 Blade member 4 by
conventional process 0.58

45 Under the microscopse, the diffusion of binder metals of cermet into the surface coating of the blade
member 4 by conventional process was seen, though such diffusion could not be seen in the surface
coating of the blade member 10 according to this invention. As a result, the blade member 10 according to
this invention was highly superior in wear resistance to the blade member 4 by conventional process as
seen in TABLE 4.

50
Claims

1. A process for producing a surface-coated blade member for cutting tools, comprising the steps of:
(a) preparing cermet substrate, wherein
55 said cermet substrate contains 70 fo 95% carbo-nitride by weight as a hard phase-constituting
component,
said cermet substrate has the formula (Ti,My}C,N,).wherein M is at least one metal selected
from the group consisting of metals in groups IV, Va and Vi, of the Periodic Table except for
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sai d chem cal vapor depqsition process i s conducted in a tenperature range
of 700 to 900 [err] C, said cheni C%lg v ’9{ %eposition process uses a
reaction gas containing acetonitril 5271 said | ayer of
titaniumcarbo-nitride has an aveérage thickness of 0.5 to 20 [err]. 4. A

Process aCCOfthﬁlu.ﬁ'éHd”M?érelﬁ’VQe&ed r&n&@':ﬂT rrangi &a%%@ud%”b?s{skib% 32,818,
aver age thi cknggg,sgg NG =GRk 2l =4 err 5 Pat ent anspr 1.

Ver flaliren zur Er z@u0idhkbt QUbBse Q&ﬁdrfs' 2 HIRER REMSRbAE oF BRLE b InfbERNdoRiclod oM the
Schnei den von g\bnﬂﬂa&u&a@nd nebpgrend die Schritte: (a) Herstellung eines

Cer met - JUDbst r altp Sorminp fat Bastlafe ey BEitariab SdrioaviitrideOoyld BhefhizalGajper UsfeaitiGtDprbdess 6h 40
al s ei ne Konpossaditemeétistsirats, whetbia €i ne harte Phase ausnmacht, worin das

Cer net - Subst rat chaid chamicabVapér depdsifipr( iroduss) is bankiyctedtn & temipbratuneirange st 70e toreodst, al |

i st, ausge- W hi tsaidhentica vaGondepsitioromedessensia wadionges abitamingkestor@rilepgodn | VA,
VA und VI A des Perddayersd ffeniwnsarborittideas amavasge/hioknsstdhf.5 taddimor n x, 'y, U
und v di'¢ nol aren Verhal tnisse sind und bedeuten: 0,5SxS0, 95, 0, 05SyS0, 5,

0, 2SuS0, 8, 20,5 BeSEs gecoyding ¥ olaim 1y whergjn saig reaction gagds Agmixture’ of tigsiumntetsaghloride,
Cer net - Subst ragetonitilp andlyAgeani 988881 korponent e aus ei nem oder zwei Metal | en

ent hal t, ew hit aus der e von Cobalt und N ckel; und (b) Bil dun
von zumé%d sg\ qu%sr 'Slfu?ﬂ“‘é a%H!f%"P o tog-lade momber or gutting 1pgls. Q?TP"E'H%?(?F) J
Danmpf ni eter - S trat, worin che. che
Dagf ni eder schl ﬁ%ﬁﬂ%%@%’e@éﬂoﬁﬁ%@ béflwcep?hklagn hfffg S 10[vEae

dur chgef ohrt W'f ggég,% & hss R ORhM ,cﬁ?\g{.ere. L&%A@%&ﬂ%@&@'“
Aceboni tui | - 519 %%e\éfsr ﬁ g no i r“able except_for

it ancagpon - bl drs mnaﬁcrl, %0 o, (63kucdzs,

Ver f ahren nachoég\g@gqgl} J|,any\pm= 13sa Rea tlonsgas el ne sc ung aus

Titant et rachl or i dsaid ok Qibstrité ontditRCh NG brilcRbri GRER orl thd mebid shiovid frak e
zur Erzeugung gioesr cotifahd MekBIeaHacschi chteten Klingenteils zum Schnei den von
Wer kzeugen, unt}SGeing aliaper 3 itahitieiitriddOby a chemical vapor depositich process bh lshidl cermet
11 1 241111 $ubSlrate;bnd, M S * - EP. 0. 440 157 .Bl1 (a) Herstellung eines
Cer nmet - Subst r atcp farming & Inasti avse a3 nﬂtarﬁmbﬁrhoaﬁtndé()oytn cheBibalGapar Hecaititroprodess ch

al s ei ne Konposaihkyer eftttanfuint nitridél ehegsime hart e Phase ausnacht, worin das

Cer net - Subst rat ceid chamicahyapgr epdeljion @bdess) is muvctaﬂlmatomrztummegftm@torﬂom al |

i st, ausge- wAhi tsaidghemical vagpr depnsitiorhrrecess uspia wectionaas apitainingcheetordyilamndn | VA,
VA und WA des Pesgif dayerof ftaniymgarbomitride has an ayprageothisknassat 05 41 20Mm-an, und worin
X, Yy, U und v die nolaren Verhiltnisse sind und bedeuten: 0, KxS0O, 95,

0, 05Sy S0, 5 o‘ pragees) 3'530“1[99 2@(?5@ \ghergql qanc&,lay_er pf fitapumy, nitridg has 3n a\@ﬁge thickness of no

greater than 4 iLm.
35 Patentanspriiche

L 1. Verfahren zur Erzeugung eines oberﬂachenbeschlchteten Klingenteils zum Schneiden von Werkzeugen,
umfassend die Schritte :

(a) Herstellung eines Cermet-Substrates, worin das Cermet-Substrat 70 bis 95 Gew.% Carbonitrid

40 als eine Komponente enthiit, die eine harte Phase ausmacht,
worin das Cermet-Substrat die Formel (Ti,My)(C,N,) hat, worin M zumindest ein Metall ist, ausge-
wihit aus der Gruppe, bestehend aus Metallen der Gruppen Vs, V4 und Vi, des Periodensystems,
mit Ausnahme von Titan, und worin X, y, u und v dieé molaren Verhdltnisse sind und bedeuten:
0,5<x<0,95, 0,055y<0,5, 0,2<u<0,8, 0,25v<0,8, x+y=1 und u+v=1; und

45 worin das Cermet-Substrat eine Bindemittelkomponente aus einem oder zwei Metallen enthiit,
ausgewihit aus der Gruppe von Cobalt und Nickel; und
(b) Bildung von zumindest einer Schicht aus Titancarbonitrid durch ein chemisches Dampfnieder-
schlagsverfahren auf dem Cermet-Substrat, worin das chemische Dampfniederschlagsverfahren in
einem Temperaturbereich von 700 bis 900°C durchgefiihrt wird, das chemische Dampfnieder-

50 schlagsverfahren ein Acetonitril-haltiges Reaktionsgas verwendet und die Schicht von Titancarboni-
trid eine durchschnittliche Dicke von 0,5 bis 20 um hat

2. Verfahren nach Anspruch 1,
worin das Reaktionsgas eine Mischung aus Titantetrachlorid-, Acetonitril- und Wasserstoffgasen ist.

3. Verfahren zur Erzeugung eines oberflichenbeschichteten Klingenteils zum Schneiden von Werkzeugen,
umfassend die Schritte:

) YA



worin das-Cernet-Substrat eine Bindem ttel konponente aus ei nem oder zwei
Metallen enthilt, ausgevm hit aus der_G uppe von Cobalt und N ckel; und (b)
Bi | dung von zum ndest einer Schicht RGP 84Bl trid durch ein chem sches
Danpf ni eder schl ags- 10 verfahren auf dem Cernet-Substrat; und (c)

Bi | dung von zZume a%‘cﬁﬁmllﬁﬂgnﬁ %‘ém\e? {%’6 J;Mna& E(",re l})t{:stg 78'Hisd8. Gdwb Carbonitrid
&‘-Sﬁ

chem sches Danpf t aus Titannitri

wobeh/das chem Sghe qh8d I N@r ..N%Phdt ot nemmTﬁaa%rn%wuh&rw
von 700 bi's 900%yzhit 644" deh BRHAL) bbstehbicChus MR HBHBBEHA NRRVDEAA \BI&ds-Periodensystemns,
schl agsvegf ahr erm.emsnmtmmtad lund @bl 65 uRMB KA di®ABERR VERENHRSS Sihd R bétletien:
Schi cht aus Ti t ayBR0l96)0,055v<0.,5, 0,25u<0,8, D2£l<e8 & vy fuade €¥i; ukd | che Di cke von
0,5 bis 20 am hadorin 4as \GaimietBubsKet rsiti NBifdempsMdnipotenta/NaUsi éineth edeBCdrbiCibtalidnl Sonthilt,
Titannitrid ei naushowititsaosder Ghippeton Cobattivad Miokel;mndht nehr als 4 um hat. 20
Revendi cat | ons Xb) Bidegddnl zymondestieiner Sapichtraus iganhitideluncle sin chrmisshesNampisdergoblags-
outi | s decoupe,vedabrepasivamtCemeat-Salistighamd consi stent a: (a) prdparer un
substrat de cer rfetBildengrion |zerpindeist eik Schicht aus Titancatbeadtrid durghh gin rchemishhes: Bamppinieder-
contient 70 a 9chisageerishipriryt sar SehighbausTr tmwusw@elme@mmn@gmlassymwna
phase dure; - | diieinen Jemperaiurbereich- von 90 bﬁ%@rﬂdwngaf%fbmwas ﬁ%ﬂﬂ‘qg‘;
dans | aquel | e M3skrgsvprfalien o Acgtenitilthaltiges Regklionsgas yerwpndelyng fia-Scbishicaus (Titae

m-t aux de$§ gr oud@%"'?e\ﬂﬂ“’hﬁfﬂ""gi"hﬁ?‘ﬂ‘ed@" ?%b'ﬂa%g@lhf‘tr cation Pdri-odique, |

| " excepti on , v%?érﬂn a\g§ I aquel le x, y, uet v sont des rapports 30
\r/ml a\‘I]; e: t ?t | g\gor&n dle t&% n% |d elﬁe c{?xfc%s%ﬁmtglﬁtee’ ch(:ab von an\t r%el{r)éla | Iz‘aﬁt sone‘tenuu:l-
ou deux t ¢S dans Ie groupe constitud du cobalt et du nickel; et
(b) for mangr3 ?&%n'%ﬂ%gﬂune couche de carbo-nitrure de titane par un pr ocddd de

ddposi tion qn pR&AE pddZaRGer RAS 1dHeevetle é?lhéuﬁ&c‘a%ursélﬁuslcﬁcﬂo&pes diiréraht 16 6tapes
cernmet, 0O 36 consistanta: - | edit procd4 de d~position en phase gazeuse par

proc~ d4 chim quqa)qﬁpa.egnmbgtramenearg@m de tenperature de 700 a 900 C,

- ledit psoc~d4 de mBapaubstid @8 corhep bunticht gRACISST docdarbpnirOroChh moliis Comine coinpdsart €
un gaz r~actionnel casihamdmnphaseddre;acktonitrile, et - |adite.couche de
carbo-nitrure de ti bdinsubstrat e cdmpeti réed 2 lmtoymlm(e'lxm,e(cmvﬁ dans2&uellen M 4§ all moins un
Procdd6 sel on | a r eméaldcroist idans &, grolpa scohslityé edes| redtaux dpazgroupes: Va0 Vacdt g tdeuin
m6l ange de t~trachl @mmeatlgrePém@lmneé I'efceptiay duriitane,iet dang laquplie v, b greontias wpports
3. Procddd pour fame'qtfe-retQF@SMﬁwﬁ-Ofr‘am 0&sush8NAFRSex Pt oLtV 1setde coupe,
conprenant | es dt apledt sugstrat de eoppat icantipnt un gemposant de IBjsan e un gy @%@?tﬁmche@s dans
cernet, dans |o ueI‘39‘°“P%@P?“‘“§Gb§?¢5?‘%@'°&%ﬁ‘ret contient 70.a 95 %d

carbo-nitrure e :gsrrﬁ a”b'B & doy parbagyiferq e tifane Perunjpopsds G%Féé"’s'“" on phaso
gazeuse par pro chlmlq e sur ledit substrat de cermet, ol
35 - ledit procédé de déposition en phase gazeuse par procédé chimique est conduit dans une
gamme de température de 700 3 900°C,
v.‘ - ledit procédé de déposition en phase gazeuse par procédé chimique utilise un gaz réactionnel

contenant de I'acétonifrile, et
- ladite couche de carbo-nitrure de titane a une épaisseur moyenne de 0,5 & 20 um.

2. Procédé selon la revendication 1, dans lequel ledit gaz réactionnel est un mélange de tétrachlorure de
titane, d'acétonitrile et d'hydrogéne gazeux.

8. Procédé pour fabriquer une lame revétue en surface pour outils de coupe, comprenant les étapes
45 consistant & :
(a) préparer un substrat de cermst, dans lequel :
- ledit substrat de cermet contient 70 é 95 % de carbo-nitrure en poids comme composant
constituant la phase dure;
- ledit substrat de cermet répond 2 la formule (Ti,My)(C,Ny), dans laquelle M est au moins un
50 métal choisi dans le groupe constitué des métaux des groupes Va4, Va et Vi, do la
Classification Périodique, & I'exception du titane, et dans laquelle x, y, u et v sont des rapports
molaires, et 0,55x<0,95, 0,055y<0,5, 0,2<u<0,8, 0,2sv<0,8, x+y=1,et u+v=1; ot
- ledit substrat de cermet contient un composant de liaison en un ou deux métaux choisis dans
{e groupe constitué du cobalt et du nickel; et
55 (b) former une couche de carbo-nitrure de titane par un procédé de déposition en phase gazeuse
par procédé chimique sur ledit substrat de cermet, et
(c) former au moins une couche de carbo-nitrure de titane par un procédé de déposition en phase

gazeuse par procédé chimique sur ladite couche de nitrure de titane, ol
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- ledit substrat de cernet rdpond a la formula (TixMy)(CuN,), dans |aquelle
M est au noins un so m-t al -chol si-dans | e groupe constitul des
m~t aux des groupes I VA VA et VIA FE Q4083 &Y 1 cation Peri odi que, A

| " exception du titane, et dans laquelle x, y, u et v sont des rapports

mol aires, et 0, 55454, %&gdéodg)g%\gﬂn%n pﬂas%gé?eg.ﬁ%padgw&@(és@ﬂnﬁﬁe ;c&%‘!du'_it dens Ghe U

tv = d; et - |editgaMBeb B 7063 9o conposa I'al son en

’ gal re . .
un ow/deux Mot aux & Qrozbds déHBoshisn & &u@‘abaféaéhs&a» brd8sd8l dnitigiiliiseStn ddb rbtiolal ;
et 56 (b) f bmBHantHeFaRHECetde Ccarbo-nitrure de titene par un proc~d6

de deposd tion en pdus BouliZddaBo-Ritkire BE MEARY NG Bhaissli Mogdrhie &0k 4 26mRst rat de
cernmet, et (c) fornmer au nobins une couche de carbo-nitrure de titane par un
prood4 de deprosédd soloncia rplaadicatigna, clase lofal Igdited cabdite dd)nitrurg W tRane d ardi dpaisseur
couche de ni trioyerme den supdriatre 2 4aum.11 O I I O B CLHII Il
L1 EP 0 440157 Bl - ledit proc6d6 de deposition en phase gazeuse par
proc~d4mhi m que est conduit dans une ganme de tenperature de 700 A 900 *
C, - ledit proc~dd de ddposition en phase gazeuse par proc6d4 chim que
utilise un gaz rdactionnel contenant de |'acetonitrile, et 5 -

| adite couche de carbo-nitrure de titane a une dpai sseur noyenne de 0,5 A
20 urm 4. Proc~dd selon |a revendication 3, dans |oquel |adite couche de
nitrure™e titane a une 6pai sseur nmoyenne non sup~rieure & 4 um 10 15 20
25 30 35 40 45 50 55 12 | 2/12)|1 122)22 |[||]| 11}
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