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TepHoninbcokutl HayioHanbHUL MexHiuHul yHieepcumem imeni leana Ilynios

EKCILTYATAIIAHI BJACTUBOCTI TA MEXAHI3MHU
JIOKAJIBHOT'O 3BHOIIYBAHHS TBEPAUX CIIVIABIB, IET'OBAHUX
HAHOKAPBIJIOM BOJIb®PAMY, II1PU TOYIHHI

Pe3tome. [ocniooceno excniyamayitini n1acmugocmi meepoux Cniagié Ha OCHO8I KapOidy mumary,
Jne2o8anoeo kapbioom earnaodiro (5% (mac.) i nanokapbioom sonvppamy (5, 10, 15% (mac.) 3 Hikenv-xpomosorw
38’a3kor0 (18% (mac.) npu no30062cHLOMY mMa MOPYEEOMY MOUIHHI KOHCMPYKYIUHUX 8Y2leyedux i 1e208aHUX
cmanei. Bemanogneno nepioo cmiiikocmi iHcmpyMeHmie Ha onepayisax Haniguucmogo2o i Yucmo8o20 MoviHH: i
BUBHAYEHO KPUMUYHY (MAKCUMATbHY) WEUOKICMb PI3anHsl, npu sKiil ¢i00yeacmvcsi Kamacmpogiute 3HOULY8aAHHS.
meepoocniasHux niacmui. [lokasano, wo sukopucmants HaHokapoioy 6onbMpamy nidGUULYE 3HOCOCMITIKICHIb
pidcyyoeo incmpymenmy — nepiod cmitikocmi cniagié 3 nano WC cknaoae 109...154 x6 i nepesuwgye cmiiikicmo
cmandoapmuux meepoux cnnagie TISK6 i TH20 ma cnnagie na nonikapOioniii  OCHOGI, 1€208aHUX
OpibnooucnepcHum kapbioom gonvpamy. Kpumuuna weuoxicme pizanus cniagy 3 5% (mac.) nano WC cknadae
830 m/xs., a3 15% (mac.) — 980 m/xe. Ananiz 30HU 3HOULYBAHHS NOKA3AB, WO BOHA CKNAOAEMbCA 3 080X OLISIHOK
— mpuboutapy, AKUU MICMUmMs 3HAYHY KITbKICMb KUCHIO | eleMeHmi8 IHCmMPYMeHmaibH020 ma 00pobiioeano2o
mamepianie, i OiNAHKU aAOPA3UBHO2O 3HOULYBaHHA. Bcmanoeneno, wo ocnognum mexawnizmMom J10KATbHO2O
3HOULYBAHHS OOCTIONCYBAHUX CMIABI8 € abpasusHe cmupanus. Hassnicme mpubowapy na 3a0uiil nosepxmi
PI3anbHO20 1e3a 3MIHIOE meMnepamypHo-CUliosi YMOGU Npoyecy pi3aHHs ma pYUuHy8aHHs IHCMPYMEHMAaTbHO2O0
mamepiany, sike gi00Y8ACMbCst 6HACTIOOK OKUCHEHHS ma Ou@y3itiHoi 63aeMo0ii 3 enemenmamu 06pobII08aAH020
mamepiany.

Kinrouosi cnosa: meepoi cnnasu, Hanokapbio gonvghpamy, excniyamayiiini enacmusocmi, nepioo
cmiiikocmi, TOKAIbHE 3HOULYBAHHS, ADPA3USHE CIMUPAHHSL, OKUCTIOBAIbHUL | OUQY3itIHULL MeXaHIZMU

S. Marynenko, I. Koval, L. Bodrova, H. Kramar

OPERATIONAL PROPERTIES AND LOCAL WEAR
MECHANISMS OF HARD ALLOYS ALLOYED BY TUNGSTEN
NANO CARBIDE UNDER TURNING

Sammary. Operational properties of the titanium carbide based hard alloys alloyed by vanadium
carbide (5% (wt.) and tungsten nano carbide (5, 10, 15% (wt.) with nickel-chromium binder (18% (wt.) under
turning were researched in the paper. The processing of construction carbon and alloyed steels under shoulder
and facing turning by inserts made of developed alloys was carried out. The tool life at semi- finishing and
finishing turning operations was identified and the critical (maximum) cutting speed at which the critical inserts
wear takes place was determined. It was shown that the application of tungsten nano carbide results in the
increase of cutting tools wear resistance as the alloys with nano WC tool life is 109...154 min and exceeds that
of conventional carbide based hard alloys, tungsten-fiee hard alloys and polycarbide based alloys alloyed with
fine-grained tungsten carbide. The critical cutting speed the alloy with 5% (wt.) nano WC is 830 m/min and for
the one with 15% (wt.) is 980 m/min. The features of local wear of alloys alloyed by tungsten nano carbide were
studied taking advantage of the electronic microscopy and chemical analysis methods. The analysis of the wear
zone showed that it consists of two areas, the tribolayer, containing a significant amount of oxygen and the
elements of instrumental and processed materials, and abrasive wear area. It was determined that the abrasion
wear is the main local wear mechanism of researched alloys. The main features of demage in the area of
abrasive wear are large carbide grains cracking, their parts removal and small carbide grains splintering.
Availability of tribolayer on the back surface of the cutting edge changes the temperature and force conditions of
the tool material cutting and demage that occurs as a result of oxidation and diffusion interaction with the
elements of the processed material.
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ITocTanoBka mpobaemu. [HTeHCH]iKaIlis TpoleciB MeTanoo0poOKH — 3pOCTaHHS
IMBUAKOCTeH pi3aHHSA 1, SK HACTIJIOK, 3MiHA TEMIIEpaTypHO-CHJIOBHX YMOB TOYIHHS —
aKTyalizye mpoOyieMy po3poOJieHHS HOBUX MarepialiiB, IO MOXYTh 3a0e3MeUYnTH HaJIHHYy 1
JIOBrOBIYHY POOOTY pi3alIbHUX IHCTPYMEHTIB Ta SKICTh TOBEPXOHB OOPOOIIIOBAHUX JIETaJICH.

AHaJTi3 ocTaHHIX AocaiLkeHb 1 myOaikamii. OJHMM 13 NUISXIB 3pPOCTAaHHS
e(pEeKTUBHOCTI METAJIOOOPOOKH € IMJBHINCHHS pecypcy poOOTH IHCTPYMEHTIB Ta
MPOJTYKTUBHOCTI pi3aHHs, 10 3a0e3neuyeThest po3po0IeHHIM Ta BIPOBAKEHHIM MaTepiaiB,
SIK1 TIO€THYIOTh BHCOKI (pi3MKO-MeXaHiuHI BIACTHBOCTI — TBEPJIICTh, 3HOCOCTIHKICTh, MIITHICTh
Ta TpiMHOCTIHKICTh [1-7]. [lum BuMoOram, OKpiM CTaHZApTHHUX BOJIBGPAMO-KOOATBTOBUX
CILTaBiB, 3aJI0BOJIBHSIOTH TBEPJi CILIAaBH HAa OCHOBI KapOify THUTaHy, JEroBaHOTO KapOigamMu
BaHa/il0, HIOOII0 Ta Boib(pamy pi3HOI  3epHUCTOCTI  (ApiOHOAMCHEpCHUH  Ta
HAHOJIMCIIEPCHHMIA) 3 HIKeIh-XPOMOBOIO 3B’ si3kor0 [8—11]. JlochimkenHs (i3nko-MexaHiqHIX
BJIACTHBOCTEH TBEPJAUX CIUIABIB JIETOBAaHHX HAHOIMCIEPCHUM KapOiZoMm Boibdpamy (mami —
HaHOKapOiJoM BOJb(ppaMy) T[OKa3aJid, IO BOHH MAalOTh BHCOKI TBEpPHICTh Ta
TPIIIUHOCTIMKICTD 1 € MEPCIIEKTUBHUMHE IHCTPYMEHTAIBHUMH MaTepiaitamu [12].

Metoro gaHoi podoTm OyJl0 JOCTIDKEHHS eKCIUTyaTalliiHAX BJIACTHBOCTEH Ta
MEXaHi3MiB JIOKaJIbHOTO 3HOINYBAaHHS TBEPAUX CIUIABIB, JICTOBAHUX HAHOKapOiIoM
BOJIb(pamy.

ITocTanoBka 3amxa4i. /)i qOoCSATHEHHS TIOCTABJICHOI METH IMOTPIOHO OYIJIO BU3ZHAYUTH
MepioJ; CTIHKOCTI PO3pOOJICHHX MaTepialliB Ha OIEpalisX YUCTOBOIO Ta HAIiBYUCTOBOTO
MO3JIOBKHBOTO TOYiHHS Majlo-, CEPEIHBOBYIJICIIEBUX Ta JETOBAHUX CTAJCH i MOPIBHITH HOTO
31 crapgaptaumu craBamu T15K6, TH20 # anamorivHuMEM chjlaBaMu Ha TOJiKapOimHiN
OCHOBI, JICTOBAaHUMH JPIOHOJUCIIEPCHAM KapOiJloM BOJb(ppaMy, po3paxyBaTH KpPUTHUHY
(MakcUMaJIbHY) INBHJKICTH pi3aHHS IIPU TOPIIEBOMY TOYIHHI W BCTAHOBHUTH MEXaHI3MHU
JOKAJIBGHOTO 3HOINYBaHHS TBEPJOCIUIABHUX IUIACTHH, BUTOTOBJIICHHX 31 CIUIABiB 3
HaHOKapOiIOM BOIb(pamy.

Marepiaim Ta MeTOAMKA MOCHIIKeHb. J[1s1 BH3HAUeHHS Iepiojly CTIHKOCTI
METOJIOM TOPOIITKOBOI METATYPrii BUTOTOBIISIM YOTHPUTPAHHI HENepeTOYyBaH| TUTACTHHU 13
tBepaux cmiasiB TiC-5VC-5(10,15) nano WC-18(NiCr). Pixxyui BracTuBOCTI po3poOiaeHux
CIUTaBiB  JIOCHIUKYBald  MPU  TO3IOBKHHOMY 1  TOpPIEBOMY  TOYIHHI  Malo-,
CepenHbOBYIIICTIeBUX Ta jeroBanux ctaiei 20, 35 ta 40X. Pexxumu pizamss: v = 90...120
M/xB, s = 0,25 mm/00, t =0,5... 1,5 mM. /11 IOpiBHSIHHSI BAKOPUCTOBYBAJIH JIaHi poOoTH [6], Y
KM JOCHTIDKEHO MmepioJt cTiikocTi ctanmapTaux ciuraiB T15K6 1 TH 20, a Takox cIuiaBy Ha
nostikapOiHii ocHOBI 3 5%(Mac.) npidHOo3epHUCTOrO Kapoixy Boabdpamy (TiC-5VC-5NbC-
SWC-18(NiCr) nmpu 06pobieHHI aHAIOTIYHUX CTaJIeH.

[Ipy TO3MOBXHROMY TOYIHHI BCTAHOBIIOBAIM IIE€PiOJT CTIHKOCTI TpH KpHTepil
3HONIYBaHHS 10 3a/1Hi{ moBepxHi 0,7 MM, a IPH TOPIIEBOMY — KPUTHYHY IIBHIKICThH pi3aHHSI
(MakcHMalbHy HMIBHJIKICTB, IPHU sIKiil BiIOyBasiocs 3HOILIYBAaHHS IUIACTHH 10 3a/IHiH MOBEpPXHI
0,7 MM 1 Oinblne, aje IUIACTUHY HE 3a3HaBaIM KaTacTPO(piYHOTO 3HOUTYBAHHS).

ToprieBe 00TOUyBaHHS MPOBOIMIHM Ha AUCKY 31 Ctami 50 i3 30BHIIIHIM JiaMeTpOM
300 MM Ta otBopoM 40 mMMm. Pexxumu pizanss: s = 0,25 MM/00, t =1,5 MM, n= 1250 06/xB.
Kputnuny mBUIKICT pi3aHHS BU3HAYAIU 32 (OPMYIIO0

ne Dxp. — miameTp 3aroTOBKH, NPH SKOMY 3HOIIYBAaHHS 110 3aHiil moBepxHi qopiBHIOE 0,7
MM.
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Oco0MHMBOCTI JIOKAJTLHOTO 3HOINTYBAaHHS TBEPJOCIUIABHUX IUIACTHH TIPH pi3aHHI
BUBYAIH METOJAMH €JIeKTPOHHOI MiKPOCKOIi Ha CKaHYIOYOMY EJIEKTPOHHOMY MiKpPOCKOII
SELMI POM 1061 Tta XiMiuHOrO aHaji3y 30HU 3HOIIYBaHHS 3a JOINOMOIOIO CUCTEMHU
PEHTTEHIBCHKOTO eHepro-aucnepciiiaoro anamzy (EJJAP).

Peamizamiss  pesyabTatiB  poGorH. Pe3yiapTaTH  CTIMKICHMX  BHIIPOOYBaHb
HenepeTouyBaHUX YOTHpUTpaHHUX IutacTuH 1 3 cmiaBy TiC-5VC-5WC(nano)-18NiCr
nopiBHsiHO 31 cmaaBoM  TiC-5VC-5NbC-5WC-18NiCr, 3a pesyiabratamu [13], mnpwm
00po0JIeHHI MaJIo-, CepeTHHOBYTJICIICBUX Ta JICTOBAHUX CTaJIell HaBeJCHO Ha puc. 1.

BcranoBiieHo, M0 mepio CTIHKOCTI IJIACTHH 1 3 CIUIaBY, JISTOBAHOTO HAHOKApOiIoM
Bosib(pamy mpu oOpobOsieHHi Crami 35 ckmama 109 xB, 40X — 87 xB, a cmiaBy 3
Npi6HO3epHUCTUM KapOinoMm Bosbdpamy — 98 xB 1 51 xB BiamoBigHo. Takum yuHOM, NpH
00poOJIeHHI JIeroBaHOl CcTali CTIMKICTh CILIABiB, JISTOBAaHUX HaHOKapOijgoM Boibppamy B 1,7
pa3iB BHINA, TOJI K IpH 00poOITi CepeTHRLOBYIIICIIEBOI CTalli — Bchoro Ha 10%.
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Pucynok 1. 3anexHiCTb BeTUUMHA 3HOIIYBaHHA racTuH 3i crasiB TiC-5VC-5NbC-5WC-18NiCr (1) 3a
pesynbratamu [13] Ta TiC-5VC-5WC(nano)-18NiCr (2) Big TpuBasocTi podoTn npu 00podieHHi
KOHCTPYKIIWHUX cTajieil. Pexxumu pizanus: V=90m/xB; S=0,25MM/006; t=1,5 MM

Figure 1. The dependence of inserts wear value of TiC-5VC-5NbC-5WC-18NiCr (1) according to the results of
[13] and TiC-5VC-5WC (nano) -18NiCr (2) alloys on the duration of work under construction steels processing.
Cutting regimes: V =90 m / min; S = 0,25 mm / rev; t = 1,5 mm

Jlnst  TOpiBHSIHHSL CTIMKOCTI TUIACTHH 31 CIUIABIB, JIETOBAaHWX HaHOKapOigoM
BoNb(ppaMy, JpiOHO3epHHCTHM KapbOimom Boabppamy, T15K6 Tta TH20 mnpoBogmm
o0poGnennst ctami 20. Pesynbraté BunpoOyBaHb HaBeJeHO Ha puc. 2. TpupamicTs poboTu
wiactuH 31 ciaBy TiC-5VC-5WC(nano)-18NiCr cknama 154 xB, mo B 1,2 pa3a BuIma, HiX
crutay T15K6, B 1,4 pasa, mixk cmasy TH20 1 B 1,3 pasa, HiX ciyiaBy Ha OCHOBI KapOixy
TUTaHY, JISTOBAHOTO JAPiOHO3EPHUCTUM KapOiJIoM BOIbppamy.

Opnak XapakTep 3HOINYBAHHS IUIACTHH 13 JIOCHIKYBaHUX CIUIaBIB Ma€ TMEBHI
BiIMIHHOCTi. 3HOIIYBaHHS IUTACTHH 13 BoJib()pamokobanpToBOoro ciiaBy T15K6 mporikaio
inTeHcuBHime g0 BenmuuHU 0,65 MM mpotsrom 80 XxB, a jami cTabinmizyBajocs, TPUUOMY
BeJIMYMHA 3HOIMYBaHHs 0,7 MM HE BHYepIajia MOXKJIHBOCTI IMOJAJIBINOI pOOOTH IJIACTUHAMH 3
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1poro cruiaBy. ToOTo mepeBara po3poOJeHHX CIUIaBIB 3 HaHOJ0O0aBKaMH KapOiny Bosbdpamy
MOe OyTH HiBeJIbOBaHA MPH TPUBATIIIIN POOOTI IUIACTHH 13 BOJB()PAMOKOOAITETOBUX TBEPIMX
CIUIaBIB.

Jlns mmacTH 31 cIUIaBiB HAa OCHOBI KapOimy turany (TH20, neroBanmx
JpiOHOMCIIEPCHUM 1 HaHOKapOiioM Bosib()paMy) XapakTep 3HOINYBaHHS BIAMIHHUEM Bif
3HOIIYBaHHA IacTHH 3i cmaBy T15K6 — y HuX mepion mpumpalfoBaHHS IUIACTUH MEHIIHN
(30...40 xB) i cTabinbHA poOOTA ITHCTPYMEHTY BiIOYBA€ThCS MPH BEJIWYHMHI 3HOUTYBAHHS IO
3anHi moBepxHi Big 0,2 mo 0,4 mm. Ilpw 3HOmIyBaHHI moHax 0,7 MM INIaCTHHH i3 TaKHX
CIUIaBiB BUYEPIAIM CBOI MOXKJIMBOCTi, OCKUIBKM TpU NOJAIBIIOMY BHKOPHUCTAaHHI
CIIOCTEpirajgy CKOJIM BEPIINH i pyHHYBaHHS KPOMOK.

[Ipu 3HomyBaHHI mo 3aaHil moBepxHi 10 0,4 MM mepiof CTifiKOCTI IUIACTHH 31
CIUTaBiB Ha OCHOBI KapOiay THUTaHy, JITOBAHOI'O HAHOKapOiJOM BOJIb(ppaMy, sIK i CIUIABIB 3
npiGHO3epHUCTUM KapOigom Boibdpamy ta TH20, 3nauno 6inbmmii (70-100 XB), HIX y CIIaBy
T15K6 (40 xB), y sSKOTO B IpOIIeCi pi3aHHS Ha IbOMY €Talli BiI0OYBA€ThCS MPUITPAIFOBAHHS
IHCTPYMEHTY.
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Pucynok 2. 3aiexxHiCTh BeIMIMHN 3HOUTYBaHHS 1o1acThH 3i cmoiaBiB TiC-5VC-5WC(nano)-18NiCr i T15K6,
TH20, TiC-5VC-5NbC-5WC-18NiCr 3a manumu [ 13] Big TpuBanocTi podotu mpu 06pobi craii 20. Pexmvu
pizanns: V=120 m/xB; S=0,25 MM/00; t=1,5 Mm

Figure 2. The dependence of inserts wear value of TiC-5VC-5WC(nano)-18NiCr and T15K6, TH20, TiC-5VC-
SNbC-5WC-18NiCr alloys according to the [13] on the duration of work under the steel 20 processing. Cutting
regimes: V=12 Om / min; S = 0,25 mm / rev; t = 1,5 mm

Po3paxyHOK KpHTHYHOI IMBUIKOCTI pi3aHHS ITOKa3aB, IO MPH TOPIEBOMY TOYiHHI
crutaBamu, jeroBanumu 5, 10, 15% (Mac.) Hanokap0biny Boiabpamy, ciiaBu 3 5% (Mac.) HaHO
WC MOXyTh TpaIoBaTH i3 3a0e3ledeHHsM HeOOXITHOI SIKOCTI IMOBEpPXHI 0OpOOIIIOBAHOI
netaii npu mBUAKOCTI A0 830 M/XB, ToAl SIK HAMBHINY KPUTHYHY IIBUIKICTH pizaHHs (980
M/XB) TIOKa3aJd CIuIaBy 31 BMicToM 15% (mac.) Hano WC (puc.3).
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PucyHnok 3. Pe3ynbratu BUNpoOyBaHb Il BUSHAUEHHS KPUTHYHOT IBUAKOCTI pizanHs cruiasiB T15K6 i TiC-
T-5VC-5(10,15) WC(nano)-18NiCr npu TopueBomy TodinHi ( n = 1250 00/xB, t= 1,5 Mm)

Figure 3. The results of investigations for determining the critical cutting speed of T15K6 and TiC- T-5VC-
5(10,15) WC(nano)-18NiCr alloys under facing turning ( n = 1250 rev/min, t=1.5 mm)

OcobmuBocTi OyJI0BH 30HM JIOKAJBHOT'O 3HONIYBAHHS 33JHBOI MOBEPXHI IJIACTHH,
BUTOTOBJICHHX 31 CIJIaBiB, JIESTOBAHUX HAHOKApO1I0M BOJb(pamy, IpeCTaBICHO Ha pHC. 4.

AHaJi3 30HM 3HOITYBAaHHS ITOKa3aB, IO BOHA CKJIAJIAETHCS 3 JBOX JISTHOK — JUISTHKA
aOpa3sMBHOIO 3HOIIYBaHHS 1 TpuOoOmapy, SKUA MICTUTh 3HAYHY KUIbKICTh KHCHIO Ta
€JIEMEHTIB IHCTPYMEHTAIBHOTO Ta 00POOIIIOBAaHOTO MaTepiaiiB (Tadr.).
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Pucynok 4. JlokanbHe 3HomyBaHHs ciiaBy TiC-5VC-15WC(HaHo)-18NiCr npu mo31oBxKHbOMY (@) i
TopueBoMy (0) ToUiHHI

Figure 4. The TiC-5VC-15WC (nano)- 18NiCr alloy local wear under (a) shoulder and (b) facing turning

VY mocnmiKyBaHHMX CIUIaBax KapOimHi 3epHa MaroTh po3mip 0,8...2 MKM, a TOBIIMHA
npomapkiB 3B’s3ku He mnepeBuirye 0,2-0,4 mxMm. Takum YuHOM, BeWYMHA a0Opa3HMBHHUX
YACTUHOK 3HAYHO IEPEBHUIIYE TOBIIUHY IMPOIIAPKIB 3B S3KH 1 B MEPIIy Yepry pyWHYIOThCS
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KapOiy 3a KpUXKHM a00 BTOMHHMM MEXaHI3MOM pyHHYBaHHsS. BcTaHOBIIEHO, 110 OCHOBHUM
MEXaHI3MOM JIOKQJILHOTO 3HOIMYBAaHHS JIOCHI/KYBaHHX CIUTaBiB € aOpa3WBHE CTHUPaHHSL.
OCHOBHUMH O3HaKaMH pyWHYBaHHS Ha JUISHII aOpa3uBHOTO 3HOIIYBAHHS € PO3TPICKYBaHHS
KpYIMHUX KapOiJIHUX 3€peH Ta BUIAICHHS iX YaCTUH 1 BUKPHUIIMYBAaHHS JPiOHUX KapOiTHHX
3epeH.

Taoauus

XiMmiuHU# CKJIaa MOBepxHi 3HOITYyBaHHS macThH 3i cmiaiB TiC-5VC-5(10, 15)WC (nano) —
18NiCr mpu TopueBomy todirai Craii 50, % (ar.)
Table

The chemical composition of the inserts wear surface of the TiC-5VC-5(10, 15)WC (nano) -
18NiCr alloys at the Steel 50 facing turning , % (at.)

Bwmicr
nano WC, O W Ti Fe Ni \" IHIIi enemenTu
% (Mmac.)
5 48,49 8,31 16,62 18,34 3,62 2,41 2,21
10 44,82 10,66 18,49 19,62 1,97 1,75 2,69
15 49,38 15,31 24,83 7,52 0,75 1,13 1,08

HasBHicTh TprOOINapy Ha 3aJHill MOBEPXHI Pi3aJIbLHOTO Jie3a 3MIiHIOE TeMITepaTypHO-
CUJIOBI YMOBH IIpOIleCy pi3aHHS Ta PyWHYBaHHS IHCTPYMEHTAIBLHOTO MaTepialny, sKe
BiJIOyBa€ThCsl BHACIIZIOK OKUCHEHHS Ta Au(y3iiiHOT B3aeMo/Iil 3 eeMeHTaMu 00pOoOIIIOBaHOTO
Marepiany.

[omanpini gocnimkeHHs Oy1yTh CIIpsIMOBaHi Ha pO3MIMPEHHS KJIACiB MaTepialiB, 10
MOXYTh OyTH 00p00JIeHi TBEPIOCIUIABHIMU TIACTHHAMM 13 PO3POOICHUX CILIABIB.

BucnoBku. [IpoBeleHUMHU JTOCIIDKCHHSIMH BCTAHOBJICHO, IO CTIMKICTh CILIABIB 3
Hano WC B 1,1...1,7 pa3a BuIIa MopiBHSHO 31 CIUIaBOM, JieroBaHUM ApioHO3epHUCTIM WC,
ta B 1,2...1,4 pa3a Buma nmopiBasHO 3i craBamu T15K6 i TH20 Ha omneparlisx 4uCTOBOTO Ta
HariB 9yucToBOoro TouiHHs ctaneit 20, 35, 40X. KpuTnyHa MBUAKICTh pi3aHHS MaKCHMaJlbHA
st craBy 3 15% (mac) Hano WC 1 cranHoButh 980 m/xB. OCHOBHHM MeXaHi3MOM
JIOKaJIBFHOTO 3HOIIYBaHHS ciiaBiB 3 HaHO WC € aOpa3wBHE cTHpaHHS. B 30HI 3HOITYBaHHS
BUSIBJICHO TpUOOIIap, sIKMM CKIIAZaeThCsl 3 OKCHJIIB 3ajliza, TUTaHy i BoJib()paMy 1 CBIIUUTH
PO 3HOIYBaHHS CIUIABIB 3a AU(DY31HHAM Ta OKUCITIOBAILHIM MEXaHi3MaMH.

Conclusions. Thus, the carried out investigations testified that the tool life of alloys
with nano WC is 1,1...1,7 times higher as compared with that alloyed by fine-graned WC and
1,2...1,4 times higher as compared with T15K6 and TH20 alloys under the finishing and
semi- finishing turning operations of 20, 35, 40X steels. The critical cutting speed is the
maximum for the alloy with 15% (wt.) nano WC and is 980 m/min. The abrasion wear is the
main local wear mechanism of nano WC alloys. In the wear zone the tribolayer which
consists of iron, titanium and tungsten oxides is found, testifying the alloys wear by diffusive
and oxidative mechanisms.
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