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2. Increase the percentage composition of the tungsten carbide results
in grain growth, and with the increasing mass ion reduction of the grain size
is more significant that it can be used to obtain the required grain size;

3. Designing a cutting tool material with the possibility of for-
mation of nanostructures shows that not always increase the proportion of
tungsten carbide tool enhances the performance and efficiency, and often
the grain size has a decisive influence.
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KoHnemiist monsirae B ToMy, o KoHcTpytoBaHus PI i merameii 3i
3MII[HEHHSIM CIIPSIMOBAHO Ha KIHIIEBUH PE3yJIbTAT JOCATHEHHS MaKCUMY
edextuBHOCTI (hopmoyTBOpeHHS 3aBsku PI, MakcuMy cTiiikocTi abo mpo-
JIYKTUBHOCTI 00poOneHHs nis Pl ta mis netaneit MOCATHEHHS MaKCHMAllb-
HOTO pecypcy abo HamiHHOCTI.

Konuenuist [uist pizanbHOrO iHCTPYMEHTY 0a3yeThCsl HA BUKOHAHHI
TaKUX MPHUHIUITIB!

1. IToTpibHO BHOpaTH TOEAHAHHS MOKPUTTS — ONPAILOBAHUN MaTe-
pianm Ta ocHOBHUI Matepian PI — omparpoBannii Matepial, siki 3abe3nedy-
I0Th MiHIMaJIBHY X aAresiiiHy B3aeMOJIIO i, OTKe, e()eKTHBHE MEXaHi4HE
00pOOIICHHS.

2. MakcuManbHy airesiiiHy B3a€MOJIII0, a OTKe, 1 epeKTHBHY po-
6oty nokpurtiB Ha Pl i meranmsax 3 mokpuTrsmu Oyne 3abe3neyeHo Npu
MaKCHMYMi PIi3HUII €JIeKTPOHETaTUBHOCTI MaTepialliB MOKPHUTTA W IeTai
(PI), mo Takok 3a0e3meunTh MakCHMyM airesii, a omke, i ehekTuBHY U
TpuBaiy poboty PI i neraneit arperaris.

3. SIk xputepiii poboTo3marHocTi Pl MOKHa B3ATH TEXHOJOTIUHI
KpUTEPii: KPUTHIHA IIOPCTKICTh, TOYHICTH pO3Mipy abo dopmu (HampH-
KJIaJl, MaKCUMAJIbHO JOIYCTHMa KOHYCHICTh, OOYKOMOIOHICTh, XBHJISC-
TICTb Ta iH.)

4. EdextuBHIiCTE (OPMOYTBOPEHHsI i POOOTO3AATHICTH TBEPIUX
CIUIaBiB 3 MOKPUTTSIMH IiJl 4ac OOpOOJICHHS 3arapTOBaHUX CTaJci BU3HA-
YaeThCsl PO3MIPOM 3€pHa B IOKPUTTI, MPUYOMY MEHIIOMY PO3MIipy 3€pHa
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3a3BHyai (aje He 3aBXXIM) BiAIOBizae OiIbLI eeKTUBHE POPMOYTBOPEHHS
(MakcUMaNbHUH 00’€M Marepiaiy, IO 3HIMAETHCS 3a MEpioja CTIHKOCTI) 1
HOro poOOTO31aTHICTb.

5. Kputepiem e(ekTHBHOTO 3aCTOCYBaHHS IOKPUTTA OyIe Taka
yYMOBA: pO3Mip 3¢pHa B IOKPHUTTI Ma€ OyTH MCHIIUM, Hi)X B OCHOBHOMY
marepiam Pl. TTokazaHo HaiGinbm ePeKTUBHY pOOOTY MOKPHUTTIB 3 HaHO-
CTPYKTYpaMu. BusBIeHO, 0 31 3pOCTaHHAM TEeMIEpaTypH po3Mip 3epHa
30UIBIIY€ETHCS, @ MIKDOTBEPAICTh 3HUKYETHCS.

6. AnresiiiHe 3HOIICHHS (BUAAJIICHHS MaTepiany aetani i Pl gepes
CXOIUIeHHsI 3 ToBepxHew) PI abo mertam (KOHTPTINIO) — yCyBaeThes BHOO-
POM IO€HAHHS MaTepialliB 3 MiHIMAJIBHOIO a/ire3iHOI0 B3aEMO/IIEIO0.

7. udysiiiHe 3HOMICHHS NOB's13aHe 3 TU(Y3i€lo JIETyBAILHUX elie-
MeHTIB 3 Marepiamy PI abo geranmi 3MeHIIYEThCS 3aBISKH Oap'€epHHM IIO-
KPUTTSIM 200 HAHOCTPYKTYPHHUM ILIapaM Ha ITOBEPXHI.

8. SIkmo HeoOXigHO oTpuMaTH KoHkpeTHe 3epHo HC, TO BHOH-
paroTh MaTepiall KaToJa MEHIIOI BapTOCTi, i10H 3 SKOTO IacTh HEOOXiaHMI
a0o Onu3pkuit po3Mip 3epHa. Lleit npuHIMI ycHimHO GYHKIIOHYE JUIs BaX-
KHX 10HIB.

9. Ilpu BUOOPi OGaraTtomapoBux i MOHOIIAPOBUX MOKPUTTIB HEOO-
XiJHO BPaxOBYBaTW HAIIPY>KCHWH CTaH y 30HI IEpPexXoay BiJl OJHOrO MO-
KPHTTS 0 1HIIOTO M BiJ] TOKPUTTS IO OCHOBHOTO MaTepiaiy.

10. 3ruransHa MIIHICTE pi3anbHOi yacTuHU PI, a Takox eneMeHTiB
JieTased, siKi MpauoloTh Ha BUTHH 1 BTOMHY MILlHICTh, Ma€ OLIHIOBATHUCS 3
ypaxyBaHHSM migBuiieHHss @M X 3aBISIKH 3MIITHEHHIO 200 MOKPUTTSIM.

11. TIpUHIIMTIOBO JOBEIEHO MOKJIMBICTH 3aMiHU NLTi()yBaHHS TO-
YiHHSAM TpU 0OpOOJICHH] 3arapTOBaHUX CTaJICH.

IMig wac mii peMTOCEKyHIHOrO Ja3epHOI0 BHIIPOMIHIOBAHHS IS
o/iep>KaHHA HAHOCTPYKTYPOBAHOTO MIApy MPHHIIAIH JEII0 3MiHIOIOTECS:

1. HeoOXimHO AOCATTH MaKCUMaJBHO MOXIIMBOI Jii (hOKyCyBalb-
HOTO HPHUCTPOIO Ul OJIepKaHHs MIHIMaJIbHOTO PO3MIpy IUIAMH Jii J1azep-
HOTO BHUIPOMIHIOBaHHA Ha oOpoOmoBaHuii marepian. lle mpuBoauTh 10
OTpUMaHHS PEKUMY 3 MiHIMAJILHO MOKJIMBHUMH BUTpAaTaMU €HEpTii, a mpu
BUCOKiH 4acToTi poOOTH Jla3epa MPOAYKTHBHICTE 00OpOOIEHHS MOXke OyTh
JIOCUTBH BHCOKOIO.

2. MosxHa BUOMPATH TEXHOJIOTIYHI PEXUMH, KOJIH 3aBISKH pOOOTi
B OCHOBHOMY TemmepaTypHoMmy aiama3zoni (1500...500 K), ta npu mBua-
KOCTSIX 3pOCTaHHs TeMrepaTypy 6impm Hix 107 K/c peanisyroTses pesxumu
3 MEHIIIUMH BUTPAaTaMH €Heprii.

Jist ypaxyBaHHSL YCIX MOXJIMBOCTEH OTPUMaHHS HAHOCTPYKTYP
Tpeba NepeBipUTH BEINYHMHHU TEMIIEPATYPHUX Halpy)XeHb, 10 PO3IIUPUTH
KOJIO TEXHOJIOTIYHHX MTapaMeTpiB OJIepKaHHSI HAHOCTPYKTYP.
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CREATION OF NEW BORIDE, SULPHIDE, PHOSPHIDES
AND OXIDE NANOCOATINGS ON HARD ALLOY
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Institute”’, Chkalov Street, 17, Kharkiv 61070, Ukraine, g kostyuk@khai.edu

The possibility of creating high-entropic boride and oxide coatings
on a solid T12A alloy was researched, and the possibility of applying
borides and oxides of hafnium, zirconium, molybdenum, tungsten, yttrium
and nickel was considered. For that, on the basis of the joint problem of
thermal conductivity and thermoelasticity, the volume of grain and the
depth of occurrence for the elements considered, as well as boron and
oxygen were determined.
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