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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

BakyyMHO-IyroBuil CUHTe3 6araTOKOMIOHEHTHUX HaITBEPIUX HITPUIHUX HAHOCTPYKTYPHUX IIOKPUTTIB

Haspa po6oTH (aHrJ1)

Vacuum-arcwise sinthesis of multicomponent superhard nitride coatings

Pedepar (yxp)

3BiT no HIP mictuth 145 cropiHok, 23 Tabnuni, 62 pucyHky, 56 nocunaaHb. MeTowo po6oTu 6ys0 pPO3pOOKa i BUTOTOBJIEHHS
JOCJiIHUX 3pa3KiB 6araTOKOMIIOHEHTHUX HANTBEPAUX MOKPUTTIB, HAHECEHUX IPU BUKOPUCTAHHI KaTOJiB, SIKi BMillyI0OTb B CO6i 3-
6 HITPUOOYTBOPIOIUNX €JIEMEHTIB, €JIEKTPOHHO-MIiKpDOCKOMiYHi, (i3MKO-MeXaHiYHi Ta PEHTTE€HO-CTPYKTYPHi IOCIiI>KEHHS
3pasKiB, a TaKOX OINTMMi3allis CKJaZy Ta BUTOTOBJIEHHS KaTO/IB JJIs1 iOHHO-TIJIa3MOBOIO HaHECEHHS IMOKPUTTIB, AKi BMIIIYIOTh B
co6i 3-6 HITpUIOYyTBOPIOIOYMX €JIEMEHTIB, ONTUMIi3allisl TEXHOJIOTIYHUX NapaMeTpiB HaHECEHHS HaATBEPIUX HAHOCTPYKTYpHUX
MOKPUTTIB i Po3pobka peKoMeHJalill monao ix 3acTocyBaHHS. OO6'€KTOM [OCIIIPKEHHSI € HAaHOCTPYKTypHi mokputtst TiZrSiN,
TiAlSiN, AICrSiN, TiSiN, AlITiN, AICrN, TiVZrNbHfN, TiZrAIVNbCrN, TiAlCrSiNbN, FeCoNiCuAICrV, FeCoNiCuAICrVN, a Takox
JocJliiHa TEXHOJIOTis1 BUTOTOBJIEHHSI KaTOAiB CIJIABiB 1151 HAHECEHHS IOKPUTTIB. [IpoBe/ieHi NOCTiIKeHHs CTPYKTypH, (i3uKo-
MEXaHIYHMX BJIACTUBOCTEIl Ta pPEeHTreHo(pa30BUI aHajli3 BUCOKOEHTPOMIMHMX CIUIaBiB. IloKaszaHa MOXJIMBICTb OTPUMAaHHS
TBEPHOro po3ynHy Ha 6a3i OLK pewiTku B N'iTM -CEMUKOMIIOHEHTHUX €KBIaTOMHUX BHCOKOEHTPOIIMHUX CIjaBax. Brepiue B
CBITOBill MpakTuli po3pobjieHa [OCJigHA TEXHOJIOTisl BUTOTOBJIEHHS KATOMAIB [Jisl BaKyyMHO-JYIOBOIO CHUHTE3Y
6araTOKOMIIOHEHTHUX HAATBEPIUX HITPUIHUX HAHOCTPYKTYPHUX IIOKPUTTIB Ta BUIOBJIEHA JOCJifHA MapTis KaTOAiB, SKi
BMIIIYIOTb TPU i Gisblle HITPUIOYTBOPIOIOYMX €JIEMEHTIB. Briepiie B CBITOBIll MpaKTuUIli OTPUMAaHi METOJIOM BaKyyMHO-IyTOBOTO
CHHTe3y 6araTOKOMIIOHEHTHI BHCOKOEHTPOIiMHI HajTBepAi HITpUIOHI HAHOCTPYKTYpHI IMOKPUTTA. [y BaKyyMHO-IyTrOBOTO
CHHTe3y 6araTOKOMIIOHEHTHUX BUCOKOEHTPOIIIMHUX HAATBEPANX HITPUIHUX HAaHOCTPYKTYPHUX MOKPUTTIB 3adikcoBaHi peKopaHi
3Ha4YeHHs TBepJOCTi Ha piBHi 60-70 I'Tla, a TakoX HAJIBUCOKI 3HaUY€HHS MOAYJIs pY>KHOCTI 600-650 I'Tla. [IpoBeneHoO BU3HAYEHHS
(dasoBoro craHy, (Qi3sMKO-MeXaHiYHWX BJIACTUBOCTEN Ta CTPYKTypuM O0araTOKOMIIOHEHTHUX BHCOKOEHTPOMNIMHMX HaATBEPAUX
HITPUAHMX HAHOCTPYKTYPHUX ITOKPUTTIB Pi3HUX CKJIA[iB Ta OTPUMAHMX 32 Pi3HUMMU TEXHOJIOTIYHMMU PEXMMaMHu, IO JO3BOJINIIO

BU3HAYUTU PEXUMHY, SIKi 326€311€e4yI0Th OTPUMAaHHS MOKPUTTIB 3i 3Ha4eHHSIMU TBepaocTi Buie 40 I'Tla.
Pedepar (aHra)

The return consists of 145 pages, 62 figures, 23 tables, 56 references. Objects of research are TiZrSiN, TiAlSiN, AICrSiN, TiSiN,
AITiN, AICrN, TiVZrNbHIN, TiZrAIVNbCrN, TiAlCrSiNbN, FeCoNiCuAICrV, FeCoNiCuAICrVN coatings. Experiments have been
made to investigate the physico-mechanical characteristics, morphology, crystalline structure and elemental composition of
nanocrystalline superhard coatings, depositing with vacuum-arc method. Crystalline structure and morphology of films have
been researched with using of microindentation, electronic microscopy, X-ray diffractometry, X-ray spectroscopy. Advanced
vacuum-arc plant "BULAT-6" have been used for deposition of nanocrystalline superhard (more than 40 GPa) coatings Mo-N and
TiN-MoN. Hardness of coatings have been measured by microindentor "Micron-Gamma". Results of investigation of coating
hardness, modulus of elasticity, crystalline structure, the morphology and the phase composition of coatings have been obtained
in dependence of deposition conditions. The main results of research work have been obtained for the first time.

Ingexc YIK: 621.793, 621.793.7
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TiAICrSiNbN, FeCoNiCuAICrV, FeCoNiCuAICrVN.
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FeCoNiCuAICrV, FeCoNiCuAICrVN.

OuiKyBaHi pe3yJIbTaTH:
Tamysp 3acTocyBaHHS: JJOCTKIEHHS Ta pO3POOKH B rajysi IPUPOJHIYNX Ta TEXHIYHIX HAYK

Onuc npozykuii (ykp): CTBOpeHO 6araTOKOMIIOHEHTHI BUCOKOEHTPOIIINMHI HagTBEep/ i HITPUIHI HAHOCTPYKTYPHI MOKPUTTS
TiZrSiN, TiAlISiN, AICrSiN, TiSiN, AITiN, AICrN, TiVZrNbH{N, TiZrAIVNbCrN, TiAICrSiNbN, FeCoNiCuAICrV, FeCoNiCuAICrVN.
OTpuMaHoO JaHi o0 iX TBEpAOCTi, MOAYJISI IPY’KHOCTI, KPUCTAIIYHOI CTPYKTYpH Ta (Pa30BOro CKIAZy B 3aJIEXKHOCTI Bii yMOB
¢opmyBanHs. OCHOBHI pe3yibTaTy pOOOTH OTPUMAHO BIIEPIIE, iXHS aKTYyaJIbHICTh 3yMOBJIIOETHCSI HEOOXIAHICTIO CTBOPEHHS Ta
JOCJIiIPKEHHS AOCIiIHO-TIPOMUCIIOBUX TEXHOJIOTIH HaHeCeHHs HaaTBepaux (40-50 I'Tla) HAHOCTPYKTYPHUX KOMIIO3UIIMHUX
MOKPUTTIB Ha OCHOBI HiTpuziB MeTanis IV-VI rpyn tabsuni Menzaeneesa Ta ix 3aCToCyBaHHS Ha MalIMHOOYZiBHUX MiIIPHEMCTBAX

YKpainu.
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