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Pedepar:

1. Inceprauis npucBsyeHa po3po61ii TeXHOJIOrii MiKpoIyiasmoBoro HanueHHs (MITH) IOKpUTTIB 3 BUKOPUCTaHHSIM
IporoBux Marepiaiuis (IpM). ¥ pesynbTati PO3paxyHKOBO-TEOPETUYHOIO aHai3y IPOoLeCY PO3NUIEHHS
HeNUTpabHOrO ApoTy npu MITH po3po6sieHa MeToMKa BUBHAYEHHS! OCHOBHUX I1apaMeTpiB TEXHOJIOTI POTOBOTO
MITH, Takux sIK BUTpaTa M1a3MOYTBOPIOIOYOro rasy, AiameTp APOTY Ta WIBUIKICTb MOTO MOJadi, SIKi 3aj1€KaTh Bif
Te10(i3sNYHUX BIACTUBOCTEN MaTepialy IpOTYy, Bifl BEJIMYMHU IIOBEPXHEBOTIO HATATY MOr0 PO3IJIaBy, IUTOMOI Baru
Ta iH. BusHaudeHo BAX ta KK]I mikporasmorpony gis ymos MITH 3 [IpM. Po3paxoBaHi €HTasbllis i TeMIieparypa Ta
IOCJIiIKeHO XapaKTep Tedil 1J1a3MOBOr0 CTPyMEeHS1. 3 BUKOPUCTAaHHIM MeTOAY I1JIaHyBaHHS 6aratro(pakTopHOro
€KCIIEPMMEHTY OTPMMAaHO JIiHiMHI perpeciiiti Mofei, 10 MOKa3yloTh BIJIUB IapaMeTpiB IPOLieCy (CUIU CTPYyMY,
BUTPATH IJIa3MOYTBOPIOIOYOTO rasy, IUCTaHIii HallMJIeHHs], IIBUIKOCTI 10Ja4i APOTY) Ha BEJIMYMHY CEPEIHBOTO
PO3MIpy YaCTMHOK 715 Pi3HUX HaNWIIOBaHUX MaTepiasiB, KBM i KOMIIIEKCY XapaKTepUCTUK NMOKPUTTIB 3 W, NiCr i

Ti. BusHaueHO MBUAKOCTI YaCTMHOK HANIWJIIOBAHOTO MaTtepiasny Ta pakTOPHU Bif, SIKUX BOHA 3aJIeKuTh. [IpoBesieHo



nocuimxeHHs Qirypu metanizauii gy MITH 3 Bukopucranaam NiCr-gpoty. JocnimkeHo ¢irypu Mmertanizauii ta
BM3HAYE€HO PO3MipH IUISIMU HANIMJIEHHS TA KyTa PO3KPUTTS MiKPOIIa3MOBOTO CTpyMeHs. [Ioka3aHo, 1o y 3B's13Ky 3
MOJKJIMBICTIO CKODOYEHHS AUCTaHLLil HalmnIeHHs pu 1poTosoMy MITH focsraeThest 3HMKEHU BMICT Y IIOKPUTTSIX
OKCUJIHUX i HITpUIHUX (Pa3. Y pe3yibTaTi BCTAHOBJIEHHSI MOXJIMBOCTI YIIPAB/IiHHS MaKpONOpUCTOCTi Ti-NOKpUTTIB
npu gpotosomy MITH, BiANOBiZHOCTI BEIMYMHY iX 3YEIJIEHHS 3 OCHOBOIO Ha BiAPUB i Ha 3pylIeHHd, BUMoram ASTM
C633, i panuMuU BUIIPOOYBaHb MTOKPUTTIB "In-vivo", mokasaHa e(eKTUBHICTb iX 3aCTOCYBaHHS [IpY BUTOTOBJIEHHI

€HJIOIIPOTE3iB (Ta30CTETHOBUX, AEHTAIbHUX Ta iH.).

2. The thesis is dedicated to development of the technology for microplasma spraying of coatings by using wire
consumables. The calculation-theoretical analysis of the process of dispersion of a neutral wire material melt
under microplasma spraying conditions showed that the requirement for detachment of a drop of the melt from
the wire tip is achievement of a certain velocity of the microplasma jet, which depends on the properties of the
wire material and, primarily, on the value of surface tension of the melt. Diameter of the wire and speed of its
feeding to the arc zone during MPS depend on the thermal-physical properties of its material, which determine its
stable melting within the arc zone. Volt-ampere characteristics and efficiency of the miroplasmatron were
determined for the microplasma wire spraying conditions. Enthalpy and temperature of the plasma jet were
calculated. The effect of process parameters on the character of outflow of the plasma jet was studied. The degree
of impact of different factors of the wire spraying process on the average size of particles for different materials in
dispersion of the wire melt by the plasma jet, as well as on the material utilization coefficient was determined by
using the multifactorial experiment design. Linear regression models were developed, showing the effect of the
most significant process parameters (current, plasma gas flow rate, spraying distance, wire feed speed) on
formation of a jet of the spraying material particles and a set of characteristics of the W, NiCr and Ti coatings.
Velocities of the spraying material particles in MPS, which depend on the current and plasma gas flow rate and are
inversely proportional to the specific weight of the spraying material, were determined. The metalizing figure for
MPS by using the NiCr wire was investigated. Sizes of the spraying spot and micrplasma jet opening angle were
determined. It was shown that a lower content of oxide and nitride phases could be achieved in a coating owing to
the possibility of decreasing the spraying distance in wire MPS. Establishing the possibility of controlling
macroporosity of Ti-coatings in wire MPS and correspondence of the value of their adhesion to the Ti-alloy
substrate in tensile and shear tests to the ASTM C633 requirements, as well as the data of testing these coatings
"in-vivo" proved the efficiency of applying them for manufacture of various-purpose endoprostheses (hip joint,
dental, etc.).
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