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1. Po3po6ka TexHOoJ0rii MiKpOIs1a3MOBOr0 HAMJIEHHSI6i0KepaMiqYHOTO TIOKPUTTSL.

2. Development of technology for microplasma spraying of bioceramic coatings.

Pedepar:

1. lucepTaliis nmpucBsayeHa po3pooili TEXHOJIOTii MiKpOI1J1a3MOBOI'0 HaUJIIOBaHHS 6i0KepaMiYHOTO TTOKPUTTS 3
rugpokcuanarura (I'A) i3 3a6e3nedeHHsIM HEOOXiIHOro (pa3oBoOro CKIany M CTPYKTypH. BcTaHOBIEHO OCHOBHI
TEXHOJIOTi4Hi 0COBJIMBOCTI IPOLeCy MiKpOIIa3MOBOTO HAWJIIOBAaHHS. BrusHaueHi gpakTopHu, M0 CIPUYUHSIOTH
HaMOGIIbIINI BIJIMB Ha IIPOIIeC HAUJIIOBAHHS Ta BJACTUBOCTI MOKPUTTIB 3 I'A. Bu3HaveHi BosbT-aMIIepHi
XapaKTEePUCTUKU MIKPOIJIa3MOTPOHA 3 BUHOCHUM aHOA0M. JIOCTIiI>KEHO BIIJIMB TEXHOJIOTYHUX nTapameTpiB Ha KK]I
[I7Ia3MOTPOHA. [17151 yMOB MiKpPOIJIa3MOBOTO HAMUJIIOBAHHS BU3HAYEHO CEPEIHbOMACOBY IIOYATKOBY €HTAJIBIIIIO 1
TeMIIepaTypy I171a3MHU, LIBUIKICTb i TEMIIEpATypy YaCTOK HAIIMJIIOBAHOTO [TOPOLIKY, KOe(illieHT BUKOPHUCTaHHS
NOPOIIKY. 3 BUKOPUCTaHHSIM METOJly MaTEMaTUYHOTO TJIaHyBaHHS 6araTo()akTOPHOTO €KCIIEPUMEHTY BCTAHOBJIEHO
3aJIEXKHICTDb (PA30BOr0 CKIaAy 6i0KepaMiyHOTO MOKPUTTS HAa OCHOBI 'A Bifl MapaMeTpiB MiKpOIJIa3MOBOTO
HaNWIIOBAaHHS (CTPyMy, AUCTAHLil HAUJIIOBAHHS, BUTPAT I1JIa3MOYTBOPIOKOYOTr0 ra3y Ta MopoLKy). MaremarnyHa

00po6Ka OTPUMAaHUX JAAHUX [O3BOJINJIA OJIEP>KATH JIiHiMHI perpeciiiii Mogeri, siki 10Ka3yloTh BIJIMB LIUX IapaMeTpiB



Ha (OpPMYBAHHS KOMIJIEKCY XapPAaKTE€PUCTUK OKPUTTIB 3 ['A, 1[0 1aCTh MOXKJIMBICTD BilHANTU LUIJISIXU [1J11 KOHTPOJIIO
CTPYKTypH 11 pazoBoro ckuaay ['A B ymoBax MiKpOIlJ1a3MOBOTO HalMIOBaHHS. [10Ka3aHo, M0 MIJIIXOM 3MiHI
[IapaMeTpiB IJIa3MOBOI0 HAIMJIIOBAHHS, sKi IPU3BOJATD [0 3MiHM YMOB HarpiBaHHS Ta Pyxy 4YaCTOK HaIMUJIIOBAaHOTO
Marepiaiy, MOXJIMBE KepyBaHHS (pa30BUM CKJIAJIOM IOKPUTTIB i3 ['A y Mexkax BMiCTy KpucTaniyHoi ¢pasu I'A 88...98
%, crynenst amopdHocTi Big 0 1o 7 %, Bmicty ?-TK® (ctynens posknanenss ['A) Bin 0 1o 6 % ta popmyBaHHS 3a
PaxyHOK LIbOT0 MOKPUTTH 3 'A 3 3agaHnM Pa3oBUM CKJIaOM. BU3Ha4€HO MilIHICTb 3Y€IlJIEHHS IIOKPUTTIB 3 OCHOBOIO
3aJIEXKHO Bifi HAIBHOCTI IiAwmapy i TuIy oro marepiasny. Po3po6eHO TEXHOJIOTUHI peKOMeHallil 3 HAHECEHHS

MOKPUTTIB i3 ['A Ha eHJonpoTE3N.

2. The thesis is dedicated to development of the technology for microplasma spraying of bioceramic coatings of
hydroxyapatite (HA) by providing the required phase composition and structure of the coatings. Main
technological peculiarities of the microplasma spraying processes were identified. Factors exerting the highest
effect on the spraying process and properties of the HA coatings were defined. Volt-ampere characteristics of
microplasmatron with an external anode were determined. The effect of process parameters on the efficiency of
the plasmatron was investigated. Mean-mass initial enthalpy and temperature of the plasma, velocity and
temperature of the spraying powder particles, and powder utilization factor were determined for the microplasma
spraying conditions. Dependence of phase composition of the HA-based bioceramic coating upon the microplasma
spraying parameters (current, spraying distance, consumption of plasma gas and powder) was derived by using the
method of mathematical planning of multifactor experimental design. Mathematical processing of the resulting
data allowed the development of linear regression models, showing the effect of these parameters on formation of
a combination of characteristics of the HA coatings. This will make it possible to find the ways of controlling
structure and phase composition of HA under the microplasma spraying conditions. It is shown that phase
composition of the HA coatings within the HA crystalline phase content of 88...98 %, amorphization degree of 0...7
%, and ?-TCP content (degree of decomposition of HA) of 0...6 %, and, as a result, formation of the HA coating with
the required phase composition can be controlled by varying the plasma spraying parameters, thus leading to
changes in the heating conditions and motion of the spraying material particles. The coating to substrate adhesion
strength was determined, depending upon the presence of a sub-layer and type of its material. Technological
recommendations were worked out for deposition of the HA coatings on different types of endoprostheses.
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