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Tema gucepranii:

1. CTpyKTypa Ta BJIACTUBOCTI 6araTomapoBUx Ta 6araToeseMeHTHUX MOKPUTTIB HAHOMETPOBOTO MacuTady Ha
ocHogi (TiAlSiY)N/MeN (Me=Mo, Cr, Zr)

2. Structure and properties of nanoscale multilayered and multielemental coatings based on (TiAlSiY)N /MeN
(Me=Mo, Cr, Zr)

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA BUSBJIEHHIO OCOOJIMBOCTEN NPOLECIB CUHTE3Y, €JIEMEHTHOTO i (pa30BOro
CKJIaZly, CyOCTPYKTYpPHU Ta BJIACTUBOCTEI 6araToeJIeMeHTHUX Ta 6araTouapoBUX IOKPUTTIB HAHOMETPOBOTO
macmra6y (TiAlSiY)N/MeN (Me=Mo, Cr, Zr), 110 CUHTE3YIOTbCSI METOLOM BaKyyMHO-AyTOBOT'O OCal>KEHHS.
3nilicHeHO BU3HAYEHHSI 3B'I3KiB MK CTPYKTYPOIO Ta MEXaHiUHUMU i TpUOOJIOTIYHMMY BJIACTUBOCTSIMU [TIOKPUTTIB.
BcTaHOBIIEHO, MO CKJIAT, i KPUCTAJiYHA CTPYKTYpa 6araToeIeMeHTHUX HITPUAHMX 1IapiB B OHOMIAPOBUX i
GaraTomapoBUX MOKPUTTSIX MOAi0HI: POPMYIOTECS TBEPZi pO3YMHYU Ha OCHOBI Ky6iyHOTro TiN 3 KpUCTaTiYHOIO
rpatkoto tuny NaCl (Bl). binapsi mapu CrN Ta ZrN takoxx matoTs ['IK ctpykTypy Tuny NaCl, a B mokpuTTsx 3 Mo
dopmyeTbcst 0-MoN 3 rekcaroHaJbHOIO CTPYKTypolo. Haiibinbii 3HaueHHs1 HaHOTBEPAOCTi Ta MonyJst IOHra
oTpumano 17151 6araromaposoro (TiAlSiY)N /MoN noxputts Ta cknagaiots 36 ['Tla ta 406,8 I'Tla, BinnosigHo, o y

1,5 pasu Bue, HK B TOKPUTTsX 3 Cr Ta Zr. 3MillHEHHS! B [1eplly Yepry 00yMOBJIEHO HalMEHIIMMU cepefi 3pa3KiB



cepii 3HaYeHHsAMU NepioAy MOAYJIsLii mapiB Ta pO3MipOM KpucTanorpadiyHoro sepHa y noeiHaHHi 3 HA61/IbII

YiTKO BUPaXEHMMU TPAHULISIMU MiX IIapaMU KOMIO3UILil

2. The dissertation is devoted to the detection of features of synthesis processes, elemental and phase
composition, substructure and properties of multi-element and multilayer nano-scale coatings (TiAISiY)N /MeN
(Me = Mo, Cr, Zr) synthesized by the vacuum-arc deposition method. The determination of the interrelations
between the structure and mechanical and tribological properties of the coatings is done. It is established that the
composition and crystal structure of multi-element nitride layers in single-layer and multilayer coatings are
similar: solid solutions based on cubic TiN with a crystal lattice of the NaCl (B1) structural type are formed. The
binary layers of CrN and ZrN also have the fcc structure of the NaCl type, while the formation of o-MoN phase with
a hexagonal crystal structure is observed in Mo layers. The multilayer (TiAlSiY)N/MoN coating exhibit the highest
values of nanohardness and Young's modulus of 36 GPa and 406.8 GPa, respectively, which is 1.5 times higher than
the corresponding values for Cr and Zr coatings. These enhancements are primarily due to the smallest values of
modulation period of the layers for these samples and the grain size in combination with the most clearly defined
interfaces between the layers of the composition
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