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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYUEHOI pagH (Pa30Boi Cleliai30BaHOi BYEHOI pazu): [l 64.062.04

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHuil aepOKOCMiYHMIA yHiBepcuTeT im. M.E.

JKykoBcbKoro "XapkiBCbKUM aBiallilHUM iHCTUTYT"

Kopg 3a €IPIIOY: 02066769
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 55.20.15

Tema guceprauii:
1. DopMyBaHHS HAHOCTPYKTYpP IIPH LIBUAKOIJIMHHUX IIPOLiecax iOHHOrO i 1a3epHOro 06pobIeHHs pi3aJbHOrO

IHCTPYMEHTY i ieTanen

2. The formation of nanostructures during fast processes of ion and laser processing of cutting tools and parts

Pedepar:

1. O6'exT mocifKeHHs — pi3asbHUIL IHCTPYMEHT i JeTasli 3 HAHOIIOKPUTTSM i HAHOCTPYKTYPOBaHMMHU LIAPaMU,
OTPUMAaHUMMU BHACJIJOK Jii IOTOKIB iOHIB i J1Ja3€pHOTO BUIIPOMIiHIOBaHHS; METa NOCJIIP)KEHHS — MigBUILIEHHS
eeKTUBHOCTI GOPMOYTBOPEHHS [1I0BEPXHI Pi3ajIbHUM iHCTPYMEHTOM, 0r0 pO6OTO3AATHOCTI I 30iIbIIEHHS
pecypcy IeTaneil; MeTonu NOCIiIKEHHS — KJIaCU4YHi METOAM BU3HAYEHHS €HEPrii KpucTanisallii Kap6ifiB, HiITpUIB,
OKCHJIiB i BpaXOBaHO KBAaHTOBO-MEXaHi{4Hi BJACTUBOCTI TEIJIODiI3NIHUX i TEPMOMEXAHIYHNX XapaKTePUCTUK
Marepiais, a TaKO>X METOM PO3B'SI3aHHS 337,24 MaTeMaTUYHOI Pi3UKU 3 BUKOPUCTAHHSIM Cy4YaCHUX METOIiB
€KCIIEPMMEHTAJIbHUX OCIIiI>)KEeHb | BUMIPIOBAJIbHUX IPUJIAJIiB; PE€3YJIbTaTU — BUSIBJIEHO COPTU, 3HAYEHHSI €HEPTill i
3apsiiB iOHIB, IIpY SIKUX Peasli3yl0ThCsl HAHOKJIACTEP B 06'€Mi 11 CTBOPIOIOTbCS HAHOCTPYKTYPH Y BUTJISA

[IOBEPXHEBUX CTPYKTYP, a TAKOK BUBHAYEHO TEXHOJIOTIYHi TapaMeTpH JIa3€pPHOTO BUIIPOMIHIOBAHHS IIPU SIKUX



CTBOPIOIOTbCSI HAHOCTPYKTYPU 33JJaHOTO PO3Mipy Ha HeOOXifHiil rMOrHi B MaTepiasi pisabHOro iHCTPYMEHTY, a ixX
3MiHEHHS [IPUBOJUTD [0 MOSIBYM HAHOCTPYKTYPOBAHOTO IIAPY; HOBU3HA — yIIeplIe 3HAWIEHO Aialla30Hu €Heprin
ioniB iz yac aii Ha TBepauii crieuennit MC221 i anmominieBnii J16T crisaBy, y SKMX HEOOXiTHO BpaxOByBaTU
CIIiJIbHUI BILIMB €HEPrii yTBOPEHHS 3€pHA 3 HITPUAiB, Kap0bifiB, OKCUAIB i ix TenynodisnyHi i TepMoOMexaHiuHi
XapaKTEPUCTUKU 3 yPaXyBaHHSIM KBAaHTOBO-MEXaHIYHUX BJIACTUBOCTEN /1J1s 301/IbIIE€HHS] TOYHOCTI IPOTHO3YBaHHS
TEXHOJIOTIYHUX NTapaMeTpPiB yTBOPEHHS HAHOCTPYKTYP IIif] Yac i0HHO-1171a3MOBOT0 0O6POOGIIEHHS; LOPOOIEHO
MaTeMaTU4Hy MoJesb (i3MYHUX [IPOLECIB Iifl Yac iOHHO-T1JIa3MOBOT0 00pO6JIEHHS MaTepiay i yBeleHO KpUTepii,
sIKi BUBHAYAIOTh CNOCI0 3a7jaHHs TeMnopi3nYHUX i TEpMOMEXaHIYHUX XapaKTEePUCTUK (KBAHTOBO-MEXaHI4HMIA a60 3
eKCIIepMMEHTaJIbHUX [IOBiIKOBUX JAHUX) TBepAoro creyeHoro MC221 i marHiesoro MA14 cnnagis, 1110 ajio 3Mory
301IbLIIMTY TOYHICTb IPOTHO3YBAHHS PO3MIpPy 3€PHA; yIeplle BU3BHAUYE€HO TEXHOJIOTIUHI IapaMeTpH JIa3€PHOT0
BUIIPOMIHIOBaHHS J|JIs1 yTBOPEHHSI HAHOCTPYKTYP MHiJl 4ac Moro nii Ha KepamiuHuii TBepguil cnas Ens6op-P i
BCTAHOBJIEHO, 10 TPUBAJIICTD [ii iIMITyJIbCY BUIIPOMIHIOBAHHS CEPE] iHINX TEXHOJIOTIYHUX [TAPAMETPIB €
BM3HAYaJIbHOIO i BHAXOIUTHCS Y (PEMTOCEKYHIHOMY [lialla30Hi, TAKOX [IOBELIEHO, 1110 IIifl Yac [ii sla3epa y LibOMY
Iliana3oHi peasisyloTbhCsl BUCOKI TEMIIEpATypHi HAIIPY>KEHHS, SIKi iHilliI0I0Th BUHUKHEHHS HAHOCTPYKTYP 6€3
IOJATKOBUX YMOB; CTYIIiHb BIIPOBAI)KEHHSI — OCHOBHI pe3ysbTaTi i pekoMeHauii peanizosadi Ha AT «DEIl» nipu
BHMKOHaHHI POGIT 3i 3MiLlHEHHSI PO6OYNX IIOBEPXOHD Pi3aJIbHOIO iIHCTPYMEHTY U ieTajlell arperarobymyBaHHs Ta
OTPUMAaHO PiYHUM eKOHOMIUHUI edeKT y po3mipi 350 Tuc. IpH.; rajy3b BUKOPUCTAHHS — aBialliliHe Ta 3arajbHe

MalrHOOYyBaHHS.

2. Object of research - cutting tools and parts with nanocoating and nanostructured layers obtained due to the
action of ion fluxes and laser radiation; the purpose of research - increase of efficiency of formation of a surface by
the cutting tool, its working capacity and increase in a resource of details; research methods - classical methods
for determining the crystallization energy of carbides, nitrides, oxides and taking into account the quantum
mechanical properties of thermophysical and thermomechanical characteristics of materials, as well as methods
for solving problems of mathematical physics using modern methods of experimental research and measuring
instruments; results - revealed varieties, values of energies and charges of ions at which nanoclusters are realized
in volume and nanostructures in the form of surface structures are created, and also technological parameters of
laser radiation at which nanostructures are created of the set size at necessary depth in material of the cutting
tool , and their the change leads to the appearance of a nanostructured layer; novelty - for the first time ranges of
ion energies during action on hard sintered MC221 and aluminum D16T alloys were found, in which it is necessary
to take into account the joint influence of grain formation energy from nitrides, carbides, oxides and their
thermophysical and thermomechanical characteristics taking into account quantum mechanical properties for to
increase the accuracy of forecasting technological parameters of nanostructures formation during ion-plasma
treatment; the mathematical model of physical processes during ion-plasma processing of material is improved
and the criteria defining a way of setting thermophysical and thermomechanical characteristics (quantum-
mechanical or from experimental reference data) of hard sintered MC221 and magnesium MA14 alloys are
introduced, which allowed to increase the accuracy of grain size prediction; for the first time the technological
parameters of laser radiation for the formation of nanostructures during its action on the ceramic hard alloy
Elbor-R were determined and it was found that the duration of the radiation pulse among other technological
parameters is decisive and is in the femtosecond range also proven that high temperature stresses are realized in
this range, which initiate the emergence of nanostructures without additional conditions; degree of
implementation - the main results and recommendations were implemented at JSC "FED" in the performance of
works to strengthen the working surfaces of cutting tools and parts of aggregate construction and obtained an
annual economic effect of 350 thousand UAH,; field of application - aviation and general engineering.
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