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Pedepar:

1. Inceprarist Ha 30O6YTTSI HAYKOBOTO CTYIIEHS KaHIWATa TEXHIYHUX HayK 3a creuianbpHicTio 05.03.07 - IIponecu
disuKo-TexHiYHOi 06po6Ku. HarjioHanbHMi TexHiYHNI YHiBepcuTeT YKpaiHu «KuiBCbKUil MOMITEeXHIYHMI iIHCTUTYT
imeni Irops Cikopcbkoro», MOH Ykpainu, Kuis, 2021. lucepratist npucssgueHa popMyBaHHIO MOAU(IKOBAHUX MIAPIB
3 CyOMIKpO- i HAHOKPUCTAJIIYHOIO CTPYKTYPOIO i MifBUIIEHUM PiBHEM €KCIUIyaTalliiHUX BJIACTUBOCTEN IIpU
[IOBEPXHEBIi}1 00poOLi pi3sbO0HAPI3HOTO IHCTPYMEHTY 3i IIBUAKOPI3aJbHUX CTajlel Ta TBEPIUX CIIJIaBiB
BHCOKOKOHILIEHTPOBaHUM I1JIa3MOBUM CTPYMEHEM. VY JliTepaTypHOMY OTJIsili BUKOHaHUI aHasi3 yMOB poO0OTH
pi3bOOHapi3HOro iHCTpYMeHTy. [TokasaH xapakTep 3HOCY Pi3bOOHAPi3HOTO iHCTPYMEHTY, MEXaHi3MM 3HOCY, 30HU
3HOCY. [I0Ka3aHa ePCIEKTUBHICTb PO3BUTKY Pi3HUX METOLIB 3MILIHEHHS [JIsI IiABUIIEHHS IPALIE30aTHOCTI
pisbboHapi3HOro iHCTpyMeHTy. OCO6IMUBICTb Pi3bOOHAPI3HOrO iIHCTPYMEHTA Lie Jy>Ke BeJIMKa HOMEHKJIATypa sIK [10
po3Mipax, Bifi Ay>ke OpibHUX MITUUKIB, 10 KPYIIHUX (pe3, pi3LiB, TaK i 3a pisHOMaHiTHiCcTIO BUiB. HuHi icHye 4
nigxonu 0o 3minHeHHs. Haii6inb po3BUBalOTHCS OCTAHHIM 9acOM 1ie HAaHECEHHSI IIOKPUTTIB, i IOBepXHeBe
mopudixkyBaHHs. 1i 1Ba HAN6INbII IOMMPEHNX METOJA SIKPa3 PO3BUBAIOTHCS Y OIK OTPUMAHHS JUCIIEPCHUX
CTPYKTYp Y TOMY YMCJIi i HAHOCTPYKTYP. JucepTaliiina po60Ta BUKOHAHA Ha I1JIa3MOBOMY KOMILJIEKC] B yMOBax
Kadenpu «HaHOiHXeHeDis B rayly3eBOMy MAalIMHOOYAyBaHHI», OCHOBHU €JIEMEHT 11bOTO KOMILJIEKCY L€
IJ1a3MaTPOH. [171a3MaTPOH BUKOPUCTOBYEThHCS MOOIYHOI JIii: eTasb i iIHCTPYMEHT €JIeKTPUYHO HENUTPAJIbHI.
Oco06aTBICTb Or0 KOHCTPYKII Lie CEHKI[iOHOBaHa MiXKeJIeKTpoAHa BcTaBKa. CrieliajibHO [JIsl TOTO, 106 MigBUIIUTU
IIBUAJIKICTb OXOJIOIPKEHHSI i OTPMMATH IJIa3MOBE HAHOCTPYKTYpyBaHHS1. EKCliepuMeHTaMu BCTaHOBJIEHO, 1[0 MOKHA
BIIJINBATH Ha 1]e¥l MIpOolleC MJISIXOM BUKOHAHHS KaHasy Na3MaTpoHa He LWJIHAPUYHOI popMHu, a KOHIYHOI. Mipa
3BY)KEHHsI KaHaJly BILJIMBA€ Ha TBEPHICTb Ipu 06po61i. Po3pobyieHa MeToka MaTeMaTUIHOTO MOZEJIIOBAaHHS
IIpolLiecy 171a3MOBOro MoauGiKyBaHHS pPi3sbOOHAPI3HOT0 iIHCTPYMEHTA. Y OCHOBI PO3PaxyHKY TEIJIOBO] T
BUCOKOKOHLIEHTPOBAHUX JPKepeJl HarpiBy Ha MeTaJl JIEXKUTb 3aKOH TeronposigHocTi Oyp'e. [y BupilleHHs LbOTO
3aBJIAHHS BUKOPUCTAHO 3BUYANHO-€JIEMEHTHE MOJEJIOBAHHS i3 3aCTOCYBAaHHAM NpUKIagHoro nakery MCS.Nastran.
Po3pobseHo MaTeMaTUYHY MOJIE€JIb ONITUMAJIbHOTO KEPYBAHHSI [IPOLI€COM I17Ia3MOBOT'O TIOBEPXHEBOIO
MoaupiKyBaHHS Pi3bOOHAPI3HOrO IHCTPYMEHTY Ta iH)KEHEPHY METOAMKY PO3PaxXyHKy ONTHUMAJIbHUX PEKUMIB
06pO6KU. YIieplle Ha OCHOBI 3BUYaliHO-€JIEMEHTHOTO pillleHHs Iru(epeHLiabHOrO PiBHSIHHS TEIIONPOBIIHOCTI B
HeJIiHINHIN ToCTaHOBL pO3pO06JIeHi aJrOpUTMU i iHXKeHepHi METOAUKY PO3PaXyHKY ONTUMAJIbHUX PEKUMIB
I171a3MOBOr0 MOAMQiKyBaHHS Pi3bOOHAPI3ZHOTr0 IHCTPYMEHTY 3i IIBUIKOPi3aJIbHUX CTajle i TBepUX CIIJIaBiB, 110
3a0€31e4yI0Th YTBOPEHHS B MOIU(PIKOBaHIN 30Hi CyOMIKPO- i HAHOKPUCTAJIIYHOI CTPYKTYPH 3 MiIBULLIEHUM PiBHEM
eKCIUTyaTaliiHUX BIaCTUBOCTEN. Y 3M po37isi aucepTalii JocimkeHa CTPYKTypa i BIaCTUBOCTI pi3bO0OHAPI3HOTO
iHCTpyMeHTa 3i BUIKOpi3abHOI CTasli Ha NpUKIIaAi rpebiHKy. [ TaKoro iHCTpyMeHTa BiloMo /iBa Mifxoau
I171a3MOBOI0 MOAU(IKyBaHHS 3 06'€MHOI0 TEPMOOOPOOKOIO i 3 TPUPA30BOIO BifIITYCTKOK TUII CTPYKTYPU, 110
YTBOPIOETLCS B MOAM(DIKOBaHi 30Hi B pe3yJIbTaTi KOMIJIEKCHOTO 06'€MHO-TTIOBEPXHEBOTO 3MillHEHHS I'PE6iHOK i3
crasi P6M5, 3alimae MpoMi>KHe 0JIO’KEHHS MibK HAHOKPUCTaJiyHOIO (o 100 HM) i cyOMIKpOKPUCTATIIYHOIO.
JocnimKeHo MexaHi3MU CTPYKTYPHUX IIepeTBOPEHb I'PebiHKY 3i LIBUAKOPI3aIbHOI CTajli Ta pisbb0HaPi3HOTO pi3Lis 3
HaMasHoIO TBEPIOCIIABHOIO MJIACTUHOIO IIPU I1JIa3MOBOMY I1IOBEPXHEBOMY MOAM(iKyBaHHi. BcTaHOBEH]
3aKOHOMIPHOCTi HAHOCTPYKTYPYBaHHS Pi3aJIbHUX KPOMOK Pi3bOOHAPI3ZHOTO iIHCTPYMEHTY IIPU I1JIA3MOBOMY
MoaudikyBaHHi 6e3 OIIaBJeHs IOBEPXHi. BCTaHOBJIEHO, 1110 IPU HAHOCTPYKTYPYBaHHI CTaJIeBOro iHCTPYMEHTY
HaOyTTS Hai6iNbll BUCOKUX 3HAYEHb NUCIIEPCHOCTI OOYMOBIIEHE 301/IbIIEHHSIM IIBUJIKOCTI OXOJIOI>KEHHS,
PO3YMHEHHSIM BUXiTHUX Kap6ifiB i BULieHHSIM HAHOOMCIIEPCHUX BTOPUHHUX Kapo6iziB. Kio4yoBi cjioBa: I1a3MoBe
monudikyBaHHS, pi3bOOHAPI3HUIT IHCTPYMEHT, MeXaHi3M PyUHYBaHHS, TPIlIUHOCTINKICTb, 3HOCOCTIHUKICTB,
MaTemMaTU4Ha MOJeJlb, CTPYKTYPHI IIEPETBOPEHHS, [IOBEPXHEBUI 1ap, CyOMIKpPOCTPYKTYpyBaHHS,

HaHOCTPYTYPYBaHHS, CTilKiCTHi JOCimpKeHHs, MeTasiopradivyti JoCaimpKHeHHS.

2. A thesis for a degree of candidate of technical science (Ph.D.), speciality 05.03.07 -Processes of physical and
technical treatment.- National technical university of Ukraine “Kiev Polytechnic Institute name of Igor Sicorskiy”,
Kyiv, 2021. Dissertation is sanctified to forming of the modified layers from submicro- and by a nanocrystalline
structure and increase level of operating properties at superficial treatment of thread instrument from high speed



steel and carboloies by a plasma stream. In a literary review the executed analysis of terms of work of thread
instrument. The character of wear of thread instrument, mechanisms of wear, zone of wear. the shown
perspective of development of different methods of strengthening is for the increase of capacity of thread
instrument. The feature of thread instrument it a very large nomenclature as on sizes, from ultrafine markers, to
the large milling cutters, chisels, so on the variety of kinds. Presently there are 4 approaches to strengthening.
Most develop lately this causing of coverages, and superficial retrofitting. These two most widespread metoza just
develop toward the receipt of dispersible structures including nanostructures. Dissertation work is executed on a
plasma complex in the conditions of department "Nanoengineering in a branch engineer”, the basic element of this
complex it a plasmatron. A plasmatron is used indirect action: a detail and instrument are electric neutral. Feature
of his construction this partitioned interelectrode insertion. Specially in an order to promote cooling speed and
get plasma nanostructure. It is set experiments, that it is possible to influence on this process by implementation
of channel of plasmatron not cylindrical form, but conical. Measure of narrowing of channel influences on
hardness at treatment. Worked out methodology of mathematical design of process of the plasma retrofitting of
thread instrument. In basis of calculation of thermal action of concentrate sources of heating the law of heat-
conducting of Fourier lies on a metal. For the decision of this task an usually-element design is used with
application of the applied package of MCS.Nastran. A mathematical optimal case of the plasma superficial
retrofitting of thread instrument a process frame and engineering methodology of calculation of the optimal
modes of treatment are worked out. First on the basis of usually-element decision of differential equalization of
heat-conducting in the nonlinear raising the worked out algorithms and engineering methodologies of calculation
of the optimal modes of the plasma retrofitting of thread instrument from high speed steel and carboloies that
provide formation in the modified zone of submicro- and nanocrystalline structure with an increase level of
operating properties. In the third part of dissertation an investigational structure and properties of thread
instrument are from high-speed steel on the example of comb. For such instrument two approaches are known by
plasma retrofitting with by volume heat treatment and with triple vacation Type of structure that appears in the
modified zone as a result of the complex by volume of-superficial strengthening of combs from steel of P6M5
occupies intermediate position between nanocrystalline (to 100 nm) and microcrystalline. The mechanisms of
structural transformations of comb are investigational from high-speed steel and thread chisel from a hard-alloy
plate at the plasma superficial retrofitting. The set conformities to law of nanostructure of cutting edges of thread
instrument are at the plasma retrofitting without melting surface. It is set that during nanostructure of steel
instrument of acquisition of the most high values of dispersion is conditioned by the increase of cooling speed,
dissolution of initial carbides and selection of nanodispersible secondary carbides. Methodology of tests is worked
out and investigational crackfirmness, mechanisms of destruction and wear of thread instrument with the
superficial modified layer. A technological equipment is worked out for realization of plasma treatment. The
technological processes of the plasma retrofitting of thread instrument are worked out from carboloies and high
speed steel. The worked out flow diagram of management of nanostructure is after the plasma retrofitting. Worked
out recommendations on the choice of the optimal placing of the modified zone on a thread chisel by hard-alloy
plates and thread combs from high-speed steel. Firmness studies of thread instrument are undertaken after the
plasma retrofitting. Key words: plasma modification, threading tool, fracture mechanism, crack resistance, wear
resistance, mathematical model, structural transformations, surface layer, microstructuring, nanostructuring,
meso-structures, ultra-disperse.
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