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1. HayKOBi OCHOBHU HpeU,HBiI?IHOI‘O TepMOiMHyJIbCHOI‘O O6pO6JIeHHH AETOHYBAJIbHNUMU I'a30BIMU CYMiIIIaMI/I

2. Scientific basis of the precision thermal pulse processing with detonating gas mixtures

Pedepar:

1. Incepraliiio prucBsi9eHO BUPIIIEHHIO BasKJIMBOI HAyKO-TEXHIYHOI Ip0o6IeM KOMIJIEKCHOI aBToMaTr3aiji
IIPOEKTYBaHHS TEXHOJIOTII 11 061agHaHHS (PiHiHOro nNpenusiiiHoro 06pobseHHs IPOAYKTAMU 3rOPSIHHS Ta30BUX
CyMilllell Ha OCHOBi MaTEMAaTUYHOT'O MOJEJIIOBAHHS NIPOLECiB (Pi3UKO-TEXHIYHOIO 06PO6IEHHS MaTepiasliB i HAYKOBO
OOI'PYHTOBAHUX TEXHIYHUX pillleHb BUKOHABYMX CUCTEM O0JIalHAHHS. AKTYaJIbHICTb POOOTH 3yMOBJIEHA TUM, 1O
OCHOBHOIO I[1€PENOHOI0 iHTerpalii 0 KoJjia Cy4acHOTO BUPOOHULTBA PiHINIHMX TEXHOJIOTIH, SIKi peasi3yloTh
TEPMOEHEPreTUYHi MeToI 06POOJIEHHS 3 OBEJEHUMU YHIKaJIbHMMHU BUCOKOE(PEKTUBHUMU MOXKJINBOCTSIMH, €

BiJICYyTHICTb JOCTOBIDHMX METO/IiB i METOAVK aBTOMATHM30BAHOI'O IIPU3HAYEHHS TEXHOJIOTYHUX PEXUMIB, SIKi MAIOTh



TOYHO BPaXOBYBaTH 3aKOHOMIPHOCTI CTaHy CKJIaJIHOTO 06’ekTa (260 rpynu 06’eKTiB), 06pO6IIeHHS MTif, 1i€l0 JaHIoTa
[IOB'SI3aHUX i B3a€MOBIUIMBOBUX LIBUAKOIIMHHUX IIPOLIECIB ra3ouHaMiqHOi Tedii XiMiYHO-pearyBajibHUX ra30BUX
cyMilieil i IpoleciB TenJI000MiHy, a BU3HAYEHHS TaKUX 3aKOHOMIPHOCTEH, CBOEIO YEProlo, € aKTyaJIbHOI
npo6sieMo10 Hi3NKO-TEXHIYHOTO 06pO6sIeHHS. B po60Ti po3p06s1€HO KOMIJIEKCHI MaTEMaTUYHI MOJeJi, SKi
ONMCYIOTh POOOYi ITpo1ecy Iif 9ac TePMOiIMITyIbCHOTO 06pO6JIeHHS, 30KpeMa reHepallii majnnBHoi cymii, iHiniamii
3TOPSIHHS, TOPIHHA 32 Pi3HUMU PEXXMMaMU 1 KEPOBAHOTO BUITyCKaHHS IIPOAYKTIB 3TOPSIHHS, i BBEIEHO KPUTEPIi, 4Ki
3a0€31e4yI0Th BU3HAYEHHS [TOKa3HMKIB IPelU3iNHOCTI 00pobJieHHs. [IpoBeieHO KOMILIEKCHY Bepuikaliiio
PO3pO6IEeHUX MOJIeJIel]; TOX1OKa [TOPIBHSHO 3 €KCIIEPUMEHTAIbHUMU JAHUMU CTAaHOBUTS Bif 0,5 10 6%.
CdopMysibOBaHO 1 BUpIlIeHO 3aayi Hail6inb1l po3pikeHoro 6aJlaHCHOrO KOMIIOHYBaHHS I'PYIU feTajlel i
ONTUMAJIbHOTO [103ULiI0BaHHS A€Talli CKIagHOI POopMU Mif, YaCc TEPMOIMIYJIbCHOTO 00po6eHHSs. Po3pobiieHo
anropuTMiuyHe 3ab6e3nedyeHHs i1 PO3B’a3aHHs COPMYJIbOBAHUX 3aa4 17151 6a30BUX F€OMETPUYHUX IIPUMITUBIB i
iXHIX KOMIO3UI1Ii1 i3 BUKOPUCTAHHSM anapary phi-QyHkuiil. 3arrpor1oHOBAHO METOMKY IIPU3HAYEHHS PEXUMIB
TEPMOIMITYJIbCHOT'O 3a4YMILIeHHS KPaloK 3a KBaJliMeTPUYHUMY NIOKa3HUKAMU, YPaxOBYIOUU MilJHICHI OOMeXXeHHS.
YcTaHOB/IEHO BUMOTM [I0 TOYHOCTI JO3yBaHHS KOMIIOHEHT MaJIMBHOI CyMillli i1 4acy T€pMOIMITyJIbCHOTO
00pO06JIEHHS, YPaxOBYI0YM BUMOIM 10 TOYHOCTI KBaJliMeTPUYHUX MOKA3HUKIB KPAKOK, i 3aIIPOINIOHOBAHO TEXHIYHI
pilIeHHs MO0 CoCco0y reHepallii MaJauBHOI CyMillli 1J1s1 TEPMOIMITYJIbCHOT'O 06pO6JIeHHS 1 061aiHAHHS 4J1s1 I0TO
peauizatiii. CpoeKTOBaHO ¥ BUTOTOBJIEHO 6JIOK BUCOKOEHEPTreTUYHOTO iCKPOBOTr'0 3aI1ajll0BaHHS 3 PEryJIbOBaHOIO
€Heprielo iCKpOBOro po3psay. YA0CKOHaJIEeHO KOHCTPYKIIiIO KJIallaHa KePOBAHOTO BUITyCKaHHS ITPOYKTIB 3rOPSIHHS
3 po6040i KaMEPU TEPMOIMITYJIbCHOI YCTAaHOBKH, 110 JO3BOJIMJIO BUKOHATHA BUMOTH JI0 TOUYHOCTI 3a0€3I1€4eHHS Yacy
00po6eHHs. Po3po6sieHo i1 BUTOTOBIEHO MOJYJIbHUM aBTOHOMHUI aBTOMAaTUYHUI peecTpaTop
€KCIIEPMMEHTAJIbHUX JIaHUX, SIKUH He [10Tpedye 3'eJHaHHS 3i 30BHIIIHBOIO BUMIPIOBAJILHOIO aniapaTypolo.
Po3po6s1eHO METOAMKY NOOY 0B LU(POBUX OJIM3HIOKIB [7151 YIIPABJIiHHS I MOHITOPUHTY pO60TH
aBTOMAaTH30BaHOTrO 00JIaHAHHS TEPMOIMITYJIbCHOTO O6POOGJIEHHS ra30BUMU CyMimaMu. Po3po6sieHo i1 BUTOTOBJIEHO
CHACTEMY aBTOMAaTU30BaHOI'0 YMCJIOBOTO KEPYBAHHSI [IPOLECiB PELU3iliHOr0 TEPMOIMITYJIbCHOTO 06J1aiHAHHSI.
Po3po6eHi Moz, alrOPUTMHU 1 TEXHIYHI PilIEHHS IJ1s1 CUCTEM TEPMOIMITYJIbCHOTO 061aiHaHHs i cucrtemu YITK
I03BOJISIOTh 3a0€3M1€4YNTH BCTAHOBJIEHI BUMOTH L0JI0 TOYHOCTI reHepaii cymiuii, yacy o6po6sieHHs i cTabibHOCTI
LIMX ITapaMeTpiB 3a LUKJIYHOI poboTu. Hacminkom npoBefeHyx y gucepTaliiiHiil po60Ti KOMIIJIEKCHUX
TEOPETUYHUX | eKCIIEpUMEHTAJIbHUX JOCIiIPKEHb € pO3p00JIeHi HAYKOBi OCHOBU MPELU3iliHOr0 TEPMOIMITYJIbCHOTO
00pO06JIEHHS [€TOHYBAJIbBHUMU ra30BMMU CyMilllaMH, $IKi TOJISITAl0Th Y CTBOPEHHI HOBOTO iHCTPYMEHTAPIIO 1181
KOMILJIEKCHOI aBTOMaTH3allii TpOeKTyBaHHS TEXHOJIOTII i1 06J1agHaHHS (PiHIIHOro npenusiitHoro 06po6eHHs

IIPOJYKTaMU 3rOPSIHHS ra30BUX CyMillle.

2. The dissertation is devoted to an important scientific and technical problem - the complex automation design of
technology and equipment for the precision finishing with detonable gas mixture based on mathematical modeling
of physical and technical materials processing and scientifically based technical solutions of executive equipment
systems. The complex of mathematical models that describe fuel mixture generation, ignition of combustion,
combustion in different modes, and controlled release of combustion products was developed and verified, and the
criteria were introduced that ensure the determined processing precision indicators. The problems of the rarest
balanced composition and the optimal positioning of parts were solved and the algorithmic support was
developed. The method of assigning modes for thermal pulse finishing according to qualitative parameters and
strength limitations is proposed. A high-energy spark ignition unit was designed and manufactured. The valve for
the controlled release of combustion products was improved. A modular autonomous automatic experimental data
recorder was developed and manufactured. A system of automated numerical control with digital twins for
precision thermal pulse equipment was developed and manufactured.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGibII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,

JIIOJICBKOTO NOTEHLiaNy 1715 3a0€e311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOTO PO3BUTKY
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