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1. Mogeni Ta 3aco6u aBTOMAaTU3allii IpoLeciB KepyBaHHS NO3YBaHHSIM CUIIKMX MaTepiaiB

2. Models and automation facilities for the processes of loose material dosing control

Pedepar:

1. 1. O6'eKT moCTiAKEHHS - IPOLIeCH KepyBaHHS O3YBaHHSIM CUIIKMX MaTepiasiB. MeTa nucepTalii - nifgBUILIeHHS
TOYHOCTi pOOOTH CUCTEM aBTOMATHU30BaHOTO KEPYBaHHS MTPOLLECAMU JO3YBAHHS CUIIKAX MaTepiajliB 32 paXyHOK
PO3pOOKU Ta BUKOPUCTAaHHS MOJesieil, MeTO/iB Ta 3ac00iB, IpHU3HAYEHUX /JII MOJepHi3auii nux cucrtem. Metonu
IOCJiIKeHHS - TIJIaHyBaHHS €KCIIepUMEHTY, CTaTUCTUYHOTO aHali3y, AuHaMI4HOI ineHTudikauii, Teopii nudposoro
KEepyBaHHS JUHAMiYHMMHU 06'€KTaMU, EKCIIEPUMEHTAILHOTO MOZie/I0BaHHs. HaykoBa HoBu3Ha: 1) Briepie
o6yJ0BaHO MaTeMaTUYHY MOJieJib OE3NEPEPBHOTO A03yBaHHS CUNIKMX MaTepiasiB AJjisl aBTOMaTU30BaHO]
BaroBMMipIOBaJIbHOI CUCTEMH, SKa Ha BiIMiHY BiJ] iCHYIOUMX MOJI€JIEN OMUCYE 3B'I30K TOUYHICTHUX XapPaKTEPUCTUK 3
KEPOBAaHUM KYTOM HaXMJy JIOTKA Ta XapaKTePUCTHMKaMU CUIIKOTO MaTepiaiy; 2) Beplle 3allpOIIOHOBAHO
nificucTeMy BUMipIOBaHHS IIOTOYHOI MacH CUIIKMX MaTepiasliB 3 BUKOPHUCTAHHSIM JIOTKA 3 TEH30METPUYHUMU
JaTYMKaMU CUJIU Ta 3MiHHAM KYyTOM HaxuJy, IO TO3BOJIUIIO MifBUIMTHA TOYHICTh aBTOMATU30BAHOTO JO3YBAaHHS

CHUIIKMX MaTepiasliB B IIOPiBHSAHHI 3 iCHYyIOUMMH aHaJIOraMy; 3) OTPMMaB MOAAJIbIINI PO3BUTOK METO]] KEPYBaHHS



II03yBaHHSAM CUIIKMX MaTepiasliB Ha OCHOBI BUMIPIOBAHHS iX BarOBMX XapaKTEPUCTHK Ha KOHBEEPHUX JIiHIAX 3
3aCTOCYBAaHHSM J0JATKOBOTO KOHTYPY KEPYBAHHS KyTOM HAaxWJly aBTOMaTHM30BaHOTO BarOBMMipIOBaJIbHOTO JIOTKA,
110 [JO3BOJINJIO Peasli3yBaTU MOJIEPHi30BaHy CX€MY K€PYBaHHSI KOHBEEPHO-JIOTKOBMMU TE€XHOJIOTIYHUMU
IpolecaMy Jo3yBaHHS MiBUILEHOI TOYHOCTI; 4) BIOCKOHAJIEHO MaTeMATUYHY MOJIeJIb PyXy CUIIKOTO MaTtepiany mo
MOXWJIIM IJIOLIVHI, 3aKPIIJIEHIY HA TEH30METPUYHUX NATYMKAX CUJIY, 110 HA BiIMIHY Bif] iCHYIOUMX MOZEJIEN
DI03BOJISI€ BPaXOBYBATH IIOTOYHY BOJIOTICTb LIbOTO MaTepiajly Ta BUKIIOYUTU 3 aJITOPUTMY K€PYBaHHS
BaroBMMipIOBaJIbHUM JIOTKOM TIapaMeTp MBUAKOCTI IlepeMillleHHs CUIIKoro marepiany. CTyIiHb BIIPOBa)KEHHS - B
IPaKTULi NigIpueMCTB: XapKiBCbKe Jiep>KaBHe aBialliiiHe BUpo6HUYe minnpueMctso, TOB "[HXeHepHe 610po
aBialifHOro iHCTUTYTA", XapKiBCbKUI TOCIIPO3paxyHKOBUH Minpo3zin "CeprudikaliiiHuii IeHTp aBTOMAaTUYHUX
CHCTEM KEPYBaHHA" Ta B HABYAJIbHI IIpoLecy HanjioHasbHOro TeXHIYHOrO yHiBepCcUTeTy YKpainu "KuiBCbKui
MOJIiTEXHIYHMM IHCTUTYT" i HallioHasmbHOTro aepoKoCcMidHOro yHiBepcurety iM. M.€. JKyKOBCBKOTO "XapKiBCbKUAN
aBialiHUM IHCTUTYT".

2. 3. Object of research is the process of loose material dosing control. This thesis covers an important scientific
and technical problem related to the development of models and automation facilities for the processes of loose
material dosing control. The novelty of research work consist of following: 1)For the first time, the mathematical
model of continuous dispensing of loose materials for automated weight-metering systems is developed; unlike
existing models it describes the interlinking of system accuracy characteristics with an operated angle of tray
slope and characteristics of loose material; 2)For the first time, the subsystem for current weight measurement of
loose materials with use of weight-metering tray with tensometric force transducers and variable slope angle is
offered that has allowed to raise accuracy of the automated dispensing of loose materials in comparison with
existing analogues;3) The method of loose material dosing control on the basis of weight characteristics
measurement on a conveyor line using an automated weight-metering tray has received further development. 4)
The mathematical model of the movement of loose material on an inclined surface fixed on three tensometric
force transducers has been improved which allows to consider physical and mechanical properties of the material
(in particular, its humidity) and to exclude the parameter of loose material velocity from the algorithm of weight-
metering tray control. Adoption level is determined by realizations in Kharkiv State Aviation Production Enterprise,
Engineering bureau of Aviation institute Itd, Certification Center of I&C System, National Technical University of
Ukraine "Kyiv Polytechnic Institute”, National aerospace university "Kharkov Aviation Institute"
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