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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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Micue3HaxoaKeHH: 61001, M. XapkiB, ByJ. Kupnndyosa, 2
dopma By1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.57.99

Tema guceprauii:
1. CuHTE3 rifponHeBMOAarperaTis 3 IUCKPETHUM Ta MPONOPLiMHUM YIIPABJIiHHAM JJI5 CiJIbCbKOTOCIIONAPCHKUX

MalllrH

2. Synthesis of hydropneumounits with discrete and proportional control for agricultural machines

Pedepar:

1. O6'eKT mocaimKeHHs - poO0di IpoLecH B rilponHeBMoOarperarax CilbCbKOroCIogapChbKux MamuH. MeTa
IOCJIiIPKEHHS - MiJBULEHHS TEXHIYHOTO PiBHA riIpDOIHEBMOArperaTiB LUISIXOM YIOCKOHAJIIEHHS METOLY
CTPYKTYPHOTO CUHTE3Y, MAaTEMaTUYHOTO MOJIEJIIOBAaHHSI POOOYOTO NPOLeCy PO3NOLiNbHUKIB i3 IPONOPLiMHUM
YIPaBJIiHHSM 3 MOJIMNIIEHHIM IUHAMIYHUX XapaKTePUCTUK. MeTonn JOCTiIKEHHS - BUKOPUCTOBYBAIUCS
dyHIaMeHTabHi II0JIOXKEHHS TeoPii MeXaHiKu pifuHY 1 razy, TepMOAUHAMIKY Ta CTPYKTYPHOI'O CUHTE3Y.
JrHaMi4Hi MapameTpy pOo3NOAIbLHYUKA i3 MPONOPLIMHUM YIIPABIiHHAM TiIpOIHEBMOArperaTa BUsHa4aaucs 3a

JOIIOMOTOI0 MATEMATUYHUX MO,ILCJ'ICfI, 3 BUKOPDUCTAaHHAM TeOpﬁ TepMO,I[I/IHaMiKI/I " CTPYKTYPHOI'O aHaJIiBy



rizpornHeBMoarperaris. PeasibHi yHaMiuHI TIOKa3HUKY i AKICTb IIePEXigHUX IIPOLIECIB TigpPOITHEBMOArpEraris 3
PO3NOMINILHUKAMU 3 IPONOPLITHMM yIIPaBJIiHHIM BU3HAYAIMCS €KCIIEPUMEHTAJIBHO HA JOCIITHUX 3pa3Kax
TeopeTnyHi Ta IPaKTUYHi PE3yJIbTAaTH -~ MOKJINBICTb BUKOPUCTAHHSAM PE3EPBiB [TOKPALEHHS TEXHIYHOTO PiBHA
CiZIbCPKOTOCIOAAPChKUX MAIIVH 3 KOMOIHOBAaHMMY ITHEBMOTIIPABIiYHUMY CUCTEMAMHU, 32 PaXyHOK CUHTE3Y
panioHanbHUX cxeM. Po3pobseHi MaTeMaTuyHi Mojesi po6040ro Npouecy po3noiijibHUKA 3 TPONOPLiTHUM
VIPaBJIiHHIM Ta METOJY IIPOEKTYBAHHS CXEM 3 YpaxXyBaHHSIM HEOJLHO3HAYHOCTI PO3OUTTS BXiZJHOI TOCJIiIOBHOCTI €
6a3010 7151 IPOEKTYBaHHS e(eKTUBHOI PO3MOAiIBHOI arlapaTypy, pallioHaabHUX TiAPaBliYHUX CXEM Ta
BIOCKOHAJIEHHS iCHYIOYMX TiponHeBMoarperaris. HoBusHa - po3po06yIeHO y3araJbHeHi MaTeMaTU4Hi MOJei
po60YOro NpolLecy CUCTEM YIIPaBJliHHS ! METOZ, IPOEKTYBaHHS KOMOIHOBAaHUX TifpOITHEBMOArperarTis
CiZIbCPKOTOCIIOAAPChKUX MAIVH 3 YpPaxyBaHHSM HEOJIHO3HAUYHOCTI pO36UTTS BXiHOI 10Cain0BHOCTI. CUHTE30BaHO
MaTeMaTU4Hy MOJeJIb POOOYOro MPOoLEeCy rifpoarperara 3 po3noAiJIbHUKOM 3 IPONOPLIMHUM YIPAaBIiHHSIM 3
ypaxyBaHHSM MIBUIKOiI 6JI0KY €JIeKTPOTipaBIiuHOro YIIpaBiliHHS Ta JUHAMIYHMX XapaKTepPUCTUK
rizpoarnaparypu, o 3aCTOCOBYETBCS B riipoarperaTax CiJlbCbKOrocroJapChbKux MallvH. BIocKaHaleHO METOIVKY
OLIiHKM (YHKIIOHaJIBHUX MOXJIMBOCTEN Tiipoarperaris, B SIKMX 3aCTOCOBYIOTbCS PO3NOJIiIbHUKY i3 IPONOPLiiHUM
VIPaBIiHHAM, 110 3a6e3evye MBUIKOI0 Ta TOYHICTh BifIIpal[lOBaHHS CUTHAY, 10 3a7aeTbes. CTymiHb
yrnpoBajkeHHs - kadenpa rizpomamuH HTY "XI1I", kopriopauis "Tigpoenekc" (M. XapkiB). ['ayny3s BUKOpUCTaHHS -

MalKMHOOYyBaHHS Ta BEpPCTATOOYIyBaHHSI.

2. Object of research - working processes in hydropneumatic units of agricultural machines. Purpose of research -
increase of a technological level of hydropneumatic units via improvement of a method of structural synthesis,
mathematical modeling of working process of the valve with proportional control with improvement of dynamic
characteristics. Methods of research - fundamental aspects of the theory of mechanics of liquid and gas,
thermodynamics and structural synthesis were used. Dynamic parameters of the valve with proportional control of
the hydropneumounit were determined with the help of mathematical models, using the theory of
thermodynamics and the structural analysis of hydropneumounits. Real dynamic indicators and quality of
transients of hydropneumounits with proportional control were tested experimentally on prototypes. Theoretical
and practical results - for machine-building branch are connected with use of reserves of increase of a
technological level of agricultural machines with the combined pneumatichydraulic systems at the expense of
synthesis of rational schemes. The developed mathematical models of working process of the valve with
proportional control and methods of schemes developing taking into account ambiguity of splitting of entrance
sequence are base for design of the effective valve equipment, rational hydraulic schemes and improvement of
existing hydropneumounits. Novelty - mathematical models of working process of control systems and a method
of design of the combined hydropneumounits of agricultural machines taking into account ambiguity of splitting of
entrance sequence are developed. The mathematical model of working process of the hydrounit with the valve
with proportional control taking into account speed of the block of electrohydraulic management and dynamic
characteristics of the hydroequipment which is used in hydrounits of agricultural machines is synthesized. The
technique of an assessment of functionality of valves with proportional control that provides speed and accuracy
of processing of an operating signal is improved. Extent of introduction - departament of hydrocars NTU "KhPI",
Gidroeleks corporation (Kharkov). Field of use - mechanical engineering and machine-tool construction.
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