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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.30.29.31

Tema gucepranii:
1. CuHTE3 CHCTEM TiIPONHEBMOArperaris 3 NapajaejibHUMU aJITOPUTMaMU POOOTH

2. Synthesis of systems of hydropneumatic units with parallel operating algorithms

Pedepar:

1. O6'exT mocnimKkeHHs: po60oUi IPOIeCcH B riiporHeBMoarperaTax 06'ekTiB aBTomaTtuaallii. Meta ocaigKeHHs:
MigBUIIEHHS TEXHIYHOIO PiBHSA riIpONHEBMOArperaTisB LJIIXOM CTBOPEHHS METOLIB CUHTE3Y CUCTEM 3
napaJieJIbLHMMU aJIFOPUTMamMu pob0TH, 6€3p03MiNbHOI JEKOMIIO3ULIii CXeM, MaTEMAaTUYHOTO MO/IEJIIOBAaHHS POOOTH
00'eKTiB aBTOMaTH3allii. MeToau NOCiIKeHHs: Teopisi MeXaHiKy pinuHM i razy, TepMOAUHAMIKY, CTPYKTYPHUI
CHHTE3 Ta aHaJli3, METOJ, IOBHOI MiHiMi3allii CTaHIAPTHOI NO3ULIMHOI CTPYKTYpU. TeopeTnyHi Ta pakTU4Hi
Pe3yJIbTaTU: PO3pO06JIEHO CTPYKTYPHY OPTaHi3allilo Ta Ha ii OCHOBi METOJ, TPOEKTYBAaHHS CXEM
riZporIHeBMOArperaTis 3 rnapa’sejibHIMU ajJfOpUTMaMy pOOOTH 3 BUKOPUCTAaHHSM ITOBHOI MiHiMi3alii ctangapTHOi
NO3ULIMHOI CTPYKTYPH, 10 L03BOJIUJIO 3MEHIIUTU KiJIbKiCTb JIOTIYHUX €JIeMEHTIB [Ipru6au3Ho Ha 41%. CkilaneHo
MaTeMaTU4Hy MOJeJIb POOOYOro MpoLecy MO3ULIMHOIO THEBMOArperara, gka Ipalioe B peajJbHOMY 4Yaci Ta
3aCTOCOBYETHCS IIPU IPOEKTYBAaHHI MPOMUCIIOBUX POOOTiB. HaykoBa HOBH3HA: CTBOPEHO JITOPUTM CUHTE3y CUCTEM

rizporHeBMOAarperaris, 1o J03BOJIsIE OTPUMATU pallioHaIbHY cxeMy 6e3 repebopy MOXJIMBUX BapiaHTiB peasizarii



B paMKax 06e3p0o37iNbHOI 1eKOMITI03Ullii piBHSIHb Ta CKOPOTUTHU Yac NMPoeKTyBaHHA Ha 50%. Po3pobieHo
MaTeMaTU4Hy MOJeJib POOOTH MO3ULIMHOrO ITHeBMOarperata aBTOMaTUYHOTr0 MaHINyJssTopa, o 03BOJIsIE
OTpUMAaTH HEOOXigHMI 3aKOH PyXy HOT0 BUXiIHOI JIaHKU LIJISIXOM 3MiHM €(PEeKTUBHUX ILJIOLL JIiHil YIIPaBJIiHHS 3
ypaxyBaHHAM PeasbHOI IIBUIKOAI THEBMAaTUYHUX NPUCTPOIB. CTYIiHb BIPOBA’KEHHS: PE3YJIbTATU LOCIiIKEHD
BUKOPUCTOBYIOTbCSI IIpY po3po61i i1 monepHizalii rinponHeBmoarperati y OI1 Kopnopauii "Tigpoenekc” (M. XapkiB)
Ta B HaBYaJibHOMY nipoueci kapenpu "lnpasniuni mamuuu” HTY "XIII".

2. Research object: working procedures in hydropneumatic units of automation objects. Research purpose: raising
of technical level of hydropneumatic units by creation of methods of synthesis of systems with parallel operating
algorithms, undivided decomposition of schemes, mathematical operating modeling of automation objects.
Research methods: theory of fluid mechanics, thermodynamics, structure synthesis and analysis, method of
complete minimization of standard position structure. Theoretical and practical results: the structure organization
and on the basis of it circuit design style of hydropneumatic units with parallel operating algorithms with the use
of complete minimization of standard position structure is developed that makes it possible to reduce the number
of logical elements by approximately 41%. The mathematical operation real time model of positioning pneumatic
unit used in the time of design of industrial robots is created. Scientific novelty: the algorithm of synthesis of
systems of hydropneumatic units is developed that makes it possible to choose the rational scheme without the
search of possible realization variants within the bounds of undivided decomposition of equations and to reduce
engineering time by 50%. The mathematical operation model of positioning pneumatic unit of industrial robot is
made that makes it possible to get the required law of motion of its output link by changing of effective areas of
pilot pressure lines subject to real speed of pneumatic units. Degree of implementation: research results are used
for development and modernization of hydropneumatic units in OP of Gidroeleks Corporation (Kharkiv) and in the
educational process of the hydraulic machines department of NTU "KhPI".
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