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Pedepar:

1. O6'eKTOM [OCIIIPKEHHS € TIPOLIECH, 1110 BiOYBAIOTHCSl B CUCTEMI KEpyBaHHS PEryJIbOBAHOTO aKciaabHO-
MOPIIHEBOT0 Hacoca. MeTta NoCimpKeHHS MOoJISIrae B IOKPallleHHi CTAaTUYHUX i AMHAMIYHUX XapaKTePUCTUK CUCTEMU
KEepyBaHHS peryJbOBaHOrO aKCiaJlbHO-TIOPIIHEBOro Hacoca B peXXuMax cTabimnizanii mogadi ra nmocTinHoi
IIOTY>KHOCTI 32 paXyHOK BUKOPMCTaHHSI KOMGIHOBAHOTO peryJisiTopa nojadvi 3 npo@isiboBaHUM BiKHOM 30JI0THHKA.
TeopeTryHi JOCII)KEHHS] BUKOHAHI METOIaM/ MAaTEeMaTUYHOTIO MOJIEJIFOBAHHS HA OCHOBI HEJIHIMHUX
IvdepeHLiaTbHYX PiBHSHD 3 BUKOPUCTAHHSM YMCJIOBUX METOLIB iX PO3B'sI3aHHS 3a JOIOMOro nporpamu Simulink
naketra MatLab. HaykoBa HOBu3Ha I10JIra€e B TOMY, I110: BIleplie 32 paxyHOK ¢Gopmu IpodisboBaHOro BikHA
30JI0THMKA KOMOIHOBAHOI'O PerysaTopa ojiadi B CUCTeMi KepyBaHHs PEryJbOBaHOIO aKCiaJlbHO-TIOPIIHEBOTO
Hacoca peasli3oBaHO CTaTUYHY XapaKTEPUCTUKY TiNepOosivHOro TUIly Npy poboTi aKCialbHO-TIOPIIHEBOI'O HACOCA B
PEXUMI IIOCTIMHOI IOTYKHOCTI; PO3PO6JIEHO MATEMATUYHY MOJIEJIb CUCTEMU KEPYBAHHSI PETyJIbOBAHOTO aKCiaJIbHO-

IIOPLIHEBOro Hacoca 3 NpodiNbOBaHUM BiKHOM 30JI0THMKA KOMOIHOBAHOI'O PeryJisiTopa 10Jadi, B sIKiil BpaxoBaHO



OTPMMaHi eKCIIEPUMEHTAJILHO 3aJIEXKHOCTI MOMEHTY OIOPY IVIAHIIAM6M HAacoca i BUTPATu yepe3 npodisboBaHe
po60Ye BiKHO 30JI0THUKA; BIIEPIIE BCTAHOBJIEHO, 110 B CUCTEMi KEPYBaHHS PETYJIbOBAHOTO aKCialbHO-TIOPIIHEBOTO
Hacoca 3aJIEXKHOCTI 4acy peryJloBaHH, KOJIMBAJIBHOCTI Ta NIEPEPETYIIIOBAHHS 3a TUCKOM Bill )KOPCTKOCTI IIPY>KUHU
30JI0THUKA 3 MPOQiIbOBAaHUM BiKHOM IIPU POOOTI PEryIbOBAaHOIO aKCiaJIbHO-TIOPUIHEBOI'O HACOCA B PEXKMUMI
MIOCTiMIHOI OTYKHOCTI MaIOTh rinepOosIiYHMI XapaKTep; yIOCKOHAIEHO KpUTepiil onTUMi3alii KOHCTPYKTUBHUX
napaMeTpiB KOMOIHOBAaHOTO peTyJsATOpa [10Ja4i Ha OCHOBI KOMIIJIEKCHOTO BpaXyBaHHS CTaTUYHUX i AUHAMIYHUX
XapaKTEPUCTUK CUCTEMU KEPYBAHHSI PEryJIbOBAHOI'O aKCiaJIbHO-MIOPLUIHEBOTO HACOCa B peXKMMax cTabisizauii nogayi
Ta MOCTIMHOI NOTY>KHOCTI. [IpakTUYHA L[iHHICTB NOJISITae B pO3po61i HOBOI CXEMU CUCTEMU KEPYBAHHS
PEeryJIbOBaHOIO Hacoca 3 KOMOIHOBaHUM PETyJIsITOPOM M0Jayi; CTBOPEHHI MeTOAUKY BU3HAYEHHS IapaMeTpiB
11podinbOBaHOrO BiKHA 30JI0THMKA KOMOIHOBAaHOTO peryJssiTopa [1ofadi, ki 3a6e3ne4yoTb podboTy peryaboBaHOTO
aKciaJbHO-TIOPIIHEBOIO HACOCA B PEKUMI MOCTIIHOI OTY>KHOCTI. CTyIIiHb BIIPOBAI)KEHHS - PE3YJIbTATH
IycepTaliiiHOl po60TH NPUIMHATI 10 BIIPOBAIKEHHS Ha MiANIPUEMCTBO "45 EXcriepuMeHTanbHUI MEeXaHIYHU
3aBoA" (M. BiHHMIIS) IJISIXOM PO3POOKYU CXE€MU TilpONpUBOAY 0O6epTaHHs 3MillyBasibHOro 6apabaHa
aBTo6eToHO3MimyBavya Mapku "TIGARBO" Ha 0CHOBI po3p06sIEHO] CUCTEMY KEPYBAHHS PETYJIbOBAHOTO aKCialbHO-
MOPIIHEBOr0 Hacoca 3 KOMOIHOBAaHMM PETyJISITOPOM MO1adi, @ TAKOXK BIIPOBAKEHO B HaBYaslbHUIA Tpouec y BHTY.
Codepa (06s1aCcTh) BUKOPUCTAHHS - HiAIIPUEMCTBA MAIIMHOOYIiBHOI Ta iHIIMX rajay3eH, sKi crienianizyloTbcs Ha

IIPOEKTYBaHHI Ta BUPOOHULTBI 00J1aJHAaHHS Ha OCHOBI CUCTEM TiIpONPYBOIB 1711 MOOIIBHMX MAIIVH.

2. The research object - processes occurring in the control system of a variable axial-piston pump. The research
goal consists in the improvement of static and dynamic characteristics of the variable axial-piston pump control
system in flow stabilization and constant power modes through the usage of a combined flow regulator with a
profiled port of the spool. Theoretical study was performed by the methods of mathematical modeling on the basis
of non-linear differential equations using numerical procedures of their solution with the help of Simulink program
of MatLab package. Scientific novelty of the research consists in the following: for the first time hyperbolic static
characteristic was realized in the control system of a variable axial-piston pump during its operation in a constant-
power mode due to the form of a profiled port of the combined flow regulator spool; mathematical model of the
variable axial-piston pump control system with a profiled port of the combined flow regulator spool has been
elaborated taking into account the obtained experimental dependencies of the pump faceplate resistance moment
and flow rate through the profiled working port of the spool; for the first time it was determined that in the
variable axial-piston pump control system the dependencies of the regulation time, oscillation and pressure
overshoot on the rate of the spring for the spool with a profiled working port during variable axial-piston pump
operation in the constant-power mode are of a hyperbolic character; optimization criterion of the design
parameters of the combined flow regulator has been refined based on complex consideration of static and
dynamic characteristics of the variable axial-piston pump control system in the constant-power and flow
stabilization modes. Practical value of the work consists in the development of a new circuit of the control system
for the variable pump with the combined flow regulator, in creation of the procedure for finding such parameters
of the profiled port of the combined flow regulator spool that ensure constant-power mode of the variable axial-
piston pump operation. Stage of implementation - the results of the thesis are accepted to be implemented at the
"45 Experimental Mechanical Plant" enterprise (Vinnytsia) by the development of hydraulic drive circuit for the
drum of TIGARBO concrete mixer on the basis of the developed control system for the variable axial-piston
hydraulic pump with a combined flow regulator and also introduced into the educational process of VNTU.
Application range - machine-building and other enterprises specializing in design and production of the
equipment based on hydraulic drives for mobile machinery.
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