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[Tynpcanmm paboyeid cpenpl B THAPOCUCTEMAX CTAHKOB, CHUCTEMax TOIUIMBOIOJAYU
aBUALIMOHHBIX JIBUTaTeled M IOJAaud KUAKOCTHOI'O PAKETHOTO JBUraTells SIBJIAIOTCS OJHUM H3
IJIaBHBIX  (DAKTOpPOB BO3HMKHOBEHHMS BHOpAlMM arperaToB, NPUBOAALICH K YCTaJIOCTHOMY
pa3pyLIEHUIO KOPITyCOB JIEMEHTOB, TPyOOIIPOBOIOB U BBIXOlY U3 CTPOSI 3JIEMEHTOB HACOCOB. Llenbio
paboThl  SBISUIMCH — pealu3alys  Pacu€THO-IKCIIEPUMEHTAJIBHOIO  METOAA  OIpEAeNICHUs
JUHAMUYECKUX XapaKTePUCTUK (KOMIUIEKCHAs IPOBOJUMOCTb U IyJIbCALMH PACX0/1a) HIECTEPEHHOIO
HAcoca C UCIOJIb30BAHUEM CIELMAIbHBIX CTEHIOBBIX CHUCTEM, CPABHEHUE PE3YJIbTATOB pacyéra c
HKCHEPUMEHTAIbHBIMU JIaHHBIMU U IPUBEJEHUE JAMHAMUYECKUX XapaKTepUCTUK Hacoca K
nacnopTHeIM. OnMcaHbl ATanbl pacuéra TMHAMUYECKUX XapaKTEPUCTUK 00BEMHOI0 Hacoca ¢ y4€ToM
pa3paboTaHHBIX paHEe CIELUUAIbHBIX CTEHJOBBIX CHUCTEM Ha IpUMeEpe ILIECTepEéHHOro Hacoca
BHEIIHETO  3aleMieHus  NpOU3BOAMTENbHOCTBIO 14  cm3/06. Ilokasama  peanmsanus
MOJICPHU3MPOBAaHHOTO MeTozna Bapuaruu Harpy3ok B. Il lopuna [1] ¢ wucnonb3oBaHueM
pa3pabOTaHHBIX aBTOpPAaMH CHEIHMAJIbHBIX CTEHJOBBIX CHCTEM C 3apaHee ONpeaeiIEHHBIMU
JAMHAMHUYECKUMH XapakTtepuctukamu [2,3]. M3naratorcss OCHOBHBIC JTAIlbl METOUKH ONPEICIICHUS
JUHAMHUYECKHUX XapaKTEePUCTUK IIECTEPEHHOrO HACOCA.

B pabore mnpuMeHeHbl METOABl CHEKTPAIBHOIO aHaliM3a IIyJIbCUPYIOLIETO TaBJICHUS.
[Tynpcanuu pacxoja KUAKOCTH Ha BBIXOJE M3 HACOCA ONPENEISUIMCH C MOMOILBIO MMIIEAAHCHOIO
METO/a, METO/1a BapHUallii Harpy30K U C UCIIOJb30BAHUEM CIIELUAIBHBIX CTEH/I0BBIX CUCTEM.

JluHaMHUYecKre XapaKTePUCTHKH MIECTEPEHHOI0 HAcOca ONPE/IeNICHbI B ANaa3oHe 000pOTOB
npuBoaHoro Baia 500...2500 o6/MHH A7 4YeTBIPEX TapMOHHUYECKHX COCTABISIOMIMX CHEKTpa
Koje0aHuil B IIMPOKOM JMAna3oHe AMHAMUYECKUX Harpy3o0K (0T MHEPLUUOHHOIO J0 €MKOCTHOIO
xapakTepa). [IpoBeneHa npoBepka pa3pab0TaHHOTO METO/1a MOCPEACTBOM CPABHEHUS PACUETHBIX U
AKCIIEPUMEHTAJIbHBIX JAaHHBIX TyJIbCALIUI IaBJICHHS B CTEHIOBBIX CHUCTEMAX C IPOCCENIEM, ITOJIOCThIO
U IPOTSHKEHHBIM TPYOOIPOBOJIOM Ha BBIXOJIE HAacOCA.

PeanuzoBan meron ompeseseHus AMHAMUYECKUX XapaKTEPUCTHK IIECTEPEHHOIO Hacoca C
UCMOJb30BAaHUEM DPa3pabOTaHHBIX paHee CIELUAIbHBIX CTEHIOBBIX CHCTEM. Pe3ynbTaThl
HCCJIEIOBAaHUM MOKAa3bIBAIOT, YTO MCCIEAYEMBIN IIECTEPEHHBIN HACOC MOXKET pacCMaTPUBATHCS Kak
HE3aBUCHMBbII HCTOYHHMK KoOJIeOaHHMH pacxoja, Uil KOTOPOrOo OTKJIOHEHHE COOCTBEHHBIX
JTMHAMUYECKHUX XapaKTEPUCTHK OT CPETHUX 3HaueHUi He mpeBbimaeT 6 %. [lomyueHnsle rpaduku
JUHAMUYECKUX  XapaKTepUCTUK (KOMIUIEKCHOM MNPOBOJUMOCTH M IyJbCallud  pacxoja)
1IeCTepEHHOI0 Hacoca OIpeIeeHbl KaK NaclOPTHBIE BBULY UX CTAOMIIBHOCTU U HE3aBUCHUMOCTH OT
JUHAMHYECKUX CBOMCTB ITPUCOEAUHEHHBIX CTEHAOBBIX CUCTEM.
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Pulsations of the working fluid in the hydraulic systems of machine tools, fuel supply systems
of aircraft engines and liquid-propellant rocket engine supply systems are one of the main factors in
the occurrence of vibration of units, leading to fatigue failure of element bodies, pipelines, and failure
of the pump elements. The implementation of the V.P. Shorin’s method of load variation using bench
systems developed by the authors with predetermined dynamic characteristics. The main stages of
the methodology for determining the dynamic characteristics of a gear pump are outlined. The aim
of the work was to create a method for determining the dynamic characteristics of a positive
displacement pump and to test this method. The article is devoted to the problems of calculating the
dynamic characteristics of a positive displacement pump using the example of an external gear pump
with a specific capacity of 14 cm3/rev.

Literature sources on the issues of determining the dynamic characteristics of vibration
sources were studied, shortcomings caused by the pulsation of the working fluid, body vibration and
emitted acoustic noise were identified. The methods of spectral analysis of pulsating pressure are
used and, using the impedance method and the V.P. Shorin’s method of load variation, with known
dynamic characteristics of hydraulic systems, the pulsations of the fluid flow at the pump outlet are
determined.

A technique for determining the dynamic characteristics of a gear pump (its pulsating flow
rate and impedance) in the drive shaft speed range (500...2500) rpm for four harmonic components
of the oscillation spectrum in a wide range of dynamic loads from inertial to capacitive nature has
been implemented. An analysis of bench systems is proposed, leading to the calculation of the
dynamic characteristics of the pump with a minimum error based on the conditions for matching the
dynamic load and power source. Also, the developed approach for assessing the dynamic
characteristics of the pump was tested by calculating the determination of pressure pulsations in bench
systems with a throttle, a cavity and an extended pipeline at the pump outlet.

It is shown that the studied gear pump can be considered as an independent source of flow
fluctuations, the deviation of its own dynamic characteristics from the average values did not exceed
6%. The deviation of 6% is due to the assumption that the influence of the dynamic characteristics of
the drive mechanical system (the variable component of the angular velocity and torque) is not taken
into account.
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