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CHmxeHnue BUOPOAKTHUBHOCTU OOOPYJOBAHMS CUCTEM CYAOBOM THAPABIUKU SIBISIETCS Ba)KHOU
TEXHUUYECKOHN 3amaueil. BuOpanuroHHble XapaKTEepUCTUKU CKa3bIBAIOTCS KaK Ha SKCIUTyaTallMOHHBIX
KayecTBaX CUCTEMBI B IIEJIOM, TaK M Ha TEXHUYECKUX MapameTpax Kopaoiis.

Oco0CHHO CIIOXKHOM 3a/ada TPEACTABISAETCS B Cilydae pa3pabOTKHM arperaTupoOBaHHBIX
MpUOOPOB, TPEICTABIAIOMIMX COOOW E€IUHBIM KOHCTPYKTHB, 00OOmarmuii B cede pa3audHbIe
JIPOCCENUPYIOINE YCTPOICTBA, KaHAIBI IPOTOYHBIX YaCTEeH CIIOKHOM (OPMBI, 3JIEMEHTHI YIPaBICHUS
3a/1auel peKMUMOB pabOThI, a TakXKe AyOaupyromue KaHaiabl QyHKITHOHUpoBaHus [ 1].

B npencraBnenHoil pabote craBATCs CleAyIOLIUE 33aJaud HCCIEAOBAaHUS arperaTUpOBAHHOTO
npubdopa (All) B yCTOBUSAX THAPABINYECKOTO UCIIBITATEIIHHOTO CTCH/IA:

— WCCJIEIOBAaHUE CHEKTPAIbHOM KApTHUHBI pacrpeaesieHus BHOparuu mo KOHCTpyKmuu All
C JIOKaJu3aIueil OCHOBHBIX HCTOYHUKOB BHOparmu [2];

— ompeeneHne BUOpaIlMOHHON xapakTepucTuku All Ha pekrMax ¢ TOBBIIICHHBIM 3HAUYEHUEM
pacxona;

— OIpeJeNieHre YPOBHEH BUOpAITiU Ha TIEPEXOAHBIX pekuMax padoTsr All,

— OIIEHKa U3MEHEHHUS YPOBHEH BUOpAIUU BCIEACTBHE MEepEpacIpe/ie]ICHIsI Tiepenaaa TaBIeHHs
Ha pabouux opraHax All — nmpu U3MEHEeHUH CTENEHU OTKPBITHS 30JI0THUKA;

— OLIEHKa pe3yJbTaTOB HMCCIEIOBAHUS M BBIPAOOTKA TEXHUYECKHUX PEIECHUH, HampaBICHHBIX
Ha CHIDKEeHUE BUOpOoakTUBHOCTU All B yCIOBHSIX HCIIBITATEIHPHOTO CTEH/IA.

O0606ménnsti Bua All ¢ ykazanuem To4ek H3MEpEeHUs BUOpAIMK MIPEICTaBICH Ha puc. |

Puc. 1. Baemmnnii Bun All, ycTaHaBTHBaeMOTO Ha MCTIBITATENFHBIN CTEH/, C YKa3aHHEM TOYEK M3MEPEHHS BUOpaun
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Jlnis mpoBeZieHHs MCTIBITaHUM, COTJIACHO IMOCTaBJICHHBIM 3ajayaM, TpeOoBasioch pa3zpaboTaTrh
METOAMKY MOJTYYEHHUs, CHCTEMAaTU3alliy M aHaiIu3a 0OJIbIIOT0 MAacCHBA JAHHBIX, BKIIOYAIONIUX B ceOs
KaKk BUOpAIMOHHBIC XapaKTEPUCTHKH, TaKk W (QYHKUMOHAJbHBIE mapameTpsl pabotsl All. [lanee
paboThI BHIOJTHSUIUCH B CIEAYIOLIEH MOCIEI0BaTEIbHOCTH:

— mepen ycraHoBkod Ha creHa All npoBoaminock ompeneneHHE COOCTBEHHBIX YacTOT
CBOOOJHBIX KOJICOaHUI KOHCTPYKIIMH U €€ 3eMeHTOoB myTéM cBoboaHoro nmoaseca All. IlomydyeHnHsie
pe3yabTaThl YUUTHIBAIHUCH MIPH MOCETYIONIEM aHAIN3E;

— pa3paboTaHa TporpaMMa BBIIIOJHEHHUS H3MEPEHU BHUOpAIMOHHBIX XapakTepucTuk All
Ha pa3IMYHBIX TUAPABINUYECKHUX pekuMax ero paboTsl. CocTaBiieHa KapTa TOUE€K KOHTPOJIS BUOpaluu,
OTIpeeNAoNIasl XapaKTePUCTUKN KOHKPETHBIX 2JIEMEHTOB KOHCTpYKIMH All;

— pa3paboTtaHa gopMa MpeaCTaBICHUS U aHATW3a BUOPAIMOHHBIX XapPaKTEPUCTHK IO TOYKAM
U3MEPEHUs C TEMIIEPATYPHBIM pacIipeelieHueM pe3yIbTaToB 1o 1/3 OKTaBHBIM M10JIOCAM YacCTOT;

— BBINOJIHEHBl TUTAHUPYEMbIE HCIBITAaHUS, TPOBEACH aHAIU3 pe3yiIbTaToB, OMPEAETICHbI
HarpaBJIeHUs paboT Mo yaydIieHuo KOHCTpYKuu All v ycloBHil €ro UCIIBITaHHA.

[IpumepomM OJTHOTO M3 MyTeH YIydlIeHUs] BAOPAIMOHHON xapakTepucTuku All MOXeT ClyKUTh
I0paboTKa KOHCTPYKLUU €ro OMOpPHOM IUIMTHI U Y3JI0B KperuieHus. HeobGxoaumocTs 3TUX paboT
BbI3BaHa TMPOSBICHHEM B KOHTPOJIMPYEMOM 4YacCTOTHOM CHEKTpe OJHOHM M3 MOJ CBOOOIHBIX
KosneOaHuil TMThl. Pemienne gaHHOW 3alauM MCKAJIOCh KaK MO pe3ysibTaTaM 3KCHEPUMEHTaIbHBIX
paboT, TaKk U MyTEM YHCIIEHHBIX PAaCUETHBIX METOAOB (pe3y/IbTaThl MPUBEACHBI HA pUC. 2)

a) 0) B)
Puc. 2. ®opmsl konebaHmi (B MepeMEIICHUAX M0 OCH Z) pacCMaTPHUBAEMbIX KOHCTPYKITHIA:
a) mrratHas OIT; 6) OII ¢ péopamu sxéctrocty; B) cioucrtast OI1

HToroMm Bceii BHITOTHEHHOW pabOThl MOKHO CUMTATh CJIEIYIONINE PE3YJIbTATHI:

— paspaboTaHHasi METOAMKA OLIEHKH pe3ysbTaToB BuOpomeTpuu cinoxHbIx All mokasana cBoé
yn00cTBO, THOKOCTh M 3(h(EKTUBHOCTH MPHU MPOBEACHUH HCIBITAHUN C TOJYYCHHEM OOJBITUX
MacCHBOB JIJaHHBIX;

— Ha OCHOBE Pe3yJbTaTOB aHAlIM3a YaCTOTHBIX CHEKTPOB BBIABIECHBI XapaKTEPHbIE JUCKPETHHIE
COCTABJISIIOLIUE IEMEHTOB KOHCTPYKIMU All;

— MpPEUIOKEHBI CIEAYIONMEe TEXHUYECKHE YIyYlIeHHs BHOpPAIMOHHOTO KayecTBa Ipubopa:
J0pabOoTKa OMOPHOM TIMTHI U y3i10B All, ynydmenue npoduaupoBaHust MPOTOYHBIX YacTel pabounx
OpraHoB (JApOCCETUPYIOLIUE 3JIEMEHTHI, 30JIOTHUKOBAs 1apa), nepepaboTka CTEHJO0BOM OCHACTKU
METAJJIMYECKON OMOPHbIE KOHCTPYKIIHUH;

— Takke pe3yJbTaToM paboThl cTajJo 000CHOBAHHME M3MEHEHHUS PeKUMOB 3kcrutyarauuu All c
nepepacnpezeieHieM oToKa pabouei )KUAKOCTH Ha pabOYHX dJIEMEHTaX.
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Reducing the vibration activity of equipment in ship hydraulic systems is important technical
challenge. Vibration characteristics affect both operational qualities of the system as a whole, and on
the technical parameters of the ship.

The task seems especially difficult in the case of developing aggregated devices that represent a
single construct that combines various throttling devices, channels of complex-shaped flow parts,
elements task control of operating modes, as well as redundant operating channels.

The presented work process the following research objectives aggregated device (AD) in a
hydraulic test bench:

—  study of the spectral pattern of vibration distribution over the design on the AD with
localization of the main sources of vibration;

— determination of the vibration characteristics of the AD in modes with increased flow
value;

—  determination of vibration levels in transient operating modes of automatic control
equipment;

— assessment of changes in vibration levels due to the redistribution of the pressure drop
across the working parts of the AD when the degree of spool opening changes;
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- evaluation of the research results and development of technical solutions aimed
at reducing the vibration activity of the AD under test bench conditions.

The following results were achieved in solving the tasks:

—  the developed methodology for assessing the results of vibrometry of complex amplifier
has show its convenience, flexibility and efficiency when conducting tests with acquisition of large
amounts of data;

—  based on the results of the analysis of frequency spectra, characteristic discrete
components of the AD design elements were identified;

—  the following technical improvements to the vibration quality of the device are proposed:
refinement of the base plate and AD components, improvement of the profiling of the flow parts of the
working bodies (throttle elements, spool pair), processing of bench equipment and metal support
structures;

— also, the result of the work was the justification for changing the operating modes of the
AD with the redistribution of the flow of working fluid on the working elements.



