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Kniouegvie cnosa: eubpayus, peeyruposanue 0agienus, OuQ@epenyuanvras Xapakmemucmuka pacxood,
NACMUYHBLI DIeMEHM OPOCCenUPOBAHUSL.

B 2015-2018 romax AO "Konuepn "HIIO "ABpopa" coBmecTHO ¢ "VIHCTUTYTOM aKyCTUKH
mammmH" npu  CamMapckoM — a’3pOKOCMHUYECKOM  YHUBEpPCUTETE"  BBIIOJHSJIUCh  HAY4YHO-
HCCIIEIOBATEIIHCKUE U ONBITHO-KOHCTPYKTOPCKHE PA0OTHI IO CO3AAHUIO PETYIUPYIOMICH anmapaTypsl
C 2JIACTUYHBIMU 3JIEMEHTAMHU JPOCCENNPOBAHHUS.

Heo06xoauMocCTh BHIIOIHEHHS YKa3aHHOH paboThl 00YCIIOBIEHA CIEAYIOIIUMHI PUYAHAMH.

1. Ilouck KOHCTPYKIHH APOCCEILHOTO 3JIEMEHTa 00ecneunBaronero padoTry ¢ 3acopeHHOU
paboueii cpeoi, BKJIOYasl UCIOJIb30BAHUE B KAYECTBE MOPCKOM Cpesibl MOPCKOM 3a00PTHOI BOJBI.

2. Ilowck KOHCTPYKLUMM JPOCCEJIBHOIO 3JIEMEHTa OO0ECIEUMBAIOLIET0 CHUYKEHUE YPOBHEMH
BUOpALMY ¥ BO3AYIIHOTO IIyMa.

PaccMoTpenue co3gaHHble B HACTOsIIEE BpeMs YCTPOICTBA C YNPYTMMH PEryIHpPYHOIIMMU
3JIEMEHTAaMH MMOKAa3aJI0, YTO MX HMCIOJIb30BAaHUE MOXKET 3HAUYUTEIFHO CHU3UTHh TPEOOBAaHUS K YHCTOTE
paboyeil KHUIKOCTU U €€ COCTaBY, BKIIIOYasl MCIOJIb30BaHUE B KauecTBe paboueil JKUJIKOCTH MOPCKOM
BOJIOM. YUuThIBasi, YTO ApOCCeNbHAs 30Ha OOpa3yeTcsi YNPYruMHU 3JIEMEHTaMH CO 3HAYUTENIbHOU
MOJIaTJIMBOCTBIO, TAKKE MOXKHO 0’KMJIaTh CHM)KEHUSI ypOoBHEH BUOparuu u nryma [1].

[Touck Gonee mpocToil B M3TOTOBIEHUH KOHCTPYKLMU OpraHa peryJupOoBaHUs NPUBET K Hee
MCIIOJIb30BaTh KJIamaHbl C 3JJaCTUYHBIMU PETYIUPYIOLIMMU 3JIEMEHTaMH TpyO4aToil (popMBl.

B nHacrosiiee BpeMst Takue yCcTpolcTBa MPUMEHSIOTCS JUISl PETYJIUPOBAaHUS pacxoda pa3IndHbIX
paboumx cpell, B TOM YHCIIE BOJONECYAHHBIX CMECEN U CBIITYUUX IPY30B.

Brimonnenusie panee paboTel [2] TmMOKa3anmM, YTO TMPU HCIOJIB30BAHHH B  COCTaBe
TUAPOANIApaTypbl 3JaCTUYHBIX Y3JI0B, OOecrneunBaeT OOJIbUIYI0 MOJATIMBOCTh JIPOCCENBHBIX
3JIEMEHTOB, UTO JOJIKHO 00ecreunBaTh CHUKEHNE YPOBHU BUOpPALIUHU U IIyMa.

B pesynbTate mpoBeAEHHBIX WCHBITAHUN HM3TOTOBJIEHHBIX MAaKETOB JPOCCEIBHBIX 3JIEMEHTOB
OBLIM TMOCTPOEHBI PACXOAHO-TIEpENaHble XapaKTePUCTUKHU, KOTOPbIE HOCWJIM JIMHEHHBIH XapakTtep,
YTO TOBOPUT O JJAMUHAPHOM peXUMe TeUeHHs paboyeil )KuaKocTu B paboueM 3a3ope Apoccersl.

[IpoBepka aKyCTHYECKMX XapaKTEPUCTUK TMoOKazada, 4ro 10 4actoTel 1000-1200 I
IpoCieKuBajics pocT ypoBHA BuOpauuu. [Ipu Oosiee BBICOKMX 4YacTOTax, B OTJIMYHE OT
«METAJUIMYECKUX» APOCCENIbHBIX 3JIEMEHTOB, OTMEUYEHO CHIKEHHE ypoBHS BuOpauuu. CHUXKEHHE
coctaBwio 3 Ab Ha oKkTaBy, HaunHas ¢ 4acToThl 1600 I'm.

Bmecre ¢ TemM MozaenupoBaHue AegopMaiii APOCCEIbHOrO y3ia, moka3aio, 4To aedopManus
3JIACTUYHOTO 3JIEMEHTA SBJIIETCS HECUMMETPUYHON U UMEET CMEIllEHUE B CTOPOHY HAIPaBJIEHUS TOKA

paboueii xxuakoctu (puc. 1), 4To yCI0XKHIET ONpeaesieHne THIPABINYECKUX XapaKTEPUCTUK y3IIa.
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Puc. 1. MonemmpoBanue nehopMaIiy 3IaCTHIHOTO 3JIEMEHTa U MOTOKA IIPH PadoTe Ipoccens

YTOUHEHHBIN pacyeT rUAPaBINUYECKUX XapaKTePUCTHK MOKa3all, YTO MaKCUMaJlbHasi CKOPOCTh B
paiioHe MHHHMAaJILHOTO 3a30pa B KJIallaHEe KPATKOBPEMEHHO MOBBIMIAETCS 10 24M/c, 4TO yXYIIaeT
AKyCTMUECKHUX XapaKTepuCTHK. [IpuumHOi SBIsSETCS HalWyue MyIbCalluil JaBJICHUS, NPUYUHON
KOTOPBIX  MPEANOJIOKHUTEIbHO  SBJISETCS  HOTeps  YCTOMYMBOCTH  OOOJOYKM  3JACTUYHOTO
PEryIUpPYIOIIEro 3JIEeMEHTa U €€ aBTOKOJIeOaHus 1Mo TUIy ¢uaTrTepa, T.€. C MOJIOKHUTEIbHON 00paTHON
CBS3bI0.

Takum oOpa3om, BBIIBUJIACh HEOOXOAMMOCTH TMOBBIMIEHUS YKECTKOCTH JJIACTUYHOTO Y3Iia
pPEerylupoBaHUs WU OOECIeUeHUss MHOTOKACKaTHOCTH APOCCENUPOBaHUA Ui OOecreyeHus
COOTBETCTBUS PErysTOpa TPEOOBAHUSIM MaJIOUTyMHOCTH.

B pesynbrare OIEHKHM BO3MOXKHBIX KOHCTPYKIUMH 3IIACTUYHOTO JPOCCENBHOTO Y3ia OBLIO
MPUHSATO PEIICHUE PEeaTu30BaTh MHOTOKACKAAHYIO KOHCTPYKIIUIO, IOCKOJIBKY MOBBIIIEHUE KECTKOCTH
AIACTUYHOTO JIEMEHTa (HapUMep, UCIOIb30BAHUE DNIACTUYHOTO JIEMEHTa C KOPJOM) MPUBOAMIO K
HEOOXOIUMOCTH TOBBIIICHHSI YIPABIISIONIETO JaBICHHUS.

bein pazpaboTaH MakeT ABYXKAaCKaTHOTO PEryIsITOpa ¢ OAHUM SJIACTHUHBIM PEryIHPYIOIINM
9JIEMEHTOM, CXeMa KOTOPOTo MoKa3aHa Ha puc. 2.
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Puc. 2. Cxema qByXKacKaJHOTO PETYISATOpa AaBICHUS

B kauecTBe mepBOro kackajaa CIyXMT KJIallaH C 3JaCTUYHBIM PETYIUPYIOIIUM 3JIEMEHTOM, B
KauecTBe BTOpPOro — nepdopupoBaHHasi rujib3a.

[TokazaHHass KOHCTPYKLKS MO3BOJISIET IPUMEHSTh €€ Kak MpH JBHKEHUU paboyeil KUIKOCTH B
HalpaBJICHUU IIOKa3aHHOM Ha pUC. 2, TaK W TNPH JBWKCHUH padoueil KUAKOCTH B OOpaTHOM
HaIpaBJICHUH.
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JIByXKacKaJHbIi PpEryJIsaTOp IO CPaBHEHUIO C OJHOKACKAIHBIM TMOJY4YWJI CJIEAYIOIINE
[IPEUMYILECTBA:

—  JBYXCTOPOHHHUH NOJBOJ JXKUIKOCTH YMEHBIIWI BO3JECHCTBUE BBIXOJHOIO JAaBJICHHUS Ha
nehopMaIuio AMACTUYHOTO PETYIUPYIOLIETO 3JIEMEHTa;

— peanu3oBaHa BO3MOKHOCTbH CTYIEHYATOrO JAPOCCEIMPOBAHUS MOTOKA B CIEAYIOLIUX
TUAPABINYECKUX CONMPOTUBICHUSIX:

- peryaupyeMoro KOJbIEBOTO 3a30pa MEXKIY 3JaCTHUYHOTO PETyIHUPYIOIIEro 3JIEMEHTa U
nephopUpOBaHHOMN BTYJIKOM;

- MOBOPOT IMOTOKAa M3 KOJIBLIEBOTO 3a30pa B pagualibHBIE OTBEPCTHUS MEepPOPHUPOBAHHOM
BTYJIKU;

- paguanbHbIe OTBEPCTUS NepHOPUPOBAHHOMN BTYIKH.

HcnplTaHuss H3rOTOBJIEHHOI'O MaKeTa JBYXCTYIEHYaTOrO pEryisropa, B TOM YHCIE IpU
JUTENbHBIX (70 THIC. TUKIIOB cpabaThIBAHUS ) UCTIBITAHUSAX TTOKA3AIIHU:

[TpoBeneHHbIE TPOBEPKU NOKA3AIIH:

1. Maxker nmpubopa B IIeJIOM COXpaHHII pabovHe XapaKTEPUCTUKH;

2. CocTOsSIHME AITACTHYHBIX PETYIHPYIOIIUX AIEMEHTOB IMOCIE UCTIBITAHUN CBHIETEIBCTBYET 00
UMEIOIIEMCSI 3arace MPOYHOCTH IS OATBEPKICHH 00Jiee JUIMTELHOTO pecypca.

B pesynbrare BBINOIHEHHBIX pabOT MOATBEPXkIEHA BO3MOXKHOCTH CO3JAHHS MAJIOIIyMHOM
TUAPOANIAPATypbl € 3JIACTUYHBIMU PETYIUPYIOLIMMHU 3JIeMeHTaMu. MakeT mnogoOHoro mnpubdopa
1OKa3aJl JIydIIne BUOPO-aKyCTUIECKHE XapaKTEPUCTHKH, YeM IPUOOPHI C APOCCEISIMU 30JIOTHUKOBOTO
tuna ¢ aHajoruuHbiM Jly. IloaTBepikieHO coxpaHeHHE pabOUYMX XapaKTEPUCTUK PErYISITOPOB C
3ACTUYHBIMU PETYIUPYIOIIMMU JIEMEHTAMU P padboTe ¢ paboUUMU KHUAKOCTIMHU Pa3HOU BSI3ZKOCTH
(xkunkocty III'B, mMuHEpanpHOe Macio, Boda BOJAOMpOBOJHAs). [loATBepkIeHO CcoxpaHEeHUe
paboTOCTIOCOOHOCTH PETYNSTOpa C AIACTUYHBIMU PETYIHUPYIOIIMMHU 3J€MEHTaMU NpPU MPOBEIECHUU
JUTUTEIIBHBIX UCTIBITAHUM.

Pacueramu mnonaTBepikI€HAa BO3MOXHOCTh JajbHEHIIEro YIy4ylIEeHHs BUOPO-aKyCTUYECKUX
XapaKTEPUCTHUK PETYIATOPOB C ANACTUYHBIMU PETYIUPYIOLUIUMH 3JIEMEHTAMH.
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Currently, when creating the actuators of deep-sea vehicles and other technical means, there is a
tendency to place the elements of the hydraulic drive outside the durable housing.

Such hydraulic systems are at risk of depressurization, which leads to the ingress of working
fluid (mineral oils or synthetic working fluids) into seawater and flooding of the hydraulic system's
working fluid with seawater.

The ingress of the working fluid into seawater leads to a violation of environmental safety, and
if seawater enters the internal cavities of the hydraulic system, they may be damaged, which will
require long and expensive repairs in the future.

One of the possible ways to eliminate the listed consequences of depressurization of outboard
hydraulic systems is the creation of hydraulic equipment using seawater as a working fluid. The
cheapest design of such a regulatory body is the use of shut-off valves with elastic tubular control
elements.

The researches have been carried out confirming the possibility of creating low-noise
regulators with elastic control elements. These regulators have better vibroacoustic characteristics than
spool-type throttles with similar functional characteristics. The preservation of the operating
characteristics of regulators with elastic regulating elements when working with working fluids of
different viscosities (PGV liquid, mineral oil, tap water) has been confirmed. The preservation of the
operability of the regulator with elastic control elements during long-term tests has been confirmed.

As a result of the work carried out, a scientific and technical reserve was obtained that allows
creating a device with elastic regulating elements, having a flow-drop characteristic that meets modern
requirements, a vibroacoustic characteristic that meets promising requirements and sufficient
reliability when working on clean working fluids.



