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JICIOBOTO TUIaBaHMs B OacceiiHax ¢ MCKYCCTBCHHBIM HITH HATYPATbHOM MOJIEIUPOBAHHBIM JiboM. CIIoco0
HCIIBITAHUSI MOAENEH CyIOB JIEAOBOIO IUIABaHUSI OCYLIECTBIISIETCS B MOJAEIUPOBAHHOM €CTECTBEHHOM
JBTY, KOTOPBIH 00JamacT MOBBIMICHHONH MPOYHOCTHIO, YeM TPEOYeT CTpOrask TEOpUsS MOJACTHPOBAHUSL.
OcHoBHast nuaes JaHHOI'O METOJa - KOMIICHCalui MOBBIIIICHHON IMPOYHOCTU MOAECJIIBHOI'O IMPECHOI'O JIbJa
ero MeHpmel TommuHoH. CrIoco0 UCIBITAaHUSA MOJENEH CyIOB JEJOBOTO TUIABAHUS 3aKII0YAETCS B TOM,
YTO TTOBEPXHOCTH BOJBI B JIGZIOBOM OIBITOBOM OacceiHe OXJIaKAAIOT 10 0Opa3oBaHUs JICISTHOTO ITOJIS
OTpeeNIeHHOM TOJIIMHBI, IEpecyuTaHHON ¢ HaTypbl. Ho 3amaya coOmioneHus MOCTOSITHHON TOJIIUHBI
B JIEIOBBIX OacceiiHaX C €CTEeCTBEHHBIM OXJIAKJCHHWEM II0J OTKPBITHIM HEOOM, KOTJa HEeCTaOMIBHBI
TeMIeparypa BO3IyXa, BIAKHOCTh, CKOPOCTh JIBI)KCHHUS BO3IyXa, aTMOC(hEpHOE NaBICHUE, CONHCUHAS
paauanus, a TpebyemMas TOJIIMHA MOJICIBHOTO JIb/ia COCTaBsIeT 3...10 MM, sIBIII€TCS TPYIHOBBIOJIHUMOM.
Juis yBenudeHns: TOYHOCTH TOTy9aeMBIX 3aBUCHMOCTEH CONMPOTUBICHUS MOJENIN OT ckopoctd R,=f(v,)
JUTSL OTIPEACTIEHHOM TONIIMHBI MOJEIMPOBAHHOTO JIb/Ia ¥ YIPOIIECHUS MPOBEACHUS UCTIBITAHUI MoJeneit
B JICNOBBIX OacceiHax HCIBITAaHUSI MPOBOIAT CICAYIOIMM 00pa3oM. HamopaxuBaroT JesHoe moje ¢
(ukcanmeit TommuHs! h,. [Tomemnmaror Mozxens cyaHa B 6acCeiH M MPOM3BOIIT OIIBIT 110 €€ IIEPEMEIICHUI0
B HAMOPOXXCHHOM JICIITHOM ITOJIE C yCHIHeM OYKCHPOBKH R,,, pa3pymarommm e, ¢ pukcarue CKopocTu
nepemMeleHus v,. Hamopaxusaror jneqsiHoe 1mosie Apyroi ToNIKHEI h,, 1 moBTopstoT onbIT. Kaxkaas cepust
OTIBITOB TIPOW3BOIUTCS MIPH PAa3HBIX TONIIWHAX JICASHBIX TOyel h,, HO MpH OJHOM W TOM K€ 3HAYCHHU
yemmust OyKCHpOBKH R,,, KoTOpoe MeHsIeTCsl OT cepuH K cepud. [1o pe3ympraTaM MCHIBITAHUH MTOTYYaroT
ceputo 3aBucumocteit v;,=f(h;,) 11 pa3nuaHbIX OYKCHPOBOYHBIX yeunuii R;y,.
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MIIK B63B 9/02

Cnoco6 ucnbITAHUS MOJeJieH CYAOB JIeA0BOIro NJIABAHHUS

H300peTeHne OTHOCUTCS K CYOCTPOCHHIO, B YACTHOCTHU K CLIOCOOAaM MCIIBITAHUS MOJEIIeH
CYJZIOB JIEIOBOTO TIaBaHUs B OaccelHax ¢ MCKYCCTBEHHBIM MJIM HATYPaJbHOM MOJEIHPOBAHHBIM
JIBJIOM.

H3BecTHBI CHIOCOOBI UCTBITAHHMS MOJENEH CYAOB B MOJIEIHUPOBAHHOM JIbAY, KOTOpBIE
COCTOSIT B TOM, YTO B OacceliHe Mmoj AeHCTBUEM OTPHLIATENIbHON TEMIIEPaTypbl HAMOPXKHBAETCS
CJIOH JIbJJa OTIPENENIEHHON TONIIMHBI, UMUTHPYIOLINH B 33JaHHOM MaciuTabe MOJeTUpOBAHHBIN
HATYpHBIN JIEASHOHN MOKPOB. B wacTHOCTH K TakuM criocobam oTHocsiTest criocod JlaBposa B.B.
[1], IIBapua [2], [Tecuanckoro A.C. (Ne 441190, B 63b 9/02, 1974 rox). D10 obecneunBaer
HEKOTOpPbIE YCJIOBUS MOJENUPOBAHMs, MO3BOJIAIOLIME MEPECUNUTaTh PE3yJbTaT UCIBITAHUM Ha
HaTypHOE CynHO. [Ipu 3TOM MoJe b MOMEAeTCsl B JISNOBbIN OacCeliiH U OyKCUPYETCsl C TOMOIIBIO,
HanpuMep, Najarollero rpysa, Co3arero TIry Ruy.

Ilenpro ucnbITaHUMN SIBJISIETCS MOJyYE€HHUE 3aBUCUMOCTEN JIEIOBOTO COMPOTUBIIEHUS Ry OT
CKOPOCTHU JIBWXKEHUs V,, B Bune pyukimu R, = f(v,) npu ogHO# u TOM ke TONmMHE Jbaa R,
=const. Takue 3aBucumocTH nokazanel Ha ¢ur. 1 (Kpusble cONpOTUBIEHNUS MOAENU CYAHA JJIs
Pa3NUYHBIX TOJNIIMH JIbJA). ITOT CIOCOO MPOBEAEHHS NCIBITAHUN NMPU3HAH OOLIETPUHATHIM Ha
NPOTSDKEHUM JECSTUIIETHH, OH omucaH B juteparype [3, 4]. Ha atu kpusbie R, = f(v, hy),
HepecYnTaHHbIe HAa HATYpy B COOTBETCTBHM C NpaBujamMu Moxenuposanusi (pur. 2 - Kpusbie
CONPOTHUBJICHHS JUIs PA3JIMYHBIX TOJIIIMH JIb/IA U TSIrAa HATYPHOTO CY/IHA), HAKJIAABIBAIOTCS] KPUBbIE
TITH Pe=f{V,;) pa3JMYHBIX CUJIOBBIX KOMILIEKCOB U BBIOUPAETCSI ONTUMAJIbHBIN BAPHAHT, CTPOUTCS
KpHBas JieqonpoxonuMoctu cynHa (¢ur. 3 - JluarpamMmma JieonpoXOaUMOCTH CYIHA).

I'maBHOI 0COOEHHOCTBIO CHOCO0A, MPHUHSITOrO 33 MPOTOTHIIL, SIBISIETCS] COONIOIEHUE OT
OIBbITA K OMBITY IMOCTOSTHHOCTH TOJIIIMHBI JIbJa A, =const MpU pa3JIMYHbIX 3HAYEHUSX TATU Ry
[TonyyeHne OAMHAKOBOW TOJIIMHBI JIbAa B OTHENBHBIX OINBITAX B OMNBITOBOM OacceifHe
NPEACTABIISIET CIOKHYIO 3a1ady, Uil J1JadOopaTopuil ¢ HCKYCCTBEHHBIM OXJIAXKIEHUEM Jake MPHU
ToNmuHe MoaenupoBaHHOro jpaa 20...100 mm. llockonpky MOCTOSHHO MOMaaaTh B CTPOrO
3aJaHHYIO TOJIIUHY HE BCETAa YAAETCs, MPUXOIUTCS MPUOEraTh K CrenalbHONH KOPPEKTHPOBKE
MPY OTKJIOHEHUH TOJILIUHBI JIbJA OT 3aJaHHOM KOHCTAHTHI |5, 6].

Ho oco0eHHO TpyIHOBBINONHUMA 3amada COOJFOAEHUs! yCiIoBUs h, =const B JIETOBBIX
OacceifHaX C €CTECTBEHHBIM OXJIAXKIEHHEM IIOA OTKPBITBIM HEOOM, HCHOJB3yEeMBIX B psile
HCCIIeIOBATENbCKHUX JJaboparopuii [4], Kkorna HecTaOMJIbHBI TeMIepaTypa BO3AyXa, BIaKHOCTD,

CKOPOCTbH JIBIDKEHUS BO3/lyXa, a TpedyeMasi TOJIIIMHA MOIeIIbHOTO Jibaa cocTaBiisieT 3... 10 Mm.
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Llenpto mpemmaraeMoro cmoco0a SBJISETCS  YBEIMYEHHE TOUYHOCTH IOJYy4YaeMbIX
saBucumocreii R, = f(v,) U ympolleHHe NPOBENEHUS WCIBITAHUN MOJIENel B JIENOBBIX
OacceifHax.

TexHuueckuil pesyabTaT JOCTUTAETCS TEM, UYTO B CIOCOOE MCIIBITAHUS MOJeNel CyIO0B
JIeIOBOrO IUIABAHUS, 3aKJIIOYAKOLIEMCsl B TOM, YTO MOBEPXHOCTb BOABI B JIEIOBOM OIBITOBOM
OacceliHe OXJIAXKIAIOT 10 00pa30BaHUS JIEASHOTO IOJIsI, OMELIAl0T MOZENb CyAHA B OacceiH u
MPOU3BOAST HECKOJIBKO CEPHH OMNBITOB MO €ro INepeMEeIleHHIO BO BHOBb 3aMOPaKMBAEMBbIX
JEeISHBIX TOJSIX C yCHiiueM OYKCHUPOBKU R, paspylarommm Jjen, ¢ (Qukcaumued TOJIIIHUHBI
JIEISTHOTO TS Ay, U CKOPOCTH MEPEMELCHHS Uy, C LEJIbI0 YBEJIUUYEHHEe TOYHOCTH MOJTy4aeMbIX
saBucumocreii R, = f(v,, hy) ¥ ynpolueHuss NPOBENEHUS MCIBITAHUN MOIENEH B JIENOBBIX
OacceifHax, Ka)K1asi Cepusi OMBITOB MPOU3BOAUTCS MPH PA3HBIX TOJIIHHAX JEIIHBIX MMONeH h,,, HO
IPH OTHOM U TOM K€ 3HAYEHHH YCUIHsA OYKCHUPOBKHU Ry, KOTOPOE MEHSETCS OT CEPHH K CEPHH.
ITonyueHHbIE pPE3YJBTATHI TEPECTPAMBAIOTCA TpaduyuecKn B BHUAE HaOOpa 3aBUCHUMOCTEH
OYKCHUPOBOYHOTO yCHIUS Ry, OT CKOPOCTH OYKCHPOBKH V,, IPU TIOCTOSTHHBIX TOJIIUHAX JICASTHOTO
TOJIST M.

Croco® wcmbITaHusT Monened CynoB JIENOBOTO IUIABAHUS  OCYLIECTBISIETCS B
MOZIETUPOBAHHOM €CTECTBEHHOM JIbAly, KOTOPBIH 00JiafaeT MOBBIMIEHHONH MPOYHOCTBIO, HYeM
TpeOyer cTporas Teopust mopenupoBaHus. OCHOBHas Mies JAHHOTO METOJa — KOMITEHCALUs
MOBBILIEHHOH MPOYHOCTH MOJEJIBHOTO MTPECHOTO JIbJIA €M0 MEHBILIEH TONIIIUHOM.

Vka3aHHas LeNb JOCTUTAETCS TeM, YTO UCIMBbITAHHS MPOBOISTCS CIEAYIOIIUM OOpa3oM.
Bribupaercss Habop w3 » 3HaueHuit TAru Riw. Jnd kaxmoro 3HadeHus Ry B OJHOH CepuH,
COXPaHSEMOI0 TOCTOSIHHBIM, MPOU3ZBOIATCS PsAd W3 j OMNBITOB B MOJEIHPOBAHHOM JIBIY,
UMEIOIUM He CTPOTO 3aJlaHHbIE TOJIIUHBI /1y . B pe3ysbTraTe mpoBeAEeHUs ONBITOB MOJYYarOTCs
Gynkuun vy, = f(th) npu Ry = const, moka3aHHble Ha ¢ur. 4 (3aBUCUMOCTH CKOPOCTH
IBWKEHUSI MOZIEINTH CYTHA OT TOJIIIMHBI JIb/A P Pa3HbIX OYKCHPOBOUHBIX yceuiusix ). [Tocne 3Toro
MPOU3BOAUTCS AMMPOKCHMALIUS STUX MOJYUYEHHBbIX 3HAYEHUH rpadMuecKruMu 3aBUCHMOCTSIMHU U
ONPENENSIOTCS MX OCHOBHBIE IapaMeTpbl HA OCHOBE METOJAa HAMMEHBIIHMX KBagpPaTOB WU
PErpecCHOHHO-KOPPEISIIMOHHOIO aHAJIM3a. 3aTeM BbIOMpaeTcs HaOOp 3HaueHUi (TOYeK) Ay,
J=1...k n nIpoBOANTCS PAN BEPTUKANBHBIX JIMHUH YEPE3 Ay, MEPECEKAIOINMX KPUBBIE Vjy, = f (th).
C Touek mepeceveHHsi CHUMAIOTCS 3HAYEHHS Riv U Vjy 1N Kaxaod M. Ilo sTMM 3Ha4eHnsM
CTPOSITCSI UCKOMbBIE€ 3aBUCHMOCTH COINPOTUBIIEHUS] MOJENIN CyAHAa B 3aBUCUMOCTH OT CKOPOCTH
R, = f(v,) npu h,=const (¢ur. 1).

3areM MOJy4eHHbIE Pe3yJIbTaThl MEPECUUTHIBAIOTCS HA HATYPHOE CYJHO IO HU3BECTHBIM

MeTroAaukaM [3], moaydash KpUBblEe CONPOTHBIEHHUS CyAHA B 3aBUCUMOCTHU OT CKopocTu R, =
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f(v,) mpu h,=const (¢pur. 2). Jlanee cienyer HaJOKUTh HA KPUBbIE CONMPOTUBIICHUST HATYPHOTO
CyaHa KpuBYKO TArU P.~f(v,). IckomMasi CKOPOCTb NBIIKEHUS! CyIHA TPU 3aJaHHOH MOIIHOCTH

(TAr€ BUHTOB) B 33JJaHHBIX JIEJIOBBIX YCIOBHUIX ONPENENAETCs TOUKOH MepeceueHust KpUBbIX R, =

f W, b)) 1 Pe=f{wy).
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1. Crioco® ucnbITaHusi MOzENel CyIOB JIGAOBOTO IUIABAHWS, 3AKJIFOUAOIIMICS B TOM, YTO
TIOBEPXHOCTb BOZIBI B JIEIOBOM OITBITOBOM OacceliHe OXJIAKNAIOT A0 OOpa3OBaHUsI JISASTHOTO TIOJI,
TIOMEIIAIOT MOJIENTb CyTHA B OACCENH U MPOU3BOAST HECKOJIBKO CEpPHI OIBITOB IO €r0 MEPEMELIEHHIO BO
BHOBb 3aMOPa’KUBAEMBIX JISJSIHBIX ITOJISIX C yCHITHEM OYKCUPOBKH R, pa3pyIIaroIiuMm Jies, ¢ pukcarmei
TOJIIMHBI JIEASHOTO TONst Ry Y CKOPOCTH TEPEMELIECHHS! V,, OTIMYAFOLIMICSI TeM, YTO C LIENBIO
YBEJIMYEHHE TOYHOCTH TMOJyYaeMbIx 3aBucumoctein R, = f(v,, hy) ¥ yOpolueHusl NpOBENEHHMS
UCTIBITAHUN MoOIeNiell B JIEMOBbIX OacceiiHax, KaKas Cepusi ONbITOB IMPOM3BOMUTCS TMPU Pa3HbIX
TOJIIIMHAX JIENSHBIX TIONIeH A,,, HO MPU OIHOM U TOM K€ 3HAYEHHU yCUITHsI OYKCHPOBKH R, KOTOpOe
MEHSIETCSI OT CEPUH K CEPUH, TP 3TOM MOJIYUSHHBIE PE3YIIbTAThI IIEPECTPANBAIOTCS rpaduecKy B BUIE
Habopa 3aBUCUMOCTEH OYKCHPOBOYHOIO yCHiusl R, OT CKOPOCTH OYKCHPOBKH V), TPU MOCTOSIHHBIX

TOJNIIMAHAX JIESTHOTO IO Ay



Cnoco6 ucnbiTaHus MoJeJiel CyAOB JIeA0BOIro NJIABAHUS

RM*H hﬁm &42»4 hBM iT‘.hﬁ hlm
| T
e P =l .
0
v, , M/c
@ur. 1.
0
V. M/C

@ur. 2.



H?

v

M

Cnoco6 ucnbiTaHus MoJeJiel CyAOB JIeA0BOIro NJIABAHUS

M/c |
~
\\\
0 B, m
dur. 3.
M/c
!I‘%WN&
gua Ry,
M“‘"MM%M \m\ N \.
: M"’“‘w,‘ \EZZ‘:%@
T N
0 th h M, MM
dur. 4.




OTYET O IATEHTHOM ITIOUCKE  [floMep eBpasuiickoit 3adBKu:

(cratea 15(3) EAIIK u npasuio 42 [TareHTHOH MHCTPYKIHMH K

EATIK) 202391398
A. KJIACCU®UKALA IPEMETA W30BPETEHISE:
MIIK: CIIK:
B63B 71/20 (2020.01) B63B 71/20 (2020-01)
GOIM 10/00 (2006.01) GOIM 10/00 (2020-01)

Cornacno MexayHapoaHoi naTeHTHOM Knaccuduxamuy (MITK) uiu HauMoHansHOM nareHTHo# knaccudukamun 1 MITK

5. OBJIACTb ITOUCKA:

TpocMoTperHas AoKyMenTawus (cucreMa knaccugukaumn 1 unaekcsl MIIK)

B63B 71/20, GO1M 10/00, B63B 9/02

DnexTponnas 6a3a AaHHBIX, HCIOIB30BaBIIAsACA IIPH TIOKCKe (HazBaHWe 6a3bl M, €CIH, BO3MOXKHO, HCMOJIb3YEMbIC TOHCKOBLIE TEPMHHBI)
EAITATHC, WIPO Patentscope, Espacenet (Worldwide collection)

B. JOKYMEHTBGI, CAUTAIOLIHWECS PEJIEBAHTHBIMH

areropus* CChIIKH Ha JJOKYMEHTHI C YKa3aHHEM, TI€ 3TO BOSMOXKHO, PEAECBAHTHEIX YacTeH OTHOCHTCS K MyHKTY Ne

A RU 2132796 C1 (LIEHTPAJIHBIA HAYYHO-HUCCJIEJIOBATEJIbCKUI UHCTUTYT 1
MM.AKAJI.A.H.KPBUJIOBA), 10.07.1999, Beck n0KyMEHT

A RU 2385252 C1 (PEJEPAJIBHOE 'OCYIAPCTBEHHOE YHUTAPHOE ITPEIIPUATUE 1
"IIEHTPAJIbHbIM HAYYHO-UCCJIENOBATEJIbCKMY HHCTUTYT UMEHH AKAJIE-
IMUKA A.IT. KPBUUIOBA" (®T'YII "LIHUU UM. AKAJL. A H. KPBIJIOBA")), 27.03.2010, Bech

IMOKyMEHT

R 20200129213 A (DAEWOO SHIPBUILDING & MARINE), 18.11.2020, Bech JOKyMEHT 1
A CN 114199509 A (HARBIN ENGINEERING UNIVERSITY), 18.03.2022, Bech JOKyMeHT 1
A CN 107021184 A (HARBIN ENGINEERING UNIVERSITY), 08.08.2017, Becbh J0KyMEHT 1

D NOCACAYIOIIHEC JOKYMCHTHI YKa3aHbl B IPOAOCIIKCHUH

«T» - Gonee NO3HHKIA JOKYMEHT, ONy6aMKOBAaHHBIH NOC/IE AATHI IPUOPHTETA H
NPHBEACHHBIN /11 TOHMMAHHUA H300peTEHUS
(«X» - NOKYMEHT, uMelomuit HanGosee GIH3KOE OTHOMIEHHE K NPEAMETY NOKCKA,
NOpoYauIuii HOBU3HY HJIH H306PETaTeNbCKUM YPOBEHS, B3ATHIA B OTAC/IBHO-
cTH
«Y» - IOKYMEHT, MMelouit HauGoree GIH3KOe OTHOLICHHE K PEAMETY NOHCKa,
nopovaluit u306peTaTenbckuii ypOBEHb B COYETAHHH C IPYTHMH JOKYMEH-
TaMH TOH e KaTeropun
«&» - NOKYMEHT, AB/AIOWHICA NAaTEHTOM-aHANIOrOM
«Ly» - JOKYMEHT, IPMBEACHHEIN B APYIHX LENAX

* Oco0ble KATEropHH CCBLTOYHBIX JIOKYMEHTOB:

(«(A» - ZOKyMeHT, onpeaenaomuii o611l ypoBEHb TEXHUKH

«D» - IOKYMEHT, NPHUBE/ICHHBII B €BPa3HACKOH 3ai1BKe

«E» - Gonee paHHUIt TOKYMEHT, HO OITyG/IMKOBaHHBII Ha ATy NOAAYH
leBpa3uCKOM 3asBKH MM TIOCIE HEES

«O» ~ ZOKYMEHT, OTHOCAILHHCSA K YCTHOMY PACKPHITHIO, 3KCTIOHMPO-
BAHHIO U T.1.

"P" - TOKYMEHT, OnyGIMKOBAHHBIH 10 AaThl NOAAYH €BPA3UIHCKON
324BKH, HO 110C/I€ JaThl HCTIPALIHBAEMOTO NIPHOpHTETa"

Jlata nposesieHus narentHoro noucka: 04/10/2023

Y1oJIHOMOYEHHOE JIMIO:
3aM. HauyabHUKA OTAEIa MEXaHHKH,
(HU3NKHA U 3NEKTPOTCXHUKH L M.H. KOcynos




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

