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(54) BIBPALIVHAA 3MILLYBAY 13 KEPOBAHUM BIEPOMPUBOOM

(57) Pedpepar:

BibpauinHun 3miwyBay i3 KepoBaHUM BiGPOMPMBOAOM MICTUTb €MEeKTPOABUIYH, MPUBOAHWA Ban i3
AebanaHcom, KOpnyc, YCTaHOBMEHWUW Ha MNPYXXHWX enemMeHTax, KOHTEeWHep i3 fonaTteBvMM Barow,
3'e¢QHaHNM i3 eneKkTpoABUIYHOM 4epe3 enactudHy MydTy, a TakoX OKpemMuin npuBog obepTaHHSA
KOHTelriHepa. [lebanaHc Mae MaTOuMHY, B SKii po3TalloBaHa Kamepa rigpouuniHgpa, posgineHa Ha
npasy i NiBy NOPOXHUHU BCTAHOBMNEHNM Ha LUTOKY MOPLUHEM.
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KopucHa mopgenb HanexuTb [0 BibpauilHux 3miwyBadviB CUMKMX MaTepianis i Moxe OyTu
BUKOpPUCTaAHa AN OAepXaHHs OAHOPIOHUX CyMillen y arponpoMUCIIOBOMY KOMMIIEKCi, Xap4yoBii,
hapmaLeBTUYHIN, XiMiYHIN, ByaiBenbHIM Ta iHLWKMX rany3sax NpoOMUCIOBOCTI.

Binomwni BibpauinHuin amiwysay [Ickouy-NoTtoubkun P.[., BepHuk M.I1., ApoweHko J1.B., [eHicoB
M.4. NaTteHT Ha BuHaxig Ne 32733, Bion. Ne 1, 2001], wo mMicTuTe KOpnyc, SKkui 3'egHaHNn 3 pamoto 3a
OOMOMOIOK  MNPYXHUX eNneMeHTIB, 3akpinneHunm Ha Kopnyci BibponpuBoa, mnonateBuni Bam,
3MOHTOBaHWI Ha onopax ycepeauHi kopnycy, npueog 06epToBOro pyxy nonaTtesoro Bana.

Heponikom uboro BibpauitHOro 3millyBaya € HedoCTaTHS iHTeHCcUdikalis Npouecy 3MillyBaHHSI
MaTepianiB, OCKifbKM Yy KOHCTPYKLii He nepenbadeHa MOXIMBICTb 06epTaHHs Ha 360° kopnycy pa3om
i3 MaTtepianom, SKUMN 3MiWyOTb, HABKOMO FOPM3OHTasNbHOI OCi, WO He Aa€ MOXMMBOCTI 3MEHLUUTU
aAresinHi cunm NoOMiK YacTkammn MaTtepiany 3a paxyHOK BUKOPUCTaHHSA rpaBiTauiiHOro eekTy.

Bigomnii BibpauinHui 3miwyeay [LypkaH O.B., MNMaeneHko B.C., Kecapuyk .M., MenbHuk H.M.,
HeuenopeHko C.A. lMaTeHT Ha kopucHy mogenb Ne 49491, zasBka Ne u 200912911, BO1lF 11/00,
2010, Bron. Ne 8], wo micuTb Kopnyc, 3'€AHaHMN 3 pPaMoOl MPYKHUMMK enemeHTamu. [lo kopnycy
3akpinneHunn Bibpo3byaKyBaY, KU CTBOPIOE KONMBAHHSA Ta KOHTEWHEpP, BCTAHOBMEHMI Ha CTinkax i3
MOXNMBICTI0O 06epTaHHa Ha 360° HaBKOMO ropM3oHTanNbLHOI OCi. BcepeanHi KOHTeNHepa po3MiLLeHnin
nonaTteBu Ban Ha onopax, WO MPUBOAMTBCS B PyX E€NeKkTpoaBuryHom udepes mydpTy. [lpusog
KOHTEVHepa Mae OKpeMWui enekTpoaBuryH, mMydTy Ta BigkpuTy 3ybuacTy nepepady. KoHTeriHep
OCHaLLEHU IIOKOM AN 3aBaHTaXEHHS W pO3BaHTaXeHHs matepiany. Heponikom KOHCTPyKUil €
BiJICYTHICTb MOXMMBOCTI peryntoBaHHs KyTa NOBOPOTY NONaToK, WO obMexye MOXNMBICTb aganTauii
npoLecy 3MillyBaHHS 40 BacTUBOCTEN pi3HMX MaTepianie abo cneundivyHmMx TEXHOMOMNYHMX BUMOT.

Hainbnmxuymm aHanorom € BidpauinHui amiwyead [[onesoaa KO.A., BonuHeub €.0., 3ampin M.A,
CumoHik B.B. MNaTeHT Ha kopucHy moaenb Ne 160638, 3asBka Ne u 202500415, BO1F 31/00, 2025,
Bton. Ne 39], wo mictntb Kopnyc, 3'e4HaHUI i3 pamoto 3a AOMOMOroH0 NPYXHUX enemMeHTiB. [1o kopnycy
3aKpinneHun BibponpmBod, KM CTBOPHOE KOMMBAHHA Ta MICTUTb €NEKTPOABUIYH, enacTuyHy MydqTy i
npvBoaHMIN Ban i3 gebanaHcom. Ha cTillkax yCTaHOBMEHWUA KOHTEWHEpP i3 MOXMMBICTIO 0BepTaHHA Ha
360° HaBKONO ropm3oHTanbHOI OCi. BcepeamHi kOHTeHepa po3MillleHO nonaTeBuid Ban Ha onopax,
LLIO NPUBOAUTLCS B PyX €NeKTPoABUTryHOM Yyepesd MydTy. JlonaTi MaloTb HDKHIO Ta BEPXHIO CeKLii, npu
LbOMY BEPXHS YacTMHA BMKOHAHa 3 MOXITUBICTIO 3MiHW KyTa Haxuny BiQHOCHO HWXHbOI. Lle gae amory
aganTysBaTy npouec 3MillyBaHHA OO0 BriacTuBocTen martepiany. [MpvBoa KOHTEMHepa Mae OKpeMun
eneKkTpoaBuUryH, MydTy Ta BigKpuTy 3ybudacty nepegadvy. KoHTenHep 3millyBaya OCHALLEHWUA JTFOKOM
ONSA 3aBaHTaXeHHs Ta po3BaHTaXeHHs maTtepiany.

Heponikom KOHCTPYKUii € Te, WO perynioBaHHs napameTpiB BibponpvBogy MOXIMBE NuLLe Mpu
3YMUHEHIN MalUWHi, WO YHEMOXNUBIE OnepaTuBHy 3MiHY IHTEHCMBHOCTI KOMMBaHb Y MpPOLECI
3MmiwyBaHHA. Lle obmexye apanTtauilo TEXHOMOrYHOro pexumy [0 BracTMBOCTEW Matepiany Tta
3HWXKYE epeKTMBHICTb pOBOTN YCTAHOBKM.

B ocHoBy kopuCHOI mMofeni MocTaBrneHo 3adauvy MiaBuvLLEHHSA edeKTUBHOCTI poboTu 3miyBaya
LUNSAXOM yAOCKOHaneHHs Bibponpusogy, Wo 3abe3neyye MOXNMBICTbL 6e3CTyniHYacToro perynioBaHHs
AVHaMIiYHMX napaMeTpiB KonvMBaHb y poboyomy pexumi. Lle gossonsie agantyBaTy iHTEHCUBHICTb
BibpaLiiHOro BNnMBY OO BNACTUBOCTEN Pi3HUX CUMKUX MaTepianiB, 3MEHLUNTN eHeproBMTpaTty nig yac
NycKy Ta NOKpaLLMTN OAHOPIAHICTb FOTOBOI CYMiLli.

Ha dir. 1 nogaHa npuHUMNOBa cxema 3anpOrnoHOBAHOro BibpauUiHOro 3miwyBaya 3 KEpOBaHUM
BibponpmBogoM, Ha dpir. 2 - KOHCTPYKTMBHA cxema pgebanaHcy 3 MexaHi3MOM perynoBaHHs
eKkcLeHTpucuTeTy, Ha @ir. 3 - nepepis 3a A-A.

BibpauinHui amiwyBay i3 KepoBaHUM BiOpONPMBOAOM MICTUTh €MEKTPOABUIYH 1, 3'€gHaHMI Yepe3
enacTuyHy MydTy 2 3 MPMBOAHMM BarioM 3, Ha AKOMY XXOPCTKO 3MOHTOBaHuI gebanaHc 6. Ha kopnyci
4, AKNA BCTAHOBMNEHWA Ha NPYXHUX enemMeHTax 5, BCTaHOBMNEHWW Ha CTinkax 7, KOHTelHep 8 i3
MOXIMBICTIO MOro oGepTaHHs HaBKOMO TOpU3OHTanbHOi oci Ha 360°. YcepeguHi KoHTelHepa 8
po3miweHo nonatesBuin Ban 9, akuin 3'egHaHun yepes MydTy 10 i3 enexktpoasuryHom 11. Onsa
obepTaHHs CaMOro KOHTerHepa nepegbadeHO OKpeMuW MPUBOA, WO MICTUTb enekTpoaBuryH 12,
MydTy 13 Ta BigkpuTy 3ybyacty nepegady 14. Y BEpXHil YacTuHi KOHTENHEpa BCTAHOBMNEHO NtoK 15,
Npu3HaYeHUn Ons 3aBaHTaXKEHHS Ta po3BaHTaeHHs cymiwewn. [o cknagy gebanaHcy 6 BxogsaTb
3aXuCHUA KoXyX 16, posTawoBaHun Ha onopax 17, maTtoumHa 18, y ueHTpi skoi Ha Bany 3
3MOHTOBAHO LMNIHAPWUYHY MOAYNbHY BTYNKY 19, 1O MICTUTb iHepuiiHU cermeHT 20, ycTaHOBNEHUI 3
MOXIUBICTIO pafianbHOro nepemilleHHss B gucbanaHcHin kamepi 21, ska, 3i cBoro OOKy,
AiameTparnbHO NPOTUNEXHa KOMNEHcaUiHin kamepi 22 3i CTaTUYHO 3adiKCOBAHOK B Hill OCHOBOK 23
MOAYNbHOI BTYrKKn 19.

UnningpuyHa maToumHa 18 mae kamepy rigpoumniHapa 24, wo posgineHa Ha npasy Ta niBy
YaCTUHW BCTAHOBIIEHUM Ha LUTOKOBI 25 nopLuHeM 26 MexaHiaMy perynioBaHHs ekcueHTpucutety. Jlisa
YacTMHa kamepw rigpounningpa 24 crnornydeHa 3 LeHTpanbHOK Kamepoto 27, 0b'em sKoi obmexeHun
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BHYTPILWHIMK CTiHKamMn mMoaynbHOI BTYynku 19. lNpaBa 4acTuHa, y CBOK 4epry, yepes knanaHu 28
cnonyyaetbca kaHanamm 29 i 30 i3 gucbanaHcHo kamepot 21, Wo posTawloBaHa 3Bepxy nepes
30BHILLHIMW CTiHKaMu iHepuiiHoro cermeHta 20, Ta KOMMNEHCAUiHOK KaMepow 22 3HWU3y nepen
30BHiLLHIMW CTiHKaMK OCHOBU 23.

Ha npoTunexxHoMy KiHui LWToKa 25 BCTAHOBNEHO YNOPHWI NIAWNMHKUK 31 i3 HATUCKHUM MPUCTPOEM
32 ta npyxuHoto 33. NepmeTusauisa onop 17 3abesnevyetbcs yulinbHeHHAMU 34. lMigpouuniHap 24,
LeHTpanbHa kamepa 27, gucbanaHcHa kamepa 21, KomneHcauiiHa kamepa 22, kaHanu 29 i 30
3anoBHEHI poboYOoIo pPigMHO.

BibpauiiHiii  3miwyBa4y i3 kepoBaHMM BIOPONPMBOAOM MpaUtoe HacTynHUM YuHOM. [lepep
3anyckom 3miwyBava iHepuinHuin cermeHT 20 gebanaHcy 6 nepebyBae y KpaHbOMY BHYTPILLHbOMY
MOMOXEHHi, Npyn Skomy ekcueHTpucuTeT e=0. Y ubOMy CTaHi 3myllyBanbHa cuna, WO CTBOPIOE
KONMMBaHHS, BiACYTHS, TOMY NycK enekTpoaBuryHa 1 BigbyBaeTbCs 3a MiHIManbHOro HaBaHTaXXEHHS Ha
NPWBOA, WO 3MEHLLYE MYCKOBUA MOMEHT i NigBULLYYE HAaAiMHICTb poboTK By3niB.

lMicns yBIMKHEHHS enekTpoaBuryHa 1 Kpyrnvi MOMEHT 4epes3 enactudHy MydTy 2 nepegaerbcs
Ha nNpuBOAHMI Ban 3, Ha siKOMY 3akpinneHo aebanaHc 6. O6epTaHHa Bana 3 BUKNUKAE 30yaKEHHS
KOnvBaHb KOpnycy 4, BCTAHOBNEHOIO Ha NPYXHUX eneMeHTax 5, pa3oM i3 KOHTeNHepom 8.

Micna focaArHeHHs BCTAHOBIEHO| YacTOTU 00epTaHHA Ha HATUCKHUI NPUCTPIN 32 NpuknagaeTbest
ocboBa cuna F, sika cTuckae npyxuHy 33 i nepemiwtye Wwtok 25 i3 nopwHem 26 y rigpounningpi 24. Y
pes3ynbTaTi BiAOyBaeTbCA NepeTikaHHsa poboYoi piguHM 3 OAHIET NOPOXHUHM TigpouuniHapa B iHWY Ta
il nogaya B ancbanaHcHy 21 i komneHcauinHy 22 kamepw. [ig gieto CTBOPEHOro TUCKY iHEPLIMHUIA
cermeHT 20 pagianbHO 3MillYeTbCA Big OCi 00epTaHHA A0 nepudepii, WO CNpUYNHSE 30inblLUEHHS
ekcueHTpucuteTy (e>0) Ta, BignoBigHo, NiABMLLEHHS MOAYNS 3MYLLYBarbHOI CUIN.

Y pobodomy pexkmmi popMyeETLCA KEPOBaAHUIA KONMBANbHUIA pyX KOpMycy 4 3 KOHTENHEPOM 8, KU
CTBOPIOE iHTEHCMBHE BibpauiliHe cepefoBulle Yy 3MiwyBanbHin kamepi. OgHOYacHO NPUBOAUTLCS Y
gito nonateBun Ban 9 uepe3 enactuuHy Mydpty 10 3a pgonomorolo enektpogBuryHa 11.
EnekrtpoasuryH 12 yepes mydty 13 Ta 3ybuacty nepegady 14 3abesnedye obepTaHHsA KOHTeWHepa 8
HaBKOMO rOPU3OHTarbHOI OCi, NOEAHYUM BibpauiiHy Ta rpasiTauiviHy aii.

[na 3MeHLWeHHs iHTEHCUMBHOCTI KONMMBaHb curna F, npuknageHa 0O HATUCKHOrO MpUCTpok 32,
YaCTKOBO 3HIMAETBCS, BHACMIAOK YOr0 TUCK Y MAPOCUCTEMI 3MEHLLYETLCS, Ta IHEPLiMHNA cermeHT 20
nepemillyeTbCa Yy HanpsMKy OO0 OCi obepTaHHS, L0 3MEHLUYE EeKCLEHTpUCUTET € Ta amnnityay
KONMBaHb kopnycy. [ns 3ynuMHku 3MmillyBada Ais Ha HATUCKHMKA NPUCTPIA 32 NPUMNUHAETBCA, TUCK Y
ancbanaHcHin 21 | kOMMeHcauiiHin 22 kamepax BMPIBHIOETbCS, a iHepuinHui cermeHT 20
NnoBepTaETLCA Y BUXiAHE NONOXeHHA (e=0).

Take KOHCTPYKTMBHE BWKOHaHHS kKepoBaHoro [AebanaHcy 3abesnedvye 6escTyniHdacte
perynoBaHHA AMHAMIYHMX NapameTpiB KONIMBANbHOI CUCTEMM, 30KpeMa MOAYMS 3MyLLYyBarbHOI cunu,
amMnniTygu Ta 4acToTu KOnvBaHb Kopnycy nig vyac pobotu. Lle gae amory agantyBaTh iHTEHCUBHICTb
BibpauiviHoro BnnuBy A0 i3NKO-MEXaHIYHUX BNaCTUBOCTEN 3MillyBaHWX maTtepianiB i nigTpyumysBaTu
onTUmarbHi YMOBU NPOLECY 3MiLLyBaHHS.

®OPMYIJIA KOPUCHOI MOLENI

1. BibpauiiHui 3milyBay i3 kepoBaHMM BiOpONprMBOAOM, LLO MICTUTb €MNEKTPOABUIYH, MPUBOLOHWUIA Ban
i3 gebanaHcoM, Kopnyc, YCTaHOBMEHUA Ha MPYXHUX €NeMEeHTax, KOHTEMHep i3 monaTteBnM Basiom,
3'€egHaHVMM i3 enekTPOABUIyHOM 4epe3 enacTuyHy MydTy, a TakoX OKPeMWIA MpuBog obepTaHHs
KOHTENHepa, KU BigpisHAETbLCA TUM, WO AebanaHc Mae MaTOuYMHY, B siKi po3TalloBaHa kamepa
rigpouuniHgpa, posgineHa Ha npasy i NiBy NOPOXHWHU BCTAHOBMEHUM Ha LUTOKY MOPLUHEM.

2. BibpauinHun 3miwyBad i3 kepoBaHWM BIOpPONPMBOAOM 3a M. 1, SKUA BiAPI3HAETBCA TUM, LWO
gebanaHc Mae MaTouMHy, B KA AiaMeTpanbHO MPOTUMEXHO pO3MilweHi piBHI 3a o6'emom
AncbanaHcHa Ta KoMMeHcauinHa Kamepu.

3. BibpauiiHuin 3miwyBay i3 kepoBaHUM BiOponpMBOAOM 3a M. 1, KM BiAPI3HAETLCA TUM, WO A0
cknagy pebanaHcy BXOOAUTb iHEPUMHUI CErmMeHT, SIKMA YCTaHOBIMEHO B AucbGanaHcHin kamepi 3
MOXIMBICTIO pagiaribHOro NepemileHHs, Ta OCHOBa MOAYIBHOI BTYIIKU, Ky HEPYXOMO BCTAHOBIIEHO B
KOMMeHCcaLinHin Kamepi.

4. BibpauinHui 3miwyBay i3 kepoBaHMM BibponpuBogom 3a n. 1, AKMN BiAPI3HAETbLCA TUM, WO NiBa
YacTMHa Kamepu rigpouuniHgpa crnonyyeHa 3 LEHTpanbHOK Kamepow, ob'eM SKoi oOMeXeHWI
BHYTPILWHIMX CTiHKAMW MOAYMbHOI BTYMKW, a NpaBa YacTMHa Kamepwu rigpouuniHgpa cnonyyaerbcs
KaHanamu 3 gucbanaHCHOW KamMepow, Lo po3TalloBaHa 3BepXy nepen 30BHIWHIMW  CTiHKaMK
iHepUiNHOro cerMeHTa, Ta KOMMEHCaLiNHOK KaMepow 3HW3Y nepef 30BHIWHIMU CTiHKAMWU OCHOBWU
BTYNKWN.
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Komn'toTepHa BepcTka B. Maueno
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