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(54) MEXAHI3M BIOKPUBAHHA KPULLKN BUBYXO3AXULLEHOIO KOPMYCY ENEKTPOOBNAOHAHHA

(57) Pedpepar:

MexaHiaM BiOKpUBaHHSI KpPULLKM BUOYXO3axMLLEHOro KOpMycy erieKTpooOnagHaHHs, SIKMA MICTUTb
KpULLKY, 3abe3neyveHy LoHaMeHLLIe ABOMa TpMMavyaMu, MexaHiaM GTOKyBaHHS KPULLIKW, 3B'A3aHUN 3
KOpPNyCOM, i MeXaHi3M 3MiLLeHHS, SKUN B3aeMOAi€ 3 TpMMayamMm KPULLIKU Ta LIAPHIPHO 3aKpinneHun Ha
kopnyci Bywkamu. [na 3abe3nedyeHHs MOXNMBOCTI BiAKPUBAHHSA/3aKPUBAHHS KPULLKW OOHIEHD PYKOIO
6e3 BMKOPWCTaHHS [O04aTKOBOrO cneuianbHOro IHCTPYMEHTY, TakoX 3pY4YHICTb ekcnnyaTauii Ta
TEXHIYHOro 06CnyroByBaHHA BUOYX03axMLLEHOro enekTpoobnagHaHHs, B KOXXHOMY TpuMMadi B34OBX
MO300BXHbOI OCi BMKOHAHO OTBIP 3 MOXNMBICTIO PYXOMOrO CMOMyYEeHHA TpyMMada 3 HanpsMHOM
YacTMHOI, AKOK 3abesneveHe KOXHe BYLIKO. | B3AOBX MOmepeyHoi OCi BUKOHaHO MO OTBOPY, B SKi
LUapHipHO BCTaHOBIEHA, BBEAEHa B MEXaHi3M 3MiLLEHHS, BiCb 3 enemMeHTOM NoBopoTy. [1pu LboOMy Ha
KO>XHOMY TOpLi OCi BUAKOHAHO EKCLIEHTPUK, KU B3aeMogie 3 6i4HMMM NOBEPXHSIMM BiMNOBIAHOMO nasa,
SAKUIA BUKOHAHUI Y KOXHI HANPSAMHIN YaCTWHI BYLLOK, NepneHanKynAapHO MAOLUHI KPULLIKA.
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Cdbepa TexHiku

BuHaxig HanexuTb OO0 enekTpoTexHikM i Moxe OyTM BMKOPUCTAHUM B MNPUCTPOSIX po3noginy
€NeKTPUYHOI eHeprii Ta enekTponocTavyaHHs TiPHUYMX MaLUWH, Y TOMY 4uchi, ¥ BUBYXO3axmLLeHnx
TpaHchopMaTOpHUX NIACTaHLIAX, SKi npauoTh Y BUbyxoHebe3neuyHmx cepegoBuLLax, Hanpuknag, y
LaxTax Ta KonanbHsIX.

PiBeHb TeXHiku

3 piBHA TexHikM BiOOMWN, B3ATUA SIK HaANOAMXKYMA aHanor, MexaHi3M BiOYMHEHHSI KPULLIKA
BMOYX03axMLLEHOro Kopnyca enekTpoobnagHaHHs, Lo MiCTUTb KPULLKY, 3abe3nedeHy, LoHanMeHLLe,
ABOMa Tpumavamu, MexaHi3M GIIOKyBaHHS KPULLKW, MOB'A3aHMIM 3 KOPMYCOM, i MEexXaHi3aM 3MilleHHS,
KU B3AEMOZIE 3 TpMMadYaMm KPULLIKA i LLAPHIPHO 3akpinneHni Ha kopnyci Bywkamm [1].

Heponik  gaHoro MEXaHi3My  BigYMHEHHS KPWLLKM BMOYX03axmLLEHOrO Kopnyca
enekTpoobnagHaHHs nonsarae B TOMy, WO BiAYMHEHHS/3a4MHEHHS KPULLKM 30IMCHIOETBCS LUMASIXOM i
3MilLIeHHS 32 JOMOMOrO PENKOBOro MexaHiamy, a aJ1s MOBOPOTY LWEeCTEPHi HeobXigHUI cneuianbHWA
iHCTpYMeHT. KOHCTPYKLiA TpMMayiB KpULLIKM TaKoro TUMy A03BONSE i BiAYUHATY nyLLe ABOMa pyKamu.

B ocHoBy BuHaxody nocTaBreHo 3agady: 3abes3nedynTn 3pydHiCTb Ans  0b6CnyroByro4Oro
nepcoHany BiAKPUBaHHSA/3aKpUBaHHS KPULLKN BUDYX03axMLLEHOro Kopnycy enekTpoobnagHaHHs.

B pesynbTaTti BupilleHHs nocTaBneHol 3agadi Oyae OTpMMaHo TexHiYHMM  pesynbTar:
3abe3neyvyeHHs MOXIMMBOCTI BiOKPWBAHHSA/3aKpUBaHHA KPWULLKA OJHI€l0 pyKkow 6e3 BMKOPUCTaHHS
[00aTKOBOrO crneuianbHOro iHCTPYMEHTY.

[OCSIrHEHHA TeXHIYHOro pesynbTaTy 3abes3neynTb CNoXMBYi BNAacTUBOCTI BMHAXO4y: 3PYYHICTb
ekcnnyarauii Ta TexHi4HOoro obcnyroByBaHHs BUOYX03aXMLLIEHOTO efleKTpoobnagHaHHs.

Po3KpUTTA TEXHIYHOIO PilLIEHHS

Y BXe BiJOMOMY MexaHi3aMi  BiAKpMBaHHS  KPULIKMW  BMOYXO3axWULLEHOro  Kopnycy
enekTpoobnagHaHHs, SIKUA BKINOYaE KpULLIKY (2), 3abe3neyeHy LoHarMeHLWwe gBoma Tpumadamm (3),
MexaHi3m 6rokyBaHHs (5) Kpuwkmn (2), nos'a3aHuii 3 kopnycom (1), i MexaHiam 3miweHHs (12), akuin
B3aemogie 3 Tpumadamu (3) KpuwKM (2) Ta WapHipHO 3akpinneHun Ha kopnyci (1) Bywkamu (4),
BiAMOBIAHO TEXHIYHOMY PILLEHHIO MPOMOHYETLCSH, Y KOXHOMY Tpumadi (3) y340BX NO340BXHbLOI OCi (X)
BMKOHaTW OTBIp (3a) 3 MOXNMBICTIO PyXOMOro CnonyyYeHHs TpuMada (3) 3 HanPSAMHOK YacTUHO (4a),
AKOI0 3abes3neyvnTn KoxHe BYLKO (4), i B3aoBx nonepeyHol oci (Y) BukoHatu no oteopy (3b), B ski
LIapHipHO BCTaHOBUTW, BBeAEHY B MexaHi3M 3miweHHs (12), Bicb (6), 3abe3neumBlum ii eneMeHTom
noBopoTy (9), NpyM UbOMY Ha KOXHOMY Topui oci (6) BUMKOHATU eKCUeHTpUK (7), SKM B3aeMogie 3
OiYHMMM NOBEPXHSAMM BigNoBiAHOro nasa (4b), kM BUKOHATK B KOXHI HanpsiMHiA YacTuHi (4a) ByLLOK
(4), nepneHamMKynsapHO NAOLMHI KPULLKK (2).

Kpim Toro nponoHyeTbes:

- BiCcb (6) BMKOHaTV CKIAgeHOoH0 LWOHANMEHLLE 3 ABOX YaCTWH, 3'€4HaHuX Mix coboto obxsaTom (8);

- enemeHT noBopoTy (9) oci (6) BUKOHATWN Y BUTNAAI CTPWKHS;

- MexaHi3Mm 6nokyBaHHS (5) KpuWKK (2) BCTAHOBUTWU 3 MPOTUMEXHOI Bid CTOPOHW YCTaHOBKM
Tpumadis (3) CTOPOHM KpULLKK (2);

- BHYTPILUHIO CTOPOHY KPMLLKK (2) B3AOBX OBOX MPOTUMNEXHUX iT CTOPIH 3abe3neunTn HanpsMHUMM
pevikamu (13);

- BHYTPIWHIO CTOPOHY KPMLIKK (2) B3JOBX ABOX iHLWIMX MPOTUAEXHUX 1i CTOPIH 3abesneyntu
NPUTUCKHMMU nnaHkamu (10).

MpuynHHO-HACNIAKOBUI 3B'A30K MK HOBOBBEEHUMM ICTOTHUMM O3HaKkaMu (popMynu i 3asBrneHum
TEXHIYHUM PEe3yNbTaTOM MOACHIOETLCA HACTYMHNUM.

BBeeHHs B KOHCTPYKLiIO MexaHi3my 3MmileHHs (12) oci (6), Ha KOXXHOMY Topui AKOT BMKOHaHUIN
eKkcueHTpuk (7), akun B3aemogie 3 BiYHMMM NOBEPXHSIMU BiANOBIAHOIO nasa (4b), Sk BUKOHAHWIA Yy
HanNPsIMHIN YacTuHi (4a) KOXXHOro BYyLIKa (4), NepneHanKynNApHO NAOLLMHI KPULLKK (2), | OCHALLEHHS oci
(6) enemeHTOM noeopoTy (9), ob'egHye B OoOMH MexaHiaM obuaBa Tpumada (3) kpuwku (2), wo
O03BONsiE 3MICTUTU ii B3OOBX Kopryca (1) ogHMM MOBOPOTOM erieMeHTa noBopoTy (9), wo, B
pesynbTari, 3abe3nevye 3asBNEHUA  TEXHIYHMW  pe3ynbTaT: 3abes3nevyeHHs  MOXIIMBOCTI
BiJUMHEHHS/3a4YMHEHHS] KPULLKWM OJHIED pykod 06e3 BMKOPUCTaHHS [OAATKOBOro creujianbHOro
IHCTPYMEHTY.

Pasom 3 iHWWMKW cCyTTEBMMM O3Hakamu opMynn 3abe3neyyloTbCs CMOXUBYI BNACTUBOCTI
BMHaxXoQy: 3pYYHIiCTb  ekcnnyaTtauii Ta  TexHiYHoro oOcryroByBaHHsi  BUOYX03aXMLLEHOMO
enekTpoobnagHaHHsl.

TexHiYHe pilleHHS MOSICHIETLCSA MPUKNAAOM, BUKOHAHHS SKOTO HE € €OUHO MOXIMBWUM, ane
HAOYHO JEMOHCTPYE MOXIMUBICTb JOCATHEHHS 3asiBNIEHONO TEXHIYHOrO pe3ynbTaTy 3anpornoHOBaHOK
HOBOIO CYKYIMHICTHO iCTOTHUX O3HaK.

KopoTkun onuc KkpecneHb

CyTb TEXHIYHOIO PiLLEHHS NPEACTaBEHO KPECNEHHAMMN, Ae Ha:
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- oir. 1 nokasaHO BWIMsSA4 3 30BHILWHbOI CTOPOHM Ha KPULLKY BMOYXO3axXWULLEHOro KOpMnycy
enekTpoobnagHaHHs;

- pir. 2 nokasaHo Burnsag gir. 1 36inbLLEHO;

- ir. 3 nokasaHo y po3pi3i MexaHi3M BIOKPUBAHHSA KPULLKN BUOYXO3axXMLLEHOro Kopnycy
enekTpoobnagHaHHs B nonoxeHHi "3akputo", po3pis b-b dir. 1;

- ir. 4 nokaszaHo Yy po3pi3i MexaHi3aM BiOKPUBAHHSA KPULLKM BUOYXO3aXMLLEHOrO KOpnycy
enekTpoobnagHaHHs B nonoxeHHi "Bigkputo", po3pis b-b dir. 1;

- pir. 5 nokaszaHoO BUIMSAA Ha KPWULLIKY 3 BHYTPILIHbOI CTOPOHM BUOYX03axXWULLEHOTrO Kopnycy
enekTpoobnagHaHHs.

1 - kopnyc;

2 - KpULKa;

3 - Tpumay;

3a - oTBIp;

3b - oTBIp;

4 - BYLLIKO;

4a - HanpsiMHa 4YacTuHa;

4b - nas;

5 - MexaHi3M BnokyBaHHS;

6 - BiCb;

7 - eKCUEHTPUK;

8 - obxBar;

9 - enemeHT NoBopOTY;

10 - npuUTUCKHa NnaHka;

11 - pyuka;

12 - MexaHi3M 3MilleHHS;

13 - HanpsiMHa peika.

lMpomucnosa npuaaTHICTb

30iNCHEHHA TEXHIYHOrO pilleHHs1 NokaszaHo Ha npuknagi (gir. 1-5).

MexaHiam BiOKPMBAHHA KPULLKM BUBYXO3axuLEHOro Kopnycy enekTpoobnagHaHHsa MICTUTb
KpuwKy (2), 3abe3neyeHy WoOHaMeHLLe ABOMa Tpumadamu (3), MexaHiam 6nokyBaHHs (5) KpuLku (2),
3B'A3aHMI 3 Koprycom (1), Ta MexaHiaM 3mileHHs (12), Sk B3aemogie 3 Tpumadamu (3) KpuLku (2)
Ta LWapHipHO 3akpinneHuin Ha kopnyci (1) Bywkamu (4) (cir. 1). Y koxHoMy Tpumadi (3) B3OOBX
Nno3goBXHbOI Oci (X) BMKOHYKOTb OTBIp (3a), sikniA 3abe3neyvye pyxome CnonyvyeHHst Tpumada (3) 3
HaMpsIMHOK YacTUHOW (4a), AKkolo 3abe3neyyloTb KOXHe BYLIKO (4). TakoxX Yy KOXHOMY Tpumadi (3)
y3[40BX nornepeyvHoi oci (Y) BMKOHYOTb No oTBopy (3b), y AKi WapHipHO BCTaHOBMOWTL, BBEAEHY B
MexaHi3Mm 3milleHHa (12), Bicb (6) 3 enemeHTOoM nosopoTy (9) (cpir. 2). Ha koxHoMy TopUi oci (6)
BUKOHYIOTb €KCUEHTpUK (7), kuin B3aemogie 3 Gi4HMMM NOBepxXHSAMW BignoBigHOro nasa (4b), skvn
BMKOHaHWI Y KOXHIN HanpsIMHIN YacTuHi (4a) BYLWOK (4), nepneHanKynapHO NAOLWMHI KpyLKmn (2) (dir.
3, 4).

K BapiaHT BUKOHAHHS, BiCb (6) BUKOHYIOTb CKIAAEHOK LLOHAMMeHLe 3 ABOX YacCTuH, 3'€QHaHuX
Mix coboto obxBatom (8) (cpir. 1), 4O AKOro NPUKpINNEeHUn enemeHT NoBopoTy (9) y BUMNSAAI CTPUKHA
(cpir. 1, 3, 4), xoua eneMeHT NoBopoTy (9) Moxxe 6yTU Byab-AKOi iHWOI hopMHU, LLIO BUKOHYE Ty X camy
dyHKUjIO.

MexaHiam 6nokyBaHHS (5) KpuLKkM (2) BCTAHOBMIOWTbL 3 NMPOTUIIEXHOI Bi4 CTOPOHU YCTaHOBKU
TpuMauis (3) CTOpPOHM KpuLkm (2) (cpir. 1).

Ha BHYTPILUHIN CTOPOHI KPULLKK (2) B3LOBX OBOX NPOTUMEXHUX CTOPIH 3aKpinmoTb, Hanpuknaga,
SonTamu, HanpsaMHI penkn (13) y BUrNSAi NPSAMOKYTHUX BMUCTYNIB, siKi B MOMEHT 3aKpMBaHHS KPULLIKK
(2) BMKOHYIOTb HaNpsMHY posb. Y340BX ABOX iHLIWX NPOTUIIEXHUX CTOPIH KPULLIKK (2) 3aKpinmnioThb,
Hanpuknag, 6ontamu, npuTuckHi NnaHkm (10), ki 3abesnevyloTb LWiNbHE NPURSAraHHA Kpuwkn (2) oo
kopnycy (1) (cir. 5).

MexaHiaM BiOKPUBAHHS KPULLKA BUOYX03axXWLLIEHOro KOpMycy enekTpoobnagHaHHS npautoe
HacTymHUM 4uHOM. B nepwy u4epry, pO36nOKOBYIOTb KPULLKY (2), 3BiNbHMBLUM Big MeXaHiamy
OnokyBaHHSA (5), Npu LbOMY MeXaHi3M 3MilLeHHs (12) 3HaxoanTbCs B MOMOXKEHHI, NOKa3aHOMY Ha dir.
3. MoTim enemeHT noBopoTy (9) y BUrMAAI CTPUXHSA MNoBepTaloTb Big kopnycy (1), TakuM YMHOM
nposepTatoum Bicb (6) B oTBopax (3b) Tpumadis (3). EkcueHTpukm (7) oci (6) NoYMHaOTL B3aEMOLIATU
3 OiYHUMK NOBEPXHAMM BiAMOBIAHOIO Nasa (4b) KOXHOT HaNPSAMHOI YacTuHu (4a) ByLwok (4), a Bicbk (6)
3Mmiwye Tpumadi (3) i, BignoBigHO, KpuLky (2). 3i cnonydyeHHs 3 koprycom (1) BUXOOATb HaNPSAMHI
pevikn (13) i nputuckHi nnadku (10), PO3YLLINbHMBLUKX, TaKMM YMHOM, BMOyxobe3neyHe 3'€gHaHHS
Kpukn (2) 3 kopnycom (1) (apir. 4). MNicna voro KpuLlky (2) BigKpmMBaloTb, NOTAHYBLUX 3a py4ky (11)
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ofHieto pykot. Kpuwka (2) noBepTaeTbCsi HAa HEOOXigHWI Ons OOCTYNy NepcoHany A0 BHYTPILLHIX
YaCTUH KOpNycy enekTpoobnagHaHHs KyT Ha BYyLLKaXx (4), 3akpinneHnx WwWapHipHo Ha kopnyci (1).

3akpuBaloTb KpuLLKY (2) y 3BOPOTHOMY NOPSAKY, MOBEPHYBLUM eneMeHT nosopoTy (9) Hasag y
NMONOXEHHs, NokasaHe Ha ir. 3.

[xepeno iHpopmallii:

1. EnektpoHun «katanor dipmm Carboautomatyka, c. 6., nocunaHHa Ha pecypc:
https://carbo.com.pl/wp-content/uploads/2020/08/KATALOG-PRODUKT%C3 %93W-2019-
CARBOAUTOMATYKA-P1.pdf

®OPMYJIA BUHAXOOY

1. MexaHi3aM BigKpMBaHHS KPULLKN BMOYXO3axMULLLEHOrO KOPMyCy enekTpoobnagHaHHs, KU MIiCTUTb
KPULLKY, 3a0e3neyeHy LOHaNMeHLle ABOMa TpUMavyaMm, MexaHiaMm OroKyBaHHSI KPULLKK, 3B'S3aHWUA 3
KOPMyCOM, i MEXaHi3M 3MilLLEeHHS, KU B3aEMOfi€ 3 TpMMadyamMm KPULLIKX Ta LLAPHIPHO 3aKpinneHui Ha
KOpnyci BYLIKaMW, SiKMA BiAPIi3HAETbCA TUM, WO B KOXHOMY TpuMMaui B3JO0BX MO300BXHbOI OCi
BMKOHaHO OTBIp 3 MOXIMBICTIO PYXOMOrO CMOSyYEHHS TpuMaya 3 HanpsiMHOI YaCTMHOK, SKOH
3abesnevyeHe KOXHe BYLUKO, i B3[OBX MNOMEPEYHOi OCi BMKOHAHO MO OTBOPY, B SKi LUAPHIPHO
BCTaHOBMEHa, BBEAEHa B MEXaHi3M 3MilLleHHS, BiCb 3 eNeMeHTOM NOBOPOTY, NPU LbOMY Ha KOXHOMY
TOpLi OCi BUKOHAHO EKCLIEHTPUK, SIKMI B3aemogie 3 GiYHMMK MOBEpPXHAMM BigNOBIOHOIO nasa, AKun
BUKOHAHWI Y KOXHIN HAanpsAMHIN YaCTUHI BYLLOK, NEPNeHANKYNAPHO NIIOLWMHI KPULLIKK,

2. MexaHi3M BigKpMBaHHA KpULLKK 3a M. 1, KM BiAPI3HAETLCA TUM, LLO BiCb BMKOHaHA CKIageHo
LLIOHaNMEHLLE 3 ABOX YaCTWH, 3'€4HAaHNX MiX CODOI0 06XBaTOM.

3. MexaHi3am BigKpuBaHHSA KpULIKW 3a M. 1, KM BiAPI3HAETLCA TUM, LLO €MNeMeHT MOBOPOTY OCi
BMKOHaHO Y BUIMSAAi CTPWXKHS.

4. MexaHi3M BigKpPUBaHHSA KpULWKM 3a N. 1, SKMA BiAPISHAETBCA TUM, WO MeXaHi3M OrOoKyBaHHsI
KPMWLLKX BCTAHOBIIEHO 3 NPOTUNEXHOI Bif, CTOPOHU YCTAHOBKM TPUMAYiB CTOPOHN KPULLIKW.

5. MexaHi3m BigKpMBaHHSA KPULLKK 3a N. 1, KM BiAPISHAETLCA TUM, IO BHYTPILIHA CTOPOHA KPULLKN
B34OBX ABOX NPOTUNEXHMX iT CTOPIH 3abe3neveHa HanNnpsIMHUMU perkamu.

6. MexaHi3m BigKpMBaHHA KPULLKK 3a M. 4, KM BiAPISHAETLCA TUM, IO BHYTPILUHA CTOPOHA KPULLKN
B3[4OBX ABOX iHLIMX NPOTUAEXHUX Ti CTOPIH 3abe3neyeHa NPUTUCKHUMM NNaHKaMu.
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Komn'toTepHa BepcTka J1. Bypnak

1O "YkpaiHcbkuil HaUioHanbHWIA odic iIHTENeKTyanbHoI BNacHOCTi Ta iHHoBauin", Byn. AmMutpa NoaseHka, 1, M. Kuis — 42, 01601



