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Texer Jekuil

IIpu3HayeHHs i XapaKTEPUCTHKA KEPMOBOI0 I'BHHTA

KepMmoBHii TBUHT ypiBHOBaXYy€ pPEAKTUBHUA MOMEHT HECYy4yOoro TBHHTA U
JI03BOJISIE 3/1MCHIOBATH TMOBOPOT y TOPU3OHTANBHINA TUIOMMHI. BiH ckilamaeTscs 3
jgomar 1 BTYJAKH (MamioHOK 1). Y TpsIMOJIIHIMHOMY TMOJBOTI HAMPSIMOK CHJIM TSTH
HNEepIEeHINKYIAPHUI HampsMKy NoJaboTy. JlomaTi KepMOBOro T'BHHTA Ha PEXHUMI
TOPU30HTAJIBHOTO MOJBbOTY, TaK CaMO SIK 1 JIOmaTli HeCy4oro rBUHTA, MPALIOIOTh Y
HECUMETPUYHOMY TOTOLl. JlJis 3MEHIIEHHS MOMEHTY, IO Jii€ Ha BajJ XBOCTOBOIO
peaykTopa, 1 3MEHIICHHA 3MIHHMX Hampyr 3BHYAaHO 3aCTOCOBYIOTH IIapHIpHE
KPIIUJIEHHS JIoMaT.

IIpu 3MiHI KpOKy JomaTh IOBEPTAETHCS B OChOBOMY wIapHipi. IloBopoT
3MIIACHIOETHCS 32 JTOMOMOTOI0 TIOCTYMATBHOTO PyXy MOBIAIS 3MiHA KPOKY 3'€ THAHOTO
3 B)KEJISIMH ITOBOPOTY JIOTIAT.

OcTaHHIM 4YacoM BCE YacTille CTajll 3aCTOCOBYBATUCS KEPMOBI TBUHTA THILY
¢denectpon. Bin sBisie co0oro0 OaraTOmacTHUI T'BUHT, PO3MIILICHUN Y KIJIbIIEBOMY
KaHaJll KIS, IO JIO3BOJISIE BUKJIIOYUTH KiHIEBe mepeTikanHsa. KoxxHa momarth
MPUKPITIJIEHA 32 JOTIOMOTOI0 OChOBOTO mapHipa. [Ipodins kg Mae MeBHY KpUBH3HY
M KyT YCTAHOBKH, YUM JIOCATAETHCS PO3BaHTAKEHHS (JEHECTPOHA B TOPU3OHTAIILHOMY
nosiboTi. OfHAK, CIIOKUBAaHA MOTYKHICTh Ha PEXHUMI BUCIHHA 30UTbIIyeTHCS 10 20%
MOTYXKHOCTI JIBUT'YHA.


https://openarchive.nure.ua/server/api/core/bitstreams/878899d8-b7a7-4481-af22-9835c0748ba0/content
https://openarchive.nure.ua/server/api/core/bitstreams/878899d8-b7a7-4481-af22-9835c0748ba0/content
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[le ogHUM MPHUCTPOEM, 110 HA AESIKUX BEPTOIHOTAX 3aMIHMIIO KEPMOBHUMBUHT,
€ tak 3BaHMil NOTAR - cucrema miiimnHHOro BUIyBaHHS. BuayBatoun moBiTps BHU3
13 OZHIET CTOPOHHU XBOCTOBOI OAJIKM BOHA PO3raHsie MpUisiralouuii moTik. BHacmimok
YTBOPEHHSI PI3HUII IIBUAKOCTEH MpaBoOpyd 1 JIBOPYY BiJ XBOCTOBOI OaJIKu
3'SIBISETHCS PI3HUL TUCKY, 110 TMparHe MOBEPHYTh BEPTOJIT YOIK MPOTUIEKHHMA
pPEaKTUBHOMY MOMEHTY Hecy4yoro rBHuHTA. LlnsixoBe KepyBaHHS MpU LBOMY
3IICHIOETHCS. PEAKTUBHUM CTPYMEHEM CTHCHEHOTO TOBITPS, 110 BUIYBAETHCS Yepe3
COIUIAa HA KIHIl XBOCTOBOI OQJIKH.

KiacuuHi kepMOBI IBUHTH 332 OCTaHHI POKH MepeTepniuim psa 3MiH. Sk 1Hecydi
BOHU OTPHUMAJIM MIBUIKICHI 3aKIHIIIBKH, SIKI IMIBUIIAINA €()EKTUBHICTh 1 TTOHHW3UIH
mrym. Kpim toro, 3'sBunucst X-o0pa3Hi KepMOBI TBUHTH (MAaJIOHOK 2).
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Bonu yTBOpeHi nBOMa JBOJIOMATHI TBUHTAMH, JIOMATI SKWX YCTAHOBJICHI IIif
KyTaMH 45% i 135° apyr no apyra. Taka cxema J03BOJIS€ BUKIIOYUTH IIKITUBUAN
BIUTMB BUXPOBHX IIHYPIB IMEPIIOT0 TBHHTA HA JAPYTHUd, TOMY IO JIOMNATh, IO
po3TaimioBaHa JAaii, i7e mepuioi ¥ BUXOp HECETbCS MOTOKOM. JlaHa KOHCTpYKIIis
JI03BOJISIE T1ABUIUTH KOE(IIIEHT KOPUCHOT J1ii TBUHTA U 3HU3UTHU PIBEHB LIyMY.

' .‘!. 1 r G
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MamtoHok 2. X-00pa3Huii KepMOBUil TBUHT.

[Ile omHi€0 OCOOIMUBICTIO KEPMOBUX T'BUHTIB, 1110 3HAMIIIA JIESIKE 3aCTOCYBAaHHS
y BepTOJIbOTOOYAYBaHHI, € HAaXWI OCI KEpPMOBOTO I'BUHTa (MajgtoHOK 3). Y 1pomy
BUIIAJIKY BICh TBUHTA HAXWISIIOTh TAKUM YMHOM, 11100 BiH CTBOPIOBAB TSATY HE TIIBKU
B TOPU3OHTAJBHIN TUIOLIWHI, ajie W y BEPTHKAIbHIN, MPUUOMY BEpTUKAJIbHA CHJIA
HaIpaBJIeHa TaK e SIK 1 TAra HeCy4oro reuHTa. L{e 7103BosIsie TpOXH MiAHITH KOPUCHE
HaBaHTa)XEHHsA a00 KOMIIEHCYBaTH HaJIMIpHE 3a/JIHE IIEHTPYBAHHS, 110 YTBOPHJIOCS
Mpy MOJIEpHi3amii BepTosboTa. Hampukiman, Haxuia KEPMOBOTO TBHHTA J03BOJIUB
KOMITICHCYBAaTH JuCOalaHC, 10 YTBOPUBCSA, TPH YCTaHOBIN, 3a TOJOBHHUM
pPeAYKTOpPOM, TpeThoro nBuryHa Ha BepTomitT CH-53. OgHak, HaXwWI TATH TPUBOIHTH
HE TUIBKM A0 NO3WTMBHHUX e(eKTiB. BiH BUKIMKae 3MIHY KyTa TaHraxa IpH
BUKOHAHHI TIOBOPOTIB 1 HEOOXIJHOCTI JOJATKOBO KOMIIGHCYBATH 1€ OpraHaMu
KEepyBaHHSI.

KoncTpykiuist 1onaTteil KepMOBHX IBUHTIB

Ha BimMiHy Big Hecydoro, JiomaTi KEPMOBOTO TBHHTA 3BHYAiHO HE MAlOTh
KPYTKA W MarOTh CUMETPUYHUN MPOQiiah, TOMY IO TATa KEPMOBOTO T'BUHTA MOXKE
OyTu crpsiMOBaHa B pi3HI cTOpoHH. [lomoBXkeHHs ioro onaT B 2-3 pa3u MEHIIe, a
BiJTHOCHA Maca abo iHepuiiHICTh B 1,5-2 pa3u Oiblle, HIXK y JIONAT HECy4yOTo TBUHTA.

[cHyIOTH MeTasieBi, KOMITO3UIIIMHI W KOMOIHOBaHI JionaTu. Merasnesi jomnari 13
IIPECOBAHUM JIOHKEPOHOM IO KOHCTPYKIii CXOKi Ha JIONaTi HECy4oro rBUHTA. IX
OCHOBHUU CHWJIOBUH €JIEMEHT II€ JIOHKEPOH, BUTOTOBJICHUN 13 MPECOBAHOTO
AJTFOMIHIE€BOTO TTPOLTIO (MATIOHOK 4).
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Mamntonok 4. JlonaTh K€pMOBOIO IBUHTA.

1 — HaKOHEYHUK, 2 — KPOHIITEHH, 3 — 00T, 4 — JIOHKEPOH, 5— CTUTLHUKOBHUH OJIOK,
6 — obmmBKa, 7/ — KiHIIEBa HEpBIOpa, 8 — KIHIEBUI OOTIYHUK, 9 — TUIACTUHU
OaJIaHCYBaJbHOTO BaHTAXKYy.

J1o 3a1HBOT CTIHKHU JIOHXKEPOHA MPUKIIEEHA XBOCTOBA YACTHHA, 1110 CKIIAJAETHCS
31 CTIIBHUKOBOTO 3alIOBHIOBAYA 5 1 CTEKJIOMIACTUKOBOI 00mMBKU 6. Ha oKOpeHKOBIi
YaCTUHI JIOHXKEPOHA 3aKPIIUICHUH CTajJeBUN HAKOHEYHHUK, JO SKOTO MPHUKPITUICHUM
KpOHIITeHH 2. VY KIHIEBIA 4YacTUHI JIOHXKEpOHA 3aKpiljieHl TUtlacTUHH 9
OanaHCyBaJbHOTO BaHTaXy. Y XBOCTOBIH YacTHHI JIONATi BCTaHOBJICHA KiHIIEBA
HEpBIOpa 7, 10 IKO1 TBUHTAMH KPIMUTHLCS KIHIIEBUH OOTIYHUK 8.

Ha HocoBMX 4YacTHMHAaX JOmaTi XBOCTOBOTO TBHUHTAa BCTaHOBIIOIOTHCS
MPOTUJILO/IOB]I HArpiBajbHI €JIEMEHTH, BKJICEHI MK IIapaMHu CKIOTKaHUHU. OJIHAK,
0arato BEpTOJILOTIB HE O0JaJAHAIOTHCS MPOTUILOJOBOIO cuctemoro. [[ns 3axucry
HOCOBMX YAaCTHH JIONATl B[ aOpa3sMBHUX BIUIMBIB HAa HUX HAKJICIOEThCA TyMa W
OOKYTTH.

Kommo3uiiitHi  yomaTi  K€pMOBUX  TBUHTIB y  LUIOMY  aHaJOTIYHI
BUIIIEONTMCAHUMU. BOHU 3HAXOMSITh OLTBIIIE MIMPOKE 3aCTOCYBaHHS B IeH Yac.

binbmioro mpocTOTO0 BIAPI3HSIOTHCS JIOMATH KEPMOBOTO TBHUHTA HAJIETKUAX
BepTOJIbOTIB. OIHI€T 3 HAUTIOMIMPEHIUX € KOHCTPYKIIIS 13 TpyOUaCTUM JTIOHKEPOHOM
(mamroHok 5a). Ha crameBuit JTOHXXEpOH 3a JOTMOMOTOIO 3aKJIEMOK KPIMUTHCA
npodipoBaHa 000JI0HKA 0€3 BHYTPIIIHBOTO 3amoBHIOBada. OO0JOHKa MOXe OyTH
BUKOHAaHA SIK 3 KOMIIO3WIIIWHUX MaTepialiB, Tak 1 3 AropamomiHiio. Jlomata mpwu
bOMY € TYCTOTIJIOI0 W HaBITh HE Ma€ KIHIEBUX 3ariaymok. binblie ckiagHy
KOHCTPYKIIII0O Ma€ JjomaTa, BUTOTOBJICHA 13 I[JIOTO IIMaTKa ajJlOMIHIEBOTO CILJIaBY
(mantoHOK 50).



Mamtonok 5. Jlomati kepMOBOT0 TBUHTA, 3aCTOCOBYBaHI Ha HAJIETKUX BEPTOIHOTAX.a
- JomaTa 13 TpyOouacTuM JIOHKEPOHOM, O - LlJIbHA Jfopajiena jonara.l - TpyduacTuii
JIOHXEPOH, 2 - NpOoTU(IATTEPHUI BaHTaX, 3 - 3aKJIeNyBaJIbHUMN 1I0B, 4 - OOIIMBKA.

IIpu3HayeHHs il KOHCTPYKIUiS ONIEPEeHHs NOBITPSAHUX CYAiB

OnepeHHst CKJIQMalOTh HECy4l TOBEPXHI, MPU3HAYEHI I 3a0e3MeueHHS
MO3JIOBXKHBOI M IIIAXOBOI CTIMKOCTI M KepoBaHOCTI JiTaka. BoHO cKi1amaeTbes
3BUYANHO 3 TOPU3OHTAIBHOTO W BEPTUKAIBLHOTO omnepeHb (Manl. 6). ['opusoHTalbHE
onepeHHss (I'O) cayXuTh I TO3J0BXKHBOI CTIMKOCTI M KEpOBAHOCTI JIITaKa,
BepTUKalibHE onepeHHs (B) - s nuigxoBoi CTIMKOCTI i KEpOBAHOCTI JIiTaKa.

T'opuzonmanvre onepennsa CKIIaJa€eThes 31 cradimizaropa i kepma Bucotu (PB).
Cralimizatop € 3BMYaifHO HEpyXJIMBOI yacTuHOIO ['O, BiH pa3oM 13 KEpMOM BHUCOTHU
3a0e3neuye MO3JOBXKHIO CTIMKICTh JliTaka B TOJbOTI. KepMo BHCOTH - pyXxJuBa
JacTUHA TOPU30HTAJIBHOTO OIEPEHHS, MPU3HAYCHE VI YIPABIIHHS JITAKOM IIOJI0
MOTNEPEYHO]T OCI.

Puc. 6. OnepeHHs il enepoHH JiTaka:

1,5 — eneponu; 2 - TpumMep eJepoHiB; 3, 4 - CEpPBOKOMIICHCATOPU €JIepOHiB; 6, 12 -
PYJIH BUCOTH;

7, 11 - Tpumepu kepma BHCOTH; 8 - kepMo HanpsaMmky; 9, 10— tpumep 1 npykuHHUAN
CEpBOKOMIIEHCATOP KepMa HAPSAMKY
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Bepmuxanvne onepennsa cknagpaetbes 3 Kinsg W kepma Hanpsmky (PH). Kinb -
HEpYXJIMBa YaCTHHA - Pa30M i3 KEPMOM HANPSAMKY 3a0e3Meuye HNUITXOBY i MonepeuHy
CTIMKICTB JliTaka B MOIbOTI. KepMO HanpsIMKy € pyXJIMBOIO YaCTUHOIO BEPTUKAIHLHOTO
OTIEpEHHS, MPU3HAYCHOI I KEpyBaHHS JIITAKOM II0J0 BEPTHKAIBHOI OCI.

JIo KepMOBHUX TMOBEPXOHb, KPIM KepMa BHUCOTH 1 KE€pMa HAIpPSIMKY, HaJlekKaTh
elepoHy - PYXJHMBl YAaCTUHHM KpWia, 10 BIAXWISIOTHCS OJAHOYACHO B IMPOTHIIEKHI

CTOpOHHU (HaAropy W IOJUIWIB), MPU3HAYEH1 JJIsl KepyBaHHS JITAKOM IOJO0 HOTO
MO3/0BXKHBO] OCI.

[lin cmitikicmio po3yMilOTh 3AATHICTh MOBITPSHOTO CyAHAa CaMOCTIHHO, 0e3
y4acTi MuJIoTa, 30epiraTv 3aJaHuil CTaH PyXiB 1 BEPTaTUCA JO BUXITHOTO PEKUMY
MOJBOTY MICAS MHMOBUIBHOTO BIAXWICHHS, BUKJIMKAHOTO JI€I0  30BHIIIHIX
30yproBaHb.

Ilin xeposanicmio MOBITPSHOTO CYyJIHA PO3YMIIOTh HOTO 3JaTHICTh 3MIHIOBATH
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PEXUM TMOJBOTY MPU BIAXUICHHI KEPMOBHUX MOBEPXOHb. CTIMKICTh 1 KEPOBAHICTh
CTaBJIATHCS /10 HAWOUIbLI Ba)IMBHUX BIJIACTUBOCTEW IOBITPSHOIO CYAHA, Bl HHUX
3anexarb 0e3neka mojboTy, MPOCTOTa M TOUHICTh MIOTYBaHHS.

3a 1OTIOMOTO0 PYJIIB 1 €JIEPOHIB 3a0€3MeUy€eThcs OalaHCYBaHHS JIiTaka, TOOTO
3piBHOBa)XYBaHHsI JIIOYMX HA HHOTO CHJI 1 MOMEHTIB. JlocsraeThcs OalaHCyBaHHS
BIJIXHJICHHSIM KEPMOBHUX MMOBEPXOHb HA MEBHUM, TaK 3BaHUM OallaHCyBaJIbHUN KyT. Y
HOpMaJbHUX YMOBaX IMOJIbOTY MUIOT (ABTOMUIOT) MEpIOAWYHO OanaHcye JiTakK
KEpMOM BHCOTH y 3B'SI3KY 31 3MIHOIO IICHTPYBAaHHS, BHKJIMKAHOIO BHUPOOJICHHAM
najguBa abo MEpeMIICHHAM MacaXUpiB 1 BaHTaXiB. Y BHUITQJKy BIJIMOBH JBUTYHA,
HEPIBHOMIPHOT'O BUPOOJIEHHS MajuBa 3 JIIBOi i NpaBOi MOJIOBUH Kpuja M y JIESIKHX
IHIIMX BUMAJKaX OaJaHCYBAHHS JIITaKa JOCSTA€ThCS BIAXWICHHSAM KE€pMa HANpsSMKY
i1 enepoHiB. bamaHCyBalbHE TIOJIOKEHHS KEPMOBHMX IOBEPXOHb OakaHO MaTu
OJIM3BKUM 10 iXHBOTO HEWUTPAJIBHOTO IMOJIOKEHHS. Y MPOTUBHOMY BMIIQJIKy 1CTOTHO
30UTbIITy€eThCs J10O0OBUM omip jdiTaka. Tak, OajmaHCyBaibHI BTpaTU BiJl BIIXHIJICHHS
KepMa BUCOTU MOXKYTh CKOPOTHTHU JAJIbHICTh TOJBOTY JliTaka Outbml Hixk Ha 10 %.
Takum yuHOM, Pyl i €eI€pOHH BUKOHYIOTh JB1 (DYHKIIII:
1. 3a0e3mneuyroTh pIBHOBAry J1I0OYMX Ha JIITAK CHJI 1 MOMEHTIB IIPH MOJbOTI B
CTaJIOMY PEKUMI;
2. CcIyaTh JUJIsl KepyBaHHs, TOOTO HABMUCHOTO TIOPYIIIECHHS 11i€1 pIBHOBAr# 3
METOIO 3MIHHM PEXKUMY U TPAEKTOPIT OJIBOTY.

Ha BeprosnboTax (QyHKIIT ONIEpeHHsS BUKOHYIOTh HECYUl i1 KEpMOBI TBHUHTH, ajie
4acTo SIK JJONOMIKHI IPUCTPOI 3aCTOCOBYETHCS ONEPEHHSI JIITAKOBOT'O THUITY.

JIBOTBUHTOBHI BEPTOJIT CITIBBICHOT CXeMM 3a0€3MeYyeThCsl KiJieM 1 KepMOM
HAMPSAMKY, SIKI MOJIMIIYIOTh HNUISIXOBY CTIHKICTh 1 KEPOBaHICTh BEPTOJIHOTA; KEPMO
HaAMPSAMKY, KpIM TOTO, MJABUIILYE IUIAXOBY KEPOBAHICTh HA PEKUMI CaMOOOEepTaHHS
HECY4Oro rBUHTA.

Ha ogHOrBUHTOBHX BEPTOJILOTAX POJIb KUISl BUKOHYE KiHIIEBA Oanka, mepeTuHam
AKO1 HaJaeTbcs popMa HecMMETpU4HOro npodinto. Taka KinboBa Oasika IMiIBUILYE
IUISIXOBY CTIMKICTh BEpPTOJIbOTA I PO3BAHTAXKYE B TOPU3OHTAIBHOMY MOJBOTI
KepMoBHiI TBHHT. KepmMo HampsMKy Ha OJHOTBUHTOBHX BEPTONBOTaX HE
3aCTOCOBYETHCS, OCKUIBKM JIOCTaTHS IIJITXOBa KEPOBAHICTH JOCATAETHCS 32
JOTIOMOTOF0 KEPMOBOTO TBHHTA.

['opu3oHTanbHE OMEPEeHHs CKIAAAEThCSl 3BUYAHO 3 KEPOBAHOTO cTabiizaTopa,
MPU3HAYEHOTO JJIS MiJIBUIIIEHHS MMO3/I0BXKHBOIT CTIHKOCTI BepTosiboTa. Crabimizaropu
MOXYTh TIependavyaTucsl Ha BEPTOJbOTax pi3HuUX cxeM. KepyBaHHs cTalinizaTtopom
3IACHIOETHCS Yepe3 CHUCTEMY KepyBaHHS HECYy4yUM IBUHTOM. Jlesiki BEpTOJIbOTH
MarOTh HEKEpPOBaH1 CcTab1Ii3aTOpH.

KoHcTpykitiss omepeHHsT BEpPTOJIbOTIB aHAJNOTIYHA KOHCTPYKIl OMepeHHs
mitakiB. OCKUIBKM BEpPTOJHOTH MAalOTh BIJHOCHO HEBEJIMKI IIBUIKOCTI MOJBOTY,
OOIIIMBKA ONEPEHHS MOKe OyTH MOJOTHSHOIO.

CrabumizaTop BepTOIbOTa (MATIOHOK 7) IO KOHCTPYKIIIT, Y IIJIOMY aHAJIOTIYHHIA
KpUJIy, OHAK Ma€ MEHIIl po3Mipd i Moke OyTH K HEPYXJIMBUM, TaK1 KEPOBAHUM,
M0 3MIHIOE KyTH YCTAHOBKHM 3aJ€KHO BIJ peXuMiB noisoTy. Kpim cxemu 3
NO3J0BXHIM 1 TONEPEeYHUM CHUJIOBUM HA0OpoM, Yy L€l 4Yac, 3aCTOCOBYIOTh
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crabimizaTopu OUIbIIE MPOCTUX THIB, Y SKUX OOIIMBKA 3MIHHOI TOBIIMHHU
BUTOTOBJISIETHCS 3 KOMIO3UIIIMHUX MaTepialiB, a BHYTPIIIHIN MPOCTIP 3aIIOBHIOETHCS
CTUTPHUKOBUM 3aIlOBHIOBaYE€M. 3aCTOCOBYIOTh 3BOPOTHI W CHMETpWUYHI Tpodimi
ctabimizaropa. HYacTo cTabisi3aTopu MalOTh HEPYXJIUBHUH MEPEAKPUIIOK.

Marmonok 7. Koncoub crabinizaTopa
1- 3akiHIiBKa, 2 - OOIIKBKA, 3 - JOHXEPOH, 4 - CTPUHTEPH, 5 - HEPBIOPH.



