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(21) 2003043104
(22)08.04.2003
(24) 15.01.2004

(46) 15.01.2004, Eion. Ne 1, 2004 p.

(72) ropo6es BaCnb AHApiñoBwy, BucoBeHb Oner
MMKonañoBwy

(73) KMIBCbKMÄ HALIOHANbHMÝYHIBEPCMTET
TEXHONOri�TA AM3AMHY
(57) 1. NpwcTpiA AnA nepem�yeHHA MaTepianis Ha
wBeñH�ä MawMH�, o M�CTHTb npuTHCKHMM opraH,

TpaHcnopTyoMÄ opran, BCTaHOBNOHMM 3 MOKNMBIC
TIO 3qiãCHeHHA obepranbHOro pyxy i kiHeMaTWYHO

3B'A3aHMÄ 3 ronNOBHMM BanoM MAWMHM, Ta ronKOBy

nnacTHHy, posTauioBaty HaA TpaHCNopTyKO4MM Opra
HOM , AKM Blapl3HRGTCA T�M , uO TpaHCnopTyOM
opran BMKOHaHMMy BurnAai ABoX Banis, KOxeH 3 AKHX

Mae no ABa AMCKM 3 pobo4MMM noBepXHAMM,a k�He

MaTMHHMÄ3B'A3OK TpaHcnopTyIoYoro oprana 3 rono

BHMM BanoM 3AiñcHeHM 3a gonOMoroo 3y6uatWX

nepega4 3 3aranbHMM nepegaTOYHMM 4MCNOM U, Ae
UeuinM �MCnoM ,uO AOpiBHOCa6o 6inbuwe OAMHM

2.pMCTpi 3an.1, AKMA BigpiaHAETbCA THM,�O
po6oyi noBepxH� BMKOHaH� Ha 3oBHi�IHbOMY oui kox
HOro AMCKa y Burnggi wopcTKMX AinAHOK, AKi po3Ta

woBaHi 3 nigBvueHHAM BigHOCHO noBepxHi AMCKiB i

MaoTb opMy kpMBon�H�ŠHy a�o y Burnagi namakoi
niH��, a x KiNbKicTb AopiBHIOE 3aranbHOMy nepegaTo
4HOMY �MCny U.

3.pwcTpi 3a nn.1, 2, AKM Biapl3HACTbCA THM,�o
po6o4i noBepxHi AMCKiB MaroTb AOBXKMHY:

L=2rRKU,

Ce R- paniyc AMCKa,

K - KoepiujeHT poboyoro xoAy TpaHcnopTyO4Or� op
raHa.

BMHaxi� BiAHOCHTbCA A0 WBe�Horo ycTaTKyBaH

H�. 3OKPpeMa AO Mexai3Mie TpaHcnopTyBaHHA MaTe
piany wBeÄHOT MawMNM.

Bi�omMÀ HepaaKo .., HMKonaeHKo A.A.

WeeiHbe MawHHb. M., «MawMHOCTPOOHMe, 1976.

CTp. 138], npwcrpi� Ana nepemieHHA MaTepiany, uo
M�CTHTb npuTMCKHMA saci�, TpaCnopTyIoHMÄ opran y
BHrNAA� 3y�vacTo PeÄKA,BCTaHOBNeHOÏ 3MOKNMBiC
TO 3qiMCHeHHR eninconogjóHOro pyy i KHeMaT �He

3e'A3aHMM 3 ronOBHMM BaNOM MawMHM Ta ronkoBy

nnacThHy, pO3TauosaHy HAA TpaHCnopryKO�MM Opra
HOM.

�e npMCTpI Mac CKnanHy KOHCTpyKLJKO, oCKinb

KM AnA OAepwaHH� 6nincno jóHOro pyy TpaHcnop
TyoYoro opraa 3acTOCOByIOTbCA 8-9 naHKOBi Mexa
H�3MM. KpiM TOro, 3acTOcyBaHHA 6aratonaHKOBMX

MexaHisM�B Noripuye AMHaM�YH� XapaktepMCTMKM Ma
�MHM Ta 3MeHuye HagjAicTb T po6oTM.

B�noMÀ TaKoxK npucTpi� AnA nepemiueHHA Ma
Tepianis Ha wBeMH�Ä MauwMHi, (Ne6egeB B.C. TexHO

norwyeCKoe o6opyAoBaHMe peMOHTHO-O6yBHiX
npeanpuATHÀ. M., "Nerkaa MHAyCrpua", 1972,
cTp.101] � MicTT npMTHCKHMA 3aci6, TpaHCnopy
O4MM OpraH, BCTaHOBNeHMÝ3 MOXNMB�cTIO 3A�MCHeH

H� o6epTanbHOro pyy K�HeMaTMYHe 3B'AsaHMM 3

ronoBHMM BanoM MaunHM, Ta ronkoay nnacTWHY,

posTawOBaHy Hag TpaHcnopTyIo4MM opraHoM.

TpacnopTyio4Mú opraH BMKOHaHMÄ B BHrNAgiAMCKa 3
EopCTKOO4HniHAPM�HO6 noBepXHeo , a KiHeMarM�

HMÄ 3B'aIOK 3 ronoBHMM BanoM 3abesneye iOMy
MOMNMB�cTb nepepBHoroo6epranbHoro pyxy.

�ocriiHM KOHTaKT TpaHCnopryOroro opraHa 3

MaTepianOM ycKnagHIoe KepysaHHA nepemiueHNAM
Marepiany B npoueci 3uneaHHA, Kp�M TOro, Tpancno
pTyo4MA opraH Mac rinbKM OAHy �MniHApM�HY po6o4y
nOBepxHKO 3 HeBenMKMM paplycoM, a 3Ha�MTb BenMKy

KpMBM3Hy, �e 3MeHuye nnouly KOHTaKry 3 Marepia

nOM y nepiog TpaHcnopTyBaHHA,o,y caoo yepry

�pMBOAMTb AO Heo6xigHOcTi 36inbEeHHA npnTWCKHU

ro 3ycunna IBianosiAHo noripweHHIo AK excnnyara

uiHMX (yEKoAeHHA MaTeplany), Tax iAMHaMi�HM
xapakrepucTMK MexaHiMy TpancnopryeanHa, Takox
Ana sabesneveHHA nepepanoro o6epranbHOro pyxy

Heo6xiaHO BMKOpMCTOByeatH CKnaAHi npucrpoi rwny

o6riHHMx MyT.BoCHOBy BMHaxoAy n0CTaBneHO 3aAa�y CTB
peHHA Takoro npncTpOxo AnA nepemiueHHA Marepia

nie Ha wBeMH�Ä MawMH�, B AKOMy unaxOM 3MIH po
pMM TpaHCnopTyo4oro opraHy. 3a6e3ne�unocn 6
noninweHHA eKcnnyatauiMHwx noka3HMis ra AMHaM�

(13)
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KO

Bcboro

3
�HMX XapaKTepMCTMK npMCTpOO.

�ocTaBneHa 3apa4a BMpiEeHa TMM, �0y npM
CTpol AnA nepeMi�eHHA MaTepieaniB Ha uBeiri Ma

EMHi, �0 MicTMTb npMTHCKH 3aci6, TpaHCnopryo
4MM opraH, BCTaHOBNOHWÄ 3 MOXNMB�CTIO 3aiñCHeHHA

06epranbHOrO pyyixiHeMaT�AHe 3B'R3aHMA 3rono
BHMM BanoM MaWMHM Ta ronkoBy nnacTMHY,posta

woBawy HaA TpaHcnopryoMM opraHoM, 3riaHo BMHa
XOAy, TpaHcnopTyIo4MÄ opraH BMKOHaHMÄ B BMrnani

ABOX Banis, KOMeH 3AKMX Mae no ABa AMCKM 3pobo
4MMM noBepxHAMM, a K�HeMaTHHHMM 3B'A3OK 3 rono

BHMM BanoM MaWMHM 3qihCHeHMA 3a AonOMOrolo 3y

6uaTMX nepegay 33aranbHMM nepeAaTOYHMM YMCNOM
U,Ae U e uinim yCNOM piBHMM a6o 6inswMM OAMHM

Po6oyi noBepxiBMKOHaH�Ha 30BH�IH�à CTopoHi

KOXHOro AMCKa B BMrNAAi wopCTKMX AinAHOK, posTa

wOBaHWX 3niaBMeHHAM BIAHOCHO NoBepxH� qucKiB i

MaNM oopMy kKpMBoniH�ÄHy abo B BHrnAgi naMaHoT

niniT, a Dx k�NbK�CTb AopiBHIOe saranbHOMy nepegato
4HOMY 4MGny U.

Po6oui noBepxHi gMCx�B MaoTb AoBKMHY
L= 2xRK/U
Ae R - paaiyc Ancxa, K - KOeciujCHT pObooro

XOAy TpancnopTYIOYoro oprana.

BMKOHaHHA TpaHcnopTyo4Oro oprany B BMAi 4O
TMPLox AMCxID, KOXeH 3 AKMX Mac B 3aneXHOCT� BIA

nepenaTOYHOrO 4Mcna MDK ronOBHMM BaNOM Ta Ba

naMu, Ha AKX BOHM 3akpinnei, Bia oAHieT A0 n'aTM

po�oNMx noBepxOHb, 36inbuye nnoy KOHTaKTy

TpaHcnopTyo4oro oprana 3 MaTepiaraMM, OcKiNbKM

OAHO4acHO 3 HMMM KOHTaKTyIOTb 4OTMPM pobou� no
Bepi. KpiM Toro 3aiñCHeHHA K�HeMaTMYHOro 3B'A3Ky

3a AonOMOrOIO 3y�4aCTMX nepegay 3 3aranbHMM ne

peAaTPHMM �MCnoM U np3BOAMTb AO TOro, uo
wBMAxicT o6epranHA TpaHcnopryio4oro oprana B
KiNbKM pas MOHWe WBMAKOCT� ronoBHOroBana Mawn

HM, �0, pa3oM 3 PlBHOMipHMM PyXOM po6oMX

noBepxXOHb, AKB BepTWKaNbHOMy Tak i B ropusOH

TanbHOMY HanpAMKy,A03BoNAE 3MOHWWTH AMHaM�Y

HMA yAap no npwTMCKHOMY 3aco�y. B CBOIO yepry

36insweHHA nnouj KOHTakTy M�K MarepianoM Ta

TpaHCnopTyiOAMM OpraHOM Ta 3MeHEOHHR AMHaMI�

HOro yAapy no npuTMCKHOMy 3aco6y Aae MoKAMB�CTb
3MeHUMTM npMTMCKHe 3yCHInA ,a 3Ha�MTb, 3MOHEMTM

nocansy MaTeplany Ta 3HM3MTM Moro noWKOAxyBa

HÍCT � TaKMM MHOM noninwWTMeKCnnyatal�H� noka

3HMKM Ta AMHaMH� xapakTepCTWKM npcTpOO.
Ha oir.1906paxeHa kiHeMaTHYHa CxeMa nepe

Aaipygy TpaHcnopryo4OMy opraHoBi 3anponoHOBa
Horo npMCTPOIO, Ha oir.2 3aranbHMÄ BA 3anponoHO
BaHoro npucTpoo Ha olr.3 pospls A-A Ha oir.2, Ha

bir.4 Bg B Ha ir.2, Ha oir.5 BMA Ha ir.2, Ha

ir.6 - akcoHOMeTpWYHa npoexuja TpaHcnopTYO4oro
oprana npw U3.
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NpucTpiä (bir.1) MiCTMTb ronoBHMÄ Ban 1 MawM

HM, �O BinbHO BcTaHOBneHMM BT KOpnyci. onoBHAA

Bani MaunHM 3 AOnoMOrO ynoBinbOO4MX �MniHA

puYHMX 3y64aTHX nepegay 2 Ta 3 3'egHaHMÄ 3 npOM�

KHIM BanoM 4, Ha kiHui AKoro 3akpinneHe uMniHApM4

He 3y64aTe KOneco 5. Koneco 5 BBeAene B

34enneHHA 3 ABOMa ogHakoBMMM 3y�4aTMMH KOne

caMM 6 Ta 7, A� 3aKpinneHi Ha BanaX8,9 TpaHcnop

TYO4Oro opraa. BanM 8 Ta 90gHMM KiH�eM BinbHO

BCTaHOBneH� B noB3yH� 10, a ApyrMM B nigwnnHMKax

Kopnyca mawMHM. NoBsyH 10 3akpinneHnü B KOpnyci

MawMHM.

TpaHcnopTyo4Mú opraH (pir.2-6) BMKOHaHnÄ B y

BMrnAai ABOX Banis 8 Ta 9 Ha AKMX nonapHo 3akpin

nei AMCKM 11 3 po6o4MMM nOBepxHAMM 12, AKi€ Ai

nAHKaMM 30BHiEHIX CTOpIH �MX AMCKIB 11, BMKOHaHM

MM 3 AeAKMM nigBuueHHAM B�QHOCHO BCieï

30BH�JHbOT noBepXHi AMCK�B. opMa ginAHOK KpMBO

niHiHa, a6o B BMAi naMaHoi niHii. nlnouMHM �MX no

BepxOHb BMKOHaH� WOpcTKMMM MeTOAOM HaKO4yBaH

HA, HapisaHHAM 3y�uiB, HanMneHHAM �M HEMM

CnocobOM, �O 3a6e3ne4ye 34enneHHA nOBepXOHb 3

MaTepianom, A0CTaTHE ANA CTBOPEeHHA 3ychnA

TpaHcnopTyBaHHA. KOHCTpykja p03TauyBaHHA BaniB

8 Ta 9 y BTYNKax noB3yHa 10 A03BOnAe WBMAKo 3aM�

HMTM Banm 3AMCKaMM npu nepexogi Ha iHuy AOBXMHy

CTIOKa, AKa 3anexATb BIA AOBXMHM pobo4oinoBepxH�

TpaHcnopTyio4oro opraa. Kpim TOro npHCTPiÄ MiC

TMTb npTHCKHMÄ 3aci�y BurnAAi nankn 13 (ir.1)Ta

ronkoBy nnacTMHY 14 (ir.2), po3TauOBaHy Han Ba

naMn 8 Ta 9TpaHcnopTyooro opraHa.

NpcTpi� npauoc TaKMM YMHOM
Matepian npwTMCKaIoTb npTHCKHOIO nankoo 13

AO ronKoBO� NnacTMH 14. Big ronoBHoro Bana 1 ye

pes 3y6uacri nepeaai 2, 3, 5-73 3aranbHMM nepega
TOYHMM yMcnOM U piBHOMipHM� o6epranbHM pyx

nepeqa€TbCA BanaM TpaMCnopyO4Oro opraHa 8 Ta

9
YoTHpM po6oi noBepxHi 12, AKi 3HaxoAATbCA Ha

30BH�WH�X CTOpOHax AuCK�B 11, ogHO4acHO BMXOAATb

BM�e liHi rOKOBOI nnacTMHM , 34innooTbCA 3 MaTe

pianom CTBOPIOKO4M 3yCMnNA TpaHcnopTyBaHHA. Bin

6ysaeTbcA nepemiyeHHA Marepiany Ha AOBXMHY
CTi6Ka. DoBXMHa cri6Ka 3anexMTb BiA AOBXMHM po
6o4oT AiNAHKA L, AKa B CBOo yepry BM3HaacTbCA

paaiycoM AMCKa R (R=6+20MM) Ta KoeijeHTOM

pobo4oro xoAy K TpaHcnopTyo4oro opraHa kOHKpeT

HoÏ wBewHoÏ MawwHM (K=0,28 +0,35). Npa ApyroMy
O6epti ronoBHoro Bana 1 3MaTepianOM 34inNiOOTbCA

HacTynH� 4OTMpn pobo4i noBepxH� AMCK�B 11. Yepes U

O6epTiB ronoBHoro eana npouec noeTOpIOETbCA. B
pesynbTati 3a�esne4yeTbCA noninweHHA eKcnyata

uiMHMX noKa3HMK�B Ta qMHaMi�HMX XapaKTepMcTMK

MawMHM.
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KoMn'oTOPHa DOpcTKa A. KpyneBcbKMA �lAnMCHe
Twpax 39 npwM.
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