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OBOCHOBAHME NNEPCNEKTUBHOM KOHCTPYKTHBHO-TEXHOJIOTHYECKOM
CXEMBI BOAOIIOABEMHOI'O ATPET'ATA

AuHoTanus. [logbem Boxbl MEXaHM3UPOBAHHBIMH CPEICTBAMH Ha NacTOMIIAX B Hamlell CTpaHe MONYIHIO
HINPOKOE paclpocTpaHeHHe, HauuHasg ¢ 70-X romos Hamero cronerus. M B Hacrosmiee BpeMs I OOBOJHEHHS
racTouI MpUMEHSETCs OONbIIOE KOJIWYECTBO BOOIOABEMHBIX CPEACTB, KOTOPHIE Pa3jIMYaIOTCA 10 IIPHHIMHILY
neiicTBUS, KOHCTPYKTHMBHOMY HCIIONHEHHIO, BUAY PabOYUX OPraHOB, TEXHHKO-IKOHOMUHYECKUMH IOKA3aTENAMH.
ITpumMensiomeecs Ha macTOMIIaAX MHOI0OOpas3ye pasiIuyHbIX KOHCTPYKIMH CPEICTB MEXaHH3AIMH II0bEéMa BOMIBI
OOBACHAETCS pa3NUYHBIMUA THIIAMU BOIO3a0OPHBIX COOPYXKEHHH, ITyOMHOH KOJOAUEB 1O JHA, AeOUTOM
BOJIOMCTOYHMKA, a TaloKe MOUCKAaMH 3()(EKTHBHBIX KOHCTPYKIHMH BOJOIOIABEMHUKOB, KOTOpble Hauboiee IOIHO
oTBedasH OBl BCE BO3PACTAIOMINM 300TEXHUYECKUM U TEXHUKO-IKOHOMHYIECKUM TPEOOBAHUAM.

KnaroueBsbie c10Ba: BOAONOABEMHHUK, JIeHTa, OapabaH, IPOU3BOAUTEILHOCTD, CIOH BOJbI, POJHK, IHAMETD,
CKOJIbKEHUE.

Ha nactbumax pecrny6inuku Kasaxcran, Poccuiickoit denepanuu u pecnyomuk Cpenneir Asuu
IIPUMEHSIFOTCS. MOAEPHU3UPOBAaHHBIE JICHTOUHBIE BOJOIIOAbEMHBIE YCTaHOBKH. [laHHBIE BOJONIObEMHUKH
PEKOMEH/IOBAHBl K MCHOJIB30BAHUIO I (PEPMEPCKUX XO3SHCTB Ppa3NU4HON CHELHUAIM3alUKd U
MacTOUIIHOrO KUBOTHOBOCTBA.

BoponoabeMHUKM JIEHTOYHBIE IpelHa3HAuYeHbl A IOABEMA BOJIbl U3 IIAXTHBIX KOJOJLEB,
Hambonee 3(pPEeKTUBHBI TIPY YCTAHOBKE Ha CTAIMOHAPHBIX BOJOMOIHBIX MyHKTaX. CocToaT m3 pabodero
oprana B BHje OECKOHEYHOH TITaJKOW HIIM IIEPOXOBATOH INPOPE3MHEHHOW IIEHTHI, MPHBOJUMOH B
JIBVOKEHVE BeIynuM (BepxHUM) OapabaHoM, Ha KOTOPOM 3Ta JIEHTA MOoJBElIeHa. B HinKkHel yacTH jeHTa
cBOOOTHO OMyIIEHA ITO7l YPOBEHb BOJBI M HATSAHyTa Onarogapsi COOCTBEHHOMY BECY M BECY HATSKHOI'O
YCTPOMCTBA — HHKHUI (BeOMbIi) OapabaH ¢ rpy3oM. Benyiiuii 6apabaH HaxoguTca B BOJIOIPHEMHOM
KOpIyce, KOTOPBII MMeET OTKHIHYIO KPBIIIKY, JHO ¢ KapMaHaMHU U CITUBHOM NaTpyOoK. BojomnoseMHuK
YCTaHABJIUBAIOT HAa OAHOW paMme C JABMUraTeleM BHYTPEHHEIO CropaHMs, 3JEKTPOABMUraTeleM WM
BeTpoasurarenemM. I[lpuBoa ocymiecTBiasieTcs KIMHOPEMEHHOM miepemaueit. s mocimemnoBaTenbHOTO
3arycka JIBHTATeIsl BHYTPEHHETO CrOpaHHMS W BOJOIOJbEMHHKA Ha BEAYIIEM Bally WMeeTcsl MydTa
cuemieHns. C Henblo cheMa HEe COPOCUBLIEHCS 4aCTH BOJBI C HUCXO/IIEH BETBH JICHTbI, HA BEPXHEH
YacTH KapMaHa YCTaHOBIIEH BOIOCHEMHBIH AIIEMEHT.

TexHonorudeckuil npouecc MoabeMa BOIbl BOJOIOLBEMHUKOM OCYILECTBIAETCA CIEAYHOIIUM
obpaszom. Ilpu Bpamennu Beaymiero 6apaGaHa J€HTa 3a CUET CHUJI TPEHHS IPHBOIUTCSA B JBHXKEHHE H,
npoberas 1noJ BOAOH, cMauuBaeTcs U, BHIXOJS U3 BOABL, YAEPKUBAeT HAa CBOEH MOBEPXHOCTU HEKOTOPBII
ee cioi Onaromaps cHiIaM MOJEKYISIPHOIO CLEIUICHus. B pe3ynpraTe TOro, 4TO CKOPOCTH IBHIKCHUS
JICHTBI IIPEBOCXOJUT CKOPOCTh CTEKAaHUA BOJBI 110 HEH, 3TOT cJI0i noaHumaercs BBepX. [Ipu npoberanun
JISHTHI TI0 BEpXHEMY BexymeMy OapaGaHy 4acTh BOJBI 32 CUET I[EHTPOOEKHON CHIIBI OTPBHIBAETCS OT
TIOBEPXHOCTH JICHTHI, HE OTOPBABIIASICS YacTh BOJIBI CHAMAETCS BOJIOCHEMHBIM JIEMEHTOM H TIONAaaeT B
BOJONPUEMHBIM KOpIyC, OTKyJa MO CIMBHOMY HaTpyOKy BoJa TIOCTYHAaeT B €MKOCTb WU
HETOCPEICTBEHHO B TPYIIIOBbIE TIOWJIKH HJIM KOpHITa. PerynupoBaHue Imojavd BOJBI OCYIIECTBISETCS
IyTeM H3MEHEHUS YacTOThl BpalleHMs BEIyIIero Bajla BOAONOABEMHHMKA C IIOMOLIBIO Pa3IHYHBIX
YCTPOHCTB B 3aBHCHMOCTH OT POJa IMPUBOAA.

JleHTOUHBIE BOJONOABEMHUKH B NpoILecce PaOdOThl BHINOIHAIOT CIEAYIOLME ONepaliuu: 3aXBaT U
HOABEM BOABI pabO4YMM OPraHOM M OTBOJ BOJABI C IOBEPXHOCTEH JIEHTHI B BOJOIPHEMHBIM KOPIIyC.
OcHoBHOIT 1 HanboJee OTBETCTBEHHON omeparnueil SBIsSeTcs OTBOJ IOHATOH BOJBI C JICHTHI, TaK KaK OT
9TOrO 3aBUCUT BEIMUYMHA M0/1a4U BOJONOABEMHUKA U NOTPeOIsieMOl SHEprum.

AHamM3 MEXaHWKH OTBOJA TIONHATOH BOJBI TIOKa3all, YTO TPH paboTe BOMONONBEMHHKA JICHTA,
BBIXOJs U3 BOJBL, YASPKUBAET CJIOH KUAKOCTH KaK BHEIIHEH, TaK M BHYTpPeHHEH NOBepXHOCThIO. Croi
BOJIbI C BHEIIHEH IMOBEPXHOCTH JIEHTHI COPACHIBACTCS B BOAONPHEMHBINH KOPITYC 3a CUET LEHTPOOEKHBIX
cuwil. Cioll BOABI, YIOSp>KHMBAIOLIMHCA Ha BHYTPEHHEH HMOBEPXHOCTH BOJOHECYIEH BETBH JIEHTHl IIPH
HaOeraHMM €€ Ha BEAYLIMH IIKMB, HAKAIIMBAasCh, 00pa3yeT BOJSHOW KIMH MEXKIY BHYTPEHHEH
TTOBEPXHOCTBIO JIEHTHI W BEAYNIMM IIKHBOM. Pa0odasi TMOBEPXHOCTh TIOCJIEAHETO HMeeT QopMy
cruiomHoro nuiueapa. Ilo mepe yBenuuenus BOASHOIO KIMHA N0, JeHCTBUEM CUJI TSUKECTH MaJlasl 4acThb



BOJBI IIOIIaJaeT B BOJOUPHEMHBI Kopuyc, Ooibllias yacTh BOABI UY€PE3 KapMaH BO3BPAlLAETCs B
Bomouctounuk. Ilpm mabGeranmm yeHTHI Ha Bexymuii Oapa®aH, ciOoH BOJBI, KOTOPBIH HAXOAWTCS Ha
BHYTpEHHEH CTOPOHE JIEHTHI, CTATKMBAETCS C OCHOBaHHEM OapabaHa TpH OrmOaHnH ero JICHTOH. 3/1ech u
HIPOUCXOAUT cOPOC 3TOro cios BObl BHU3. Bo Bpems pa®oTsl JIEHTOYHOIO BOJONOLbEMHMKA JIEHTA CO
CJIOEM BOJIBI TTOJXOJUT K BeAylieMy Oapabany u HaberaeT Ha Hero. Mexny ocHoBaHWeM OapabaHa u
JICHTOM HAXOAMTCS CAOH KHUIKOCTH, KOTOPBIH yBelIHuMBaeT OyKCOBaHHE JIGHTHI, TaK KakK CJIOH BOIBI
BBICTYIIA€T B POJHM CMa3KH, TPH DTOM YMEHBINAETCS CKOPOCTb W YMEHBIIAETCS, COOTBETCTBEHHO
[IPOU3BOJAUTEIBHOCTh CAMOI'0 BOAOIIObEMHHUKA.

Taxum 00pa3oM, B KOHCTPYKLIMH CEPUHHO BBITYCKAE€MBIX JIEHTOYHBIX BOZOIIOJbEMHHUKOB J10
HaberaHus WIK TTPH OrMOaHNH JICHTON BEAYIIEro MKWBA OTBOJ BOJBI C BHYTPEHHEH TOBEPXHOCTH JIEHTHI
HE IIPEYCMOTPEH, YTO HAPYIIAET UX TEXHOJIOIMUYECKHH IIPOLIECC U YXYIIIAET TeXHUKO-3KOHOMUYECKUE
TTOKa3aTeNH.

O0BemMHas 1ojava BOJOMOAbEMHHKA SBIISIETCS OCHOBHBIM IT0Ka3aTesIeM ero paboThl. Y CTAaHOBIICHO
[1], 9To yBenWUeHWE TOAAYM BOMOMOABEMHHKA TPH TIOCTOSHHOW IMMPWHE JIEHTHI HEMOCPEeICTBEHHO
CBS3aHO C YBEJIMYEHUEM CKOPOCTH JIEHTBI, CJIEIOBATENbHO, H C YBEIWYEHHEM TAIOBOI'O YCHIIUSA Ha
BexymieM Oapabane. Taxke U3BECTHO, YTO YBEINYEHHUE TATOBOTO YCHIMA MOXKHO JTOOUTHCS CIEAYIOUMMHI
criocobamu:

- TIOBBIIIEHHEM KO PHUIMEHTA TPEHUS CKOIBKEHU JIEHTHI 110 Oapabany;

- YBEIMYECHUEM yIuia 00xBaTta OapabaHa JIEHTOM;

- YBEIIMUYECHHEM Beca IIKHBa-OaiacTa.

Herpynao ybemuthcs B TOM, 9TO yBENMYEHHE Beca IIKMBa-Oayutacta BHI3BIBAECT YBEIHYECHHE
METAJUIOEMKOCTH, KO3()(UIINEHT TPEHUS CKOJBKEHUS 3aBHCHT OT MHOTHX (haKTOPOB, B TOM UHCIIE U OT
HaJM4Mg MEXKIy CONpUKAcalollMMUCA TelaMd WHOPOIHBIX BEIIECTB, B JIaHHOM cilIydae BOJbl,
apisrronteiicas cMaskoif. CremoBarelbHO, HEOOXOIMMO MAKCHMAlIbHO YMEHBIIMTH BIMSHHE 3TOTrO
(axTopa, 4TO TO3BOJIUT OJHOBPEMEHHO YIYYIIMTh YCIOBHS TPEHHUS M OCYIIECTBUTH OTBOJA BOJIBI C
BHYTPEHHEH ITOBEPXHOCTH BOAOHECYIIEH BETBU JEHTBHI. JTO JOCTUIAETCS YCTAHOBKOH IOMKXHMHOIO
POJIHKA Ha BOCXOJISILEH BETBH JICHTHI Pa3IMIHON KOHCTPYKIIHH.

Hexons w3 BBIIEW3IOKEHHOTO, C YYETOM aHalIM3a CYIIECTBYIOMINX KOHCTPYKITHA u
UCCIIEIOBAHUH JIEHTOYHBIX BOJOMOJBEMHHKOB C IIENBI0 TIOBBINICHUS KX TOJIaYM  TIPEyIaraercs,
IPUMEHUTb YCOBEPILEHCTBOBAHHBIM JIGHTOYHBIH BojonogbeMHMK. HoBu3Ha ero KOHCTPYKIMH
noareepxaena mateHToM PK  Nel2018. TIpoH3BOOMTENBHOCTH SBISETCS OJHHM HX OCHOBHBIX
rokasaresieil paboThl JIGHTOYHOI'0 BojonoabeMHuKa. B padorax B.H. Mauikopa [2] sKkcniepuMeHTaIbHbIC
SHAYCHUS TOJHIIMHBI CJIOA JKHUAKOCTHM Ha JICHTC ONPCACIACHBI HC HCMOCPCACTBCHHBIM IIYTECM, a IIO
IIPOU3BOIAMUTEIBHOCTH JIEHTOYHOI' O BOJIONOABEMHUKA U CKOPOCTH JIBUXKEHUS JICHTHI.

Ha ocHoBaHuH BBIIIE M3JIOKEHHOT'O W TIONYYCHHBIX PE3YJIHTATOB CIEAYET, YTO C TOBBIIICHUEM
CKOpPOCTH JIBMPKEHHS JICHTBI TIPOM3BOJMTEIFHOCTH BOJOMOIBEMHHKA JOJDKHA BO3pacTaTh, TaK KakK C
YBEIMYEHHEM CKOPOCTH TOJIIMHA CJI0S KUAKOCTU TOKE yBelIMuuBaercs. BMmecTe ¢ TeM M3 IPaKTUKU
SKCILTyaTallid JICHTOYHBIX BOJIOTIOLEMHHUKOB HM3BECTHO, YTO TIPU TIOBBINIEHHHM dYHCTa OOOpOTOB
Beyllero 0J0Ka CBEpX ONpe/ereHHOro npeiena uxX Ipou3BOIUTEIbHOCTh YMEHbIAeTCA. JTO CBA3aHO C
MPOCKalib3bIBaHueM JIeHThL. CIieqoBaTeNbHO, OAMH M3 IyTEH TOBBILICHUS POM3BOAUTENHLHOCTH
JICHTOYHOI'0 BOAOIOABEMHHKA 3aKIH0UAETCA B YCTPAHEHUH [IPOCKAJIb3bIBAHNUA JICHTHL.

Koadduuuent tpeHus ckombxeHus JEHTH IO BeaynieMy ©OapaOaHy sBIS€ICS OCHOBHBIM
TOKa3aTelieM TATOBOH criocobHOCTH Bemymiero OapadaHa BoAOmoabeMHUKA. [103TOMY BakHO 3HATH €r0
KOJIMYEeCTBEHHbIE 3HAUCHUS NIPU Pa3IUUHBIX PeXKUMax paboThl arperara.

B TexHuueckoil nmutepatype K03(GUIMEHT TPEHUS CKONBKEHHUS MOKPBIX JICHT, YTO UMEET MECTO
IPU DIKCIUIyaTalM¥ JIGHTOYHBIX BOJONOJBEMHHKOB, OCBELIEH COBEPIIEHHO HENOCTaTOYHO. 3JeCh
OTCYTCTBYET peajibHas OIICHKA YCJIOBHI pa0OThl JICHTOYHBIX BOAONOABEMHHKOB; MPH TATOBBIX Pacderax
3HaYeHUs KO3((UIMEHTOB TpeHUs, NPHMHUMAEMbIX 10 TabiauLlaM, HEOIPENEeNeHHBbl, B YaCTHOCTH, HE
YKa3bIBAETCA BIAKHOCTH COMPUKACAIONINXCS TTOBEPXHOCTEH, PeKMMBI pabOTHI U T.1.

BriepBbie 3aKoH Tiepesadd YCHIis THOKAM OpranaM IOCPEICTBOM CHIIBI TpeHHS ObLT BeIBeNeH B 1775
r. wieHoMm IlerepOyprckoit Axagemum Hayk JIL.OiepoMm i HeBecoMmoil, aOCOMOTHO T'HOKOM
HEpACTSHKMMOM HHTH, TEPEKUHYTOH dYepe3 HENoABWXKHBIA Oapaban ¢ yriom ob0xBara o. BosHuKIM
JMCKYCCHU O IPUMEHHMOCTH 3akoHa JI.Jinepa k npuBoay ruOkoi ca3u. IlonbITky BHECTH NONPaBKH B
ypaBuenue J1.Diinepa okazanuch He0OOOCHOBAaHHBIMH. [103TOMY JJist MPaKTHYECKOTO MCIIONB30BAHUS IS
TIpHBOJIA ¢ THOKOU CBSI3bIO HBIHE TIpUMeHseTcst ypaBHeHue J1.Diinepa.

Mo popme A.Dpunepexom [3] Obun ompeneneHbl KOIPPHUUHUESHTHI CyXOro TpeHUs B (QyHKIHMH
CKOpOCTH CKONlbXeHUs. VcnbiTarensHas ycranoBka A.Dpuaepuxa cocrosuia U3 MKHBA U TIEPEKUHYTOTO



4yepe3 Hero peMHs, Harpy»KeHHOI'0 C OJTHON CTOPOHBI TPY30M, & C JIPYrOd CTOPOHBI MPUKPEIJICHHOTO K
HEIO/IBHYKHOMY 3aIMChIBAIOIIEMY THHAMOMETDY.

B pesynbraTe skcnepumenToB A.Dpuaepex yCTaHOBWJI, YTO BenWyMHa Ko3(durmeHTta TpeHus,
nojcuntanHas mo ¢gopmyne JI.Dinepa, Bo3pacTtaer ¢ yBEIMYEHHEM CKOPOCTU CKOJBKEHHUS KOXKAHOTO
PEMHSI TI0 IIKUBY W TIAJIAET TI0 MepEe YBEIMYCHHUS TaBIICHUs] pEMHS Ha IITKKB W TIOBBIIICHUS] TEMIIEPATYPHI.

Onpexaenenrie kodhdunmenta TpeHus no Gopmyie JI1.Dinepa Obl10 npennpuHiITo B.AnaMuykom
[4]. OnBITH TPOBOMMIIMCH HA 3KCIIEPUMEHTAIBHON YCTAHOBKE, COCTOsMIEH 13 OapabaHa M MEepeKHHYTON
Ha Hero JeHThl. Haberaromue u cOeraroniye BeTBU Ha KOHIIAX ObUIM COSTUHEHBI JTHHAMOMETPOM.

B.AnamMuyky He yJanoch yCTaHOBUTH (PYHKIIMOHAIBHON 3aBUCHMOCTH KO3(PGUIIMEHTa TPEHUSI OT
CKOpPOCTH CKOJIBKECHUSI W KaKOW-IMOO 3aBHUCHMOCTH MEXIY KOIPQOHUIIMEHTOM TPEHUS W YACIbHBIM
JIaBJICHHEM JICHTHI Ha OapabaH. BecbMa BakHBIM B ero paboTe sIBISIETCSl BBIOOP PacUeTHOTrO 3HAYCHHS
KO3 PUITEHTA TPEHUS PA3ITUIHBIX (DYTEPOBOK.

B TexHuueckoi JuTepaType HMMEIOTCS PaOOThl MO HAXOKICHHIO 3aBUCHUMOCTH Ko3(hdUIIHEeHTa
TPEHUsI OT CKOPOCTH CKOJbkeHus. B XX crometun psij TakuxX MCCIEAOBAHMM TNPUMEHUTENBHO K
pemeHHBIM miepenavyam nposenu Ckyd, Kymnbax, Ilrtuns, Credan, lynpue-ITunor u ap. Bompoc stot
JIOCTATOYHO MOApoOHO ocBelileH B padore B.JloOpoBosibckoro [5].

CyIlecTBEHHBIM HEJIOCTATKOM  BBINIEIIEPEUHCICHHBIX PaboT SBIISIETCS OTCYTCTBHE BIHMSHUS
nasiieHus Ha kodduuuent Tpenus. Kpome Toro, 3Tv opMysibl OITYYEHBI IPU CYXOM TPEHHHU.

W3BecTHO, 4TO C TOBBIIIEHUEM CKOPOCTH JBFDKEHUS JIHTHI MPOU3BOJAMTEILHOCTh JICHTOYHOTO
BOJIOTIOTbEMHUKA JIOJDKHA Bo3pacTath. OJHAKO Yy CEpUITHOrO BOJOMOABEMHHKA HAMOOJbIIAS
TIPOM3BOAUTENHFHOCT JOCTUTACTCS TIPH CKOPOCTH OKOJO 6 MCEK' M C IaibHEHIINM YBETHUCHHEM HHCIIa
000pOTOB BeAymIero OJ0Ka HAuYMHAET YMEHBIIATHCS. OTO CBA3aHO C MPOCKAIB3bIBAHUEM JICHTHI.
Haubonee mpoctoii cmoco0 ycTpaHEeHHsT JaHHOTO SBIICHUS — YCTAHOBKA IMOPKUMHOIO POJIMKA IEpen
BeAyIIMM Oapab0aHOM, YTO TO3BOJIIET YBEIMYUTH yrojl oOXBaTa Beayllero OapabaHa JIGHTOHW M 3a CYET
Yero MPOUCXOIUT YMEHBIIEHUE TPOCKAb3bIBAHUS JICHTBI.

B cymecTByromux cxeMax JISHTOUYHBIX BOJOIOIHEMHHUKOB, MMOUKUMHON POJIMK YCTAHABINBACTCS
Ha HHUCXOJMINEH BeTBM paboyero opraHa - JIGHTBI M CIYXHT TOJBKO JJIsi YBENHYEHHS oOxBara -
YMEHBIIIEHHE MTPOCKAIIL3bIBAHMUS JICHTHI. B JAHHBIX cXeMa JIGHTOUHBIX BOJOIMOAHEMHHKOB ChHEM ITOTHSATON
BOJIBI ITPOMCXOJIAT C OJJHOM CTOPOHBI JIEHTHI, @ IMEHHO C BHEITHEH CTOPOHBI 3a CYET IIEHTPOOSKHBIX CHII,
BO3HHUKAOIIUX [IPY OrMOaHUM JICHTON Beayiero 0apabana. Bomja, momHumaemasi BHyTpEHHEH CTOPOH O
JIEHTHI, B OCHOBHOM BBITECHSIETCS TIPH BCTPEUE JICHTHI C BEAYIIUM OapabaHoM, 0OpaTHO BHHU3.

B namell KOHCTPYKUWHU JIEHTOYHOTO BOJONOJbEMHHKA HAMH YCTAHOBIICH TOMKUMHOM POIUK Ha
BOCXOJISIIEN BETBU JIEHTHI. [103TOMY BO3HHMKIIA THUIIOTE3a, YTO ChEM MOJHATON BOJIbI, OCYIIECTBISETCA C
JIBYX CTOpOH JieHThl. CheM BOJIbl C BHYTPEHHEH CTOPOHBI JIEHTHI IPOMCXOAUT Ha MOPKUMHOM POJIMKE 32
CYET I[EHTPOOXKHBIX CHII, & BOJA, MOJHATAs BHEIIHEH CTOPOHOW JIGHTHI, MPOXOMAsS MEKIY JIEHTOH M
MO/PKUMHBIM POJIMKOM, 32 CYET KOHCTpYKIHMU OapabaHa, CHUMaercsi Ha BelylleM OapabaHe Tak ke 3a
CYET LEHTPOOESIKHBIX CHIL.

JIJIs IOTHOTO CheMa MOHSATON BOJIBI C JIBYX CTOPOH Pabovero opraHa — JIEHTHI, HE00XOTUMO
OTIPENENTUTh ONTUMAIIBHBIN THaMeTp TOMKIUMHOTO polinka. Tak Kak ChbeM BOJBI C BHYTPEHHEH CTOPOHBI
JICHTHI OCYIIECTBIISICTCS] Ha TIOPKUMHOM POJIHKE, 32 CYET IIEHTPOOSKHBIX CHII, CIIEIOBATEFHO, YeM
Oonblie eHTPOoOKHAs CHJIa, TEM MEHbIe 00BEMHBIEC TOTEPH.

LentpoOexnast cuia onpeaersercs mo Gopmyie:
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CrenoBatensHo, mpu F, — max, » — min.

Harn jeHTOYHBIH BOXOMOABEMHUK MOXHO CPaBHHUTh C PEMEHHBIMU IepeladyaMH, a MOKUMHON
OapabaH wWrpaer poJIb HATSDKHOTO poJjiuka. HaTskHbIE PONMKM B OCHOBHOM IPUMEHSIOT B
IJIOCKOPEMEHHBIX TIepeiadax ¢ OONBIIUMH TIEPEAaTOYHBIMH OTHOIICHUSMHU M MaJbIMU PACCTOSHUSMU
MEKIy ocsiMu. [lepenayn BBITOIHSAIOTCS C HEMOABM)KHBIMEM OCSIMH IIKUBOB M YIOOHBI B DKCILTyaTallUH,
Tak Kak B HUX OOJICTYEeHO HaJCBaHWE peMHs Ha OapabaH. 3aTO peMeHb MMEET MEHBINNN Pecypc, YeM Ha
pabo4Mx IIKMBaX, TaK KaK OH M3rH0aeTCsl Ha POJIMKE B JPYTYIO CTOPOHY; MPU 3TOM CHJIBHO TOBBIIIAIOTCS
TpeOOBaHUSI K COCIUMHCHHMSM KOHIIOB peMHell (ieHT). McXozs W3 BBIIIEU3I0KEHHOI0, PacCMOTPUM
PUCYHOK 1 M OnpeesiuM ONTHMAaJIbHbIE KHHEMATHYECKUE TTapaMeTPhl MOJKMMHOIO POJTUKA.
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Puc. 1. KunemaTtnueckast cxema BOIOIIOALEMHHKA

Jlns yBenmuueHus yriia o0XBaTa Ha BeIylleM OapabaHe PONIMK CTaBsAT Oirbke K Oapabany. OmHako
BO M30©KaHHWE TIOHWKCHHUS JIOJITOBEYHOCTH JICHTBI PACCTOSHUE MEXIy PpOJMKOM U OapabaHoMm
PEKOMEHAYETCA NPUHUMATS:

a, 20,5d,, 2)
Vron obxBaTta peMHEM POIHKA O, HE JOKEH ObITh CIUIIKOM Mall Jisi OOJBIIEro MOCTOSHCTBA

HATSDKCHHMS JICHTHI [IPU BBITSKKE. PeKOMeHIyercst IpHHIMATh yroi okoso 60°.
Cuiia HaXXaTHSI MKy PEMHEM U POIIMKOM OIPEIEIISICTCS:

F, =2F,cosa, 3)

Ilpuuem a, > a, wyron 2a >120°.

HpI/I ATOM B MEHBIIICH CTEIEHU CHUXKACTCS JOJITOBCYHOCTD JICHTHI OT JOIIOJTHUTCIIbHBIX HepeFI/I6OB
Ha POJIMKE, U CaM POJIHK MOJTydaeTcs Jerde.

Wcxons u3 3T0ro, onpenenseM 1MaMeTp HOIKHMMHOTO POIIHKA:

d,=(0333..0,5)d,, (4)
Juamerp Benyiero 6apadana 60a30BOro JICHTOYHOTO BOJONOIbEMHIKA PABEH:
d, =230mm

Crie0BaTenbHo, JMaMeTp MOIKMMHOTO POJIMKA IPMHUMAEM B TIPEIEIax:
dp =76...115mm

IpurnMaem uameTp nokuMHoro pouka d , = 80.mm .

[Tpu maHHOM AMAMETPE MOPKUMHOTO POIUKA TPOUCXOIUT HAMOOJIBIINN ChEM, TIOAHITON BOBI C
BHYTpPEHHEH CTOPOHBI JICHTHI, 3a CUYET BOZHUKHOBEHHS IIEHTPOOCKHBIX CHJI, & TaK JK€ IPOUCXOIUT
MHHHMAJBHBIM H3HOC pa0dodero opraHa — JeHTHI.

PaccMoTpumM cxeMy B3avMOACHCTBUS MOIKUMHOI'O POJIMKA U pabouero opraHa — JCHTHI CO CJIOEM
HOJHATON BOABI Tpu orubanuu ero (pucynok 2). Ilpumem k snementy abcd BOAHOTO CII0s MPUHIIAIL
OTBEPCBAHMSI U PACCMOTPUM CHIIBI, JeHCTRYOMME Ha Hero: dG — cuiia uHepuuu (LIEHTPoOeKHAs CUIIa);
dR — panuaneHas cuia, yaep KHBAroIias 2JIEMEHT Ha JICHTE, JUIS JaHHOTO Ciydasl cuja MOBEPXHOCTHOTO
HaTskeHud; T — OKpyXHas cuja, JEMCTBYIOIIAs Ha 3JIEMEHT M 3aBUCAILAS OT BA3KOCTU >KUAKOCTH; P —
CHJIa TSDKECTH, 3aBHUCSIAS OT TUIOTHOCTH KUIKOCTH.



Puc. 2. Kunematndeckasi cxema B3aMMOAECUCTBUS MOPKUMHOTO POJTUKA U JICHTHI

PaBHOBecHe d1eMeHTa Ha JEHTE BBITTOIHSIETCS IIpu yCJIOBUU:
dG+dR+T+P=0, (5)

OnpezienyM yCllOBHs, NPH KOTOPBHIX BO3MOKHO OT/eNeHue siemeHta abcd or JeHTHl 1101
JCHCTBHEM IIEHTPOOSKHBIX CHJI, BO3HUKAIONIUX HA KPUBOJMHEHHOM YydYacTKe Tpaekropuu. s
yIpouieHus Oy/ieM CUATATh TOIIIMHY JICHTHI PABHOW HYIIO, YTO HE MEHSIET PACCYKIICHHUN.

Jlerko Buaers, 4TO padOTy MO OTPHIBY AjIeMeHTa mpousBoAuT cuina uHepiuu dG, cwisl T u P,
MEpIEHIUKYIISIPHBIC PaJyCy TOIKUMHOTO POJIHMKA, pabOoThl HE TPOHM3BOAST M H3MEHSIOT TOIBKO
TONIIUHY ciios Bonbl dr. ['paHWuYHOE ycloBHE, OTBeyarollee MOMEHTY OTpBIBA DJIEMEHTa OT JICHTHI,
Hacrymaer npu paBeHctse cui dG u dR.

C y4eroMm 3THUX JOMyIIEHUH yCIOBUE PABHOBECHS 3JIEMEHTA IIEPEMHIIEM B BUE:

dG+dR =0, wmu B ckansapuoit popme: dG—dR =0, (6)
2
YUYUTBIBAs,  YTO dG = M ; dR =2ahdg,
r

(M
riae 2hde - qrHa KOHTYpa 2JIEMEHTa;
h — mmupuHa JIeHTHI;
o - KO3 PHUIMEHT MOBEPXHOCTHOI'O HATSHKCHUS;
p - ITIOTHOCTH BOJBI.
W3 ypaBuenus (7) cnemyer, 4To:

2
dG=dR wm PP o ohde. ®)

r
Takum 00Opa3om, yCIOBHE CheMa BOJABI HE 3aBHUCHT OT YIJIa OXBaTa POJIMKA JICHTOM W INMUPUHBI
JICHTBL.
JInHelHas cKOpOCTh ABUKEHUS JICHTHI, IIPY KOTOPOX HAYUHAETCS ChEM BOJIbI OIIPENEIAETCS:

9= 2ra ©)

pdr

HOHHTHO, 4YTO 4EM paanycC pojirKa MCHbIIC, TEM CHEM BOAbI 6y):[er IMPOUCXOAUTh UHTCHCUBHEC, TaK
KaK TaKO€ YMECHbLIICHUEC, YBCINYNUBACT CUIIY HHCPIIUH, ):[eﬁCTByIOHIyIO Ha 3JIEMEHT KHUIAKOCTH.

Awnanus PE3YIbTAaTOB I/ICCJ'IeI[OBaHI/Iﬁ JICHTOYHBIX BOJOIIOABCMHHKOB IIO3BOJIICT OTMECTHTH, YTO
HUMECTCA BO3MOXHOCTD IMOBLICUTH IMPOU3BOAUTCIIBHOCTL JICHTOUYHOI'O BOAOIIOABEMHUKA ITYTEM BBCACHUA
B KOHCTPYKTHBHYIO CXEMY TOJUKHUMHOTO POJIMKA, YCTaHOBJICHHOTO Ha BOCXOJSIICH BETBU pabovero
opraHa — JICHTbI, 3TO IMO3BOJIUT CHUMATL NMOAHATYIO BOAY HE TOJBLKO C Hapy)KHOﬁ CTOPOHELI JICHTBI, HO 1 C
BHyTpCHHCﬁ CTOpPOHBI JICHTBI 3a CUCT HeHTpOGe)KHLIX CHUJI, BOBHUKAIOIUX IIpU OFI/IGaHI/II/I IO PKUMHOI'O
POJHMKA U YMEHBIINTH POCKaIb3bIBAHKE JICHTHI Ha BeMyleM OapabaHe.

PemeHue MOCTaBICHHBIX 3a7a4 OCYIIECTBISUIOCh B J1a0OpAaTOPHBIX W IPOU3BOACTBEHHBIX
yCIIOBHUsIX. B 11a00paTOpHBIX YCIIOBUSIX HM3y4YCHBI 3aBHCHUMOCTH IPOM3BOIUTEIBHOCTH OT Pa3IUYHbBIX
q)aKTOpOB U OHNpeaciIcHbl ONTHUMAJbHBIC MNApPaMETPbl JICHTOYHOI'O BOJOIIOJABEMHUKA, MJIA YCTO 6])IJ]I/I
H3TOTOBJICHBI CIICHHWAJIbLHBIC YCTAHOBKH U PA3JIMYHBIC BCIIOMOI'aTCIIbHBIC HpI/ICHOCO6J’ICHHH.



B IIPOU3BOJACTBCHHLBIX  YCIOBHAX  HCHBITAH 06p3361_1 JICHTOYHOI'O  BOIOIIOALCMHHKA C
KOHCTPYKTHBHBIMU ONITHMAJIbHBIMU NTAPAMCTPaMH.
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Kymmup B.T

Cy KeTepriul arperaTTbIH KeJIeHIeKTeri KYpbLIBIMIBIK — TEXHOJOTHSIBIK CY16achIHbIN Herisemeci

Tyiiingeme. JKyMmpicTa Cyzmsl JIEHTAIBIK Cy KOTEprilll apKpUIbl KOTepyIiH TEXHOJOTHAIBIK YaAepici
yChIHBUIFaH. JIeHTa — XYMBIC KYPaJbIHBIH CHIPFBIN JKBUDKY BIKIAIApbl aHbIKTangbl. Cy KOTEprillTiH CBHIPFHII
KBUDKYBIH a3aiiTyFa skoHe eHIMALTIrH apTThIpyFa apHAJIFaH Xarlaiiap aHpIKTamasl. Kypsulbisik cyibania Keica
ayHaKUIAChIH KOJNJaHy eckepTiireH. Kpiciia ayHakIIachIHBIH THIMJI KUHEMATHKAaNbIK HapaMeTpiepi aHbIKTaibl.
Kpicria ayHakmacel MeH JIEHTa — JKYMBIC KYpalbIHBIH OHBI aWHaNmpIpy Ke3iHIe KeTepinreH cy KabaTeIMeH
OpEKEeTTEeCYiHIH CYJI0achl KAPAaCTHIPHUIIBL.

Tyitinai ce3nep: cy kerepriui, jeHTa, OapabaH, OHIMLIIK, CY KabaThl, ayHaKIIA, JUAMETP, CHIPFBIT KEUDKY.

Kymnaup B.T.
O0ocHOBaHHE MEePCHeKTHBHON KOHCTPYKTHBHO-TEXHOJIOTHYECKOH cXeMbl BOIONOABLEMHOI0 arperara
Pestome. B pabote npecTaBieH TEXHONIOIHYECKHI MPOLECC MObEeMa BOJIbI ICHTOUYHBIM BOJOMOIbEMHHKOM.
Omnpenenenbl (GakTopbl TPOCKATB3bIBaHUA pabouero opraHa — JeHThl. OmnpeneneHbl YCIOBUS U YMEHBIICHUS
MPOCKAIb3bIBAHUS W TOBBIIICHUS TPOU3BOAMTEILHOCTH  BOMOMOABeMHHKaM. OOYCIOBIEHO TPHMEHCHUE
MOJUKAMHOTO POITMKA B KOHCTPYKTHBHOH cxeme. OTpeieiieHbl ONTHUMANbHBIE KMHEMATHYCCKUE MHapaMeTphl
MOJUKUMHOTO PONTUKa. PaccMOTpeHa cxeMa B3auMOJCHCTBHS MOIKUMHOTO POIHKA U pabodero opraHa — JIEHTHI CO
CITOEM TIOMHATOI BOJbI MPH OTHOAHHH €TO.
KunroueBsie ciioBa: BOJONOIBEMHHEK, JICHTa, OapabaH, MPOU3BOAUTEIBLHOCTD, CI0M BOJBI, POJUK, THAMETD,
CKOJBKEHHUE.
Kushnir V.G.
Justification promising structural and technological scheme of water-lifting machine
Summary. This paper presents a process of lifting water by the belt water-lifting machine. It were detected
the factors slip working body - the tape. It were detected the conditions to reduce slippage and improve the
performance of the water-lift machine. It due to the application of the pressure roller in the design scheme. Optimal
kinematic parameters of pressure roller were determined. It was determined the scheme of interaction between the
pressure roller and the working body (the tape) with a layer of elevated water when it bends around roller.
Key words: water-lifting machine, tape, drum, productivity, a water layer, the roller, diameter, slipping.



