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AHHOTa].ll/lH. Heﬂbio oanHou pa60mbl Aeislemcs OyeHKa Kkadvecmea mopmo-
JHCeHUs MOOUTbHOU MAWUHBI, 000PYOOBAHHOU 2UOPOOOBEMHOU MPAHCMUCCUEN.
ﬂﬂ}l OYEeHKU 3d)q7)eKmu6Hocmu MOPMOIICERHUSL coCcmaesieHa mamemamudecKkas
Mmooenb npoyecca mopmMONCEeHUs MAUlUnbl, HA OCHOBAHUU KOI’I’lOpOlZ npoeedeH
pacyem no onpe()eﬂeHuio cmamu4eckux U OUHAMUYECKUX xapakmepucmuk npo-
yecca mopmodstCeHus ¢ UCnolb306anuem 2u0p006‘b€MH020 npueoda. Hpoanaﬂu-
3UPOBAHA HASPYHCEHHOCIb SUOPOOOBEMHOL nepedayll.

Abstract. The aim of this work is to assess the quality of the braking mobile
machines equipped with hydrostatic transmission. For assessing the brake per-
formance of the mathematical model of process of braking of the machine on
which the holding den, the calculation for the determination of static and dy-
namic characteristics of braking process using a hydrostatic drive. Analyzed
load hydrostatic transmission.

Be30macHOCTh TPAaHCIOPTHBIX CPEJICTB JOJKHA PACCMATPUBATHCS KaK OHO
U3 BOKHEHIINX 3KCILTyaTAIIMOHHBIX KadecTB. OTCYTCTBUE HAMCKHBIX U dPPeK-
TUBHBIX TOPMO3HBIX CHCTEM MO6I/IHLHLIX MalluH HE TOJBKO CACPKUBACT POCT
HX OPOU3SBOAUTEIILHOCTU 3a CUCT CHHIKCHUS CKOpOCTCf/'I JBHMKCHHA, HO U 3a4a-
CTYIO IIPUBOJUT K TAXKEIJIBIM JOPOKHO-TPAHCIIOPTHBIM ITPOUCIHECTBUSAM.

B nocrnieiHee BpeMs Ha TPAKTOpax, CHEHUATBHBIX JTOPOKHBIX U CAMOXOIHBIX
CEIIbCKOXO3SIICTBEHHBIX MalllMHAX BCe 0OJiee MIMPOKOE MPUMEHEHUE HAXOIHT
THIPOOOBEMHBIN MMPUBOJ BEAYIIUX KOJEC, KOTOPBIN peanu3yeTcs Ha 0ase pery-
JUPYEMBIX THApPOMAIMH. Hanndre B MpUBOJEC THIPOMAIIUH C PETYIUPYEMOI
MIPOU3BOIUTEIHLHOCTBIO, TTO3BOJIICT UCIIOJIF30BaTh THAPOOOBEMHEIN IPUBOJ B
IpoIecce TOPMOXKEHHS TPAHCIIOPTHOTO CPEJICTBA.

Kaxk N3BCCTHO, p€ain3alus mpouecca TOPMOKECHNUA YKa3aHHBIX MalllluH TU-
pornepenadeii MOXKET ObITh OCYIIIECTBIICHA ABYMSI CITIOCOOaMHU:

— IIyTEM yBEJIWYEHHS NIEPEJaTOYHOI0 YHCIIa THAPOIIEpeIadn

203


http://rep.bntu.by

VlM ) n VM

u =
Vi My,

m

3a CYEeT YMEHBIIICHUs pabodyero oobema Hacoca, rae Vo, V, — paboune 00beMbI
THIPOMOTOpA U THAPOHACOCA COOTBETCTBEHHO;

Ny Nuvw — 00BemubIe KIT/] rupoHacoca u TUAPOMOTOPa COOTBETCTBCHHO;

— YCTaHOBKOW Hacoca Ha HYJICBYIO HMPOHM3BOJIUTEIBHOCTD (U, = o€) U IpOC-
CeNMPOBAaHUEM THAPABIMYECKOTO TIOTOKA B IIETIH THAPOMOTOPA.

Tperuiit BO3SMOXHBIA CIIOCOO TOPMOKEHHUS 3aKIF0YACTCS B COBMECTHOM TOP-
MOJKEHHH pabodell TOPMO3HON CHCTEMOI W THAPAaBINIECKOH mepemadeii, KoTo-
poe uMeeT psi 0COOCHHOCTEH U B TaHHOHM CTAaThe HE pacCMaTPHUBACTCS.

B kagecTBe 00BEKTa MCCIICIOBAaHU MPUHATA JBYXOCHAS MOOWIIbHASI MAIINHA,
o0opymoBaHHAsT THAPOCTATHUECKON Iepenadeii MpHUBOJa OCHOBHOTO BEHYILETO
MocTta (mepenHuii MocT). I'uapooObeMHasi TPAaHCMUCCHS BKJIIOUAET peryiupye-
MBI Hacoc, CBSI3aHHBIN C aBurareieM BHyTpeHHero cropanus (JIBC) uepes co-
INacyloUMil peayKTop, M HEperylIupyeMmblil rugpomorop. l'mapomMotop yepes
JIMANa30HHYI0 KOPOOKY CBSI3aH C IJIABHOM Mepefadeii OCHOBHOTO BEIYIIErO MO-
cTa, 000PYI0BAHHOTO TOPMO3HBIMH MEXaHHU3MaMHU Ha BXOJE OOPTOBBIX PEIYKTO-
poB. ['mapoMaIIiHE IMEIOT OMHAKOBBI HOMHUHAJIBHBIA 00BEM, paBHBIH 89 CMS;
nasienue noanutku 1,6 MIla; makcuManbpHOE gaBiieHHe B cucteMe 35 MIla.

[Ipu cocTaBieHNN pacdeTHON CXEMBI 1 MAaTEeMaTHUECKOW MOJICITH MPeIoia-
raercss oOpaTUMOCTh THAPOMAIINH, T.€. OHH MOTYT paboTaTh Kak B PEKUME
Hacoca, Tak ¥ B pexuMe ruapomMoropa. Kak ObUTO yka3aHO BEIIIE, peai3anus
mpoIecca TOPMOKEHUST MOXKET OBITh OCYIIECTBICHA ABYMS CHOCOOAMH: ITyTEM
YBEIMUYEHUS TIEPEIaTOYHOTO YKClia THAPONEpeIadyd 3a CUYeT YMEHBIICHHS pa-
60ouero oObeMa HAcOCa; YCTAHOBKOW HAcOCa Ha HYJCBYIO MPOM3BOIAMTEILHOCTh
U APOCCETUPOBAHNEM THIPABINIECKOTO MOTOKA B LIETIA THIPOMOTOpA.

Bropoii criocod TopMoXxKeHus, CBSI3aHHBIM C JIPOCCETMPOBAHUEM THUAPABIH-
YECKOTO MOTOKA, MPUBOJUT K 3HAYUTEIILHOMY SHEPTOBBIICTICHUIO B THAPOIIEpEe-
Jade, TeperpeBy paboueil KUJIKOCTH MPH JUIMTEIbHBIX TOPMOXeHHsX. Kpome
TOTO0, OH MPENIOJaracT BBeICHHE B THAPOIEpEaady JOMOTHUTEIBHBIX YIIPaBIIs-
€MBIX 3JIEMEHTOB, YTO YCJIOXKHSCT Iiepefiady U IMOBBIIMIAET ee CTOUMOCTh. [lo-
9TOMY, KaK NOKa3bIBaCT IPAKTHKA, IIPH HATUYUU B OOBEMHOHN THIApOIepenaye
PETYIUPYEMbIX THAPOMAIIHH, MPEIIOYTHTSIEHBIM SBISICTCS peali3alus mep-
BOTO cItoco0a, KOTOPBIN B OYIET paccCMaTpUBaTHCS Jaiee B padboTe.

IIpu sToM nBUraTell BHYTPEHHEIO CrOpaHMsl BBICTYNAET B KayecTBE TOP-
MO3HOTO YCTPOHCTBa, MOMEHT KOTOPOTO OOEecIeunBaeT 3aMeJJICHHE Bpalllaro-
ITUXCS DJIEMEHTOB TPAHCMUCCHH M TIOCTYMATEIbHO BIKYIUXCS YacTeH MaIiu-
Hbl. B nanHo# paboTe paccmaTpuBaiach XapaKTEpPUCTHKA IBUTATEIS, IPEICTAB-
JIEHHas Ha pUCYHKe 1.
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Pucynox 1 — TopmosHas xapakrepuctuka JIBC

Taxum o6pazom, npu V., > 0 rupocTaTHyeckas nepegada paboTaeT B peKu-
M€ MOTOPHOTO TOpMO3a-3aMeIHTeNs. M3MeHsIs epelaToyHOe OTHOLIEHHE TH-
poriepeadl MOXHO yIpaBisTh 3G (GEeKTUBHOCTHIO TOpMOkeHusl. [Ipobnembl pea-
JM3alUK JTAHHOTO CHOC00a IPU CITyKEOHBIX TOPMOXEHHSIX C MOCTOSIHHBIM 3a-
MEIUIEHHEM CBSA3aHbl C HEOOXOAMMOCTBIO PETYIMPOBAHHSA MEPeIaTOUHOrO
OTHOIIEHHSI THAPOIEpeadd NMpU M3MEHEHUH YTJIOBOM CKOPOCTH KOJEHYATOro
Baia JIBC u ckopoctu amxeHus MamuHbl. [Ipu V., = 0 TopMOXESHHE MaITHHEI
OCYIIECTBIISIETCS] TOJIBKO 33 CYET XapaKTEPUCTHK THIPOMOTOpPA, TaK KaK MpOHUC-
XOJIUT OTCEYKa THAPOHACOCA, KOTOPBIH BPAIIAETCsl HE3aBUCHMO OT THAPOMOTOPA.

Jns oueHkn 3G GEKTHBHOCTH TOPMOXKEHHS MAIIMHBI MOKHO BOCIOJIB30-
BaThCS YIPOIIEHHON pacdeTHas CXeMOW TPAaHCMHUCCHU MAIlIUHBI, KOTOPas Mpes-
CTaBJIeHa Ha PUCYHKE 2.
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Pucynox 2 — PacuerHas cxemMa TPaHCMHCCHH IIPY TOPMOXKEHHUH depe3 THAponepenaTy
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B maHHO# cxemMe PUHSATHI cleaytoniiue 00o3HaueHus: |y, ®; — MpUBeIeHHBIH
MOMEHT MHEpPUUH u yrioBas ckopocts JIBC, runponacoca; l,, , — npuseneH-
HBIE MOMEHT MHEPIHH THAPOMOTOPa, OCHOBHOTO BEIYIIETO MOCTa M KOJeC Ma-
HIMHBI M UX YTJIOBas CKOPOCTb; M)y — MOMEHT CONPOTHUBIICHUSA MPHBOJHOIO
JIBUTATENs BHYTPEHHETO Cropanusi; Mt — MOMEHT OT JEHCTBUSI Ha KoJjieca TOp-
MO3HBIX CHIL

MareMaTryeckasi MOJICIb B MPHUHATHIX BBIINIC 0003HAYCHUSIX OYIEeT UMETh
BH

-0, =—M; +Ap-V, -n

M., !

. 2-F,-r,
u

M.m !

1 Thp

TA€ Nyrs Nuwrn — TUApOMexaHnueckue KIIJI runpomMoTopa u ruipoHacoca cooT-
BETCTBEHHO;

Ap — nepenaj AaBi€HUS HA THAPOMALINHAX;

F.| — TopMO3Has cuia Ha KoJiece;

I — paAnyc TOPMO3SILErocs Kojeca;

Uzp, My — HepenaTounoe orHomenue u KIIJ TpaHCMHCCHH COOTBETCTBEHHO.

[pu pemennn maHHBIX AU (EpeHINATBHBIX YpaBHCHUH CIEAyeT UMETh B
BHY JIBa BO3MOXHBIX PEXKHMa PaOOTHI THAPOIIEPEIaduH:

— THJIPABIMYECKUN NOTOK 3aMKHYT, U LIUPKYJIUPYET MEXIY THAPOMOTOPOM
Y TUAPOHACOCOM (YUHUTHIBAS TTOIUTKY CHCTEMEI);

— THIpaBIMYecKas mepegada padoTaeT Ha KIlalmaHaX, 4acTh pacxoja KUIKO-
CTHU CJIMBAETCs Yepe3 MepernyCcKHbIe KIlanaHa.

B nepBoM ciydae U3 B3aMMOCBSI3U pacxo/IOB TUIPOMOTOpA W THMApOHAcoca
MOXHO IOJY4YUTh B3aMMOCBSI3b YIVIOBBIX CKOPOCTEH TMAPOMAIIMH, KOTOpas
HUMEET BUJ

(DH _ VM .T]VM

0‘)M Vu ’ T]Vu

Toraa B npuBeNEHHBIX BBIIIE YPAaBHEHHUAX UMEEM TPHU HEU3BECTHBIE U TPU
YpaBHEHHMSI, pelliasi KOTOPbIE HAXOAUM (M7, 0 U AP.

Bropoii cimydait pabGoThl THAPOCHCTEMBI HACTYNAeT, €CIM IMOABOJUMBIA K
THJIpOMAaIINHAM, B YACTHOCTU THJpoHacocy, oT JABC kpyTsmuil MOMEHT BBI3bI-
BAeT IMOBBIIICHUE JaBJICHUS B CUCTEME BBIIIE MAaKCHUMAJbHO JOIIyCTHMMOIO, Ha
KOTOpPOE OTPEryJIMpOBaHbI IIEpeNyCKHbIE KIIalaHbl (B paCCMaTPHBAEMOM CIIydae
st0 35 MIIa). IIpu 3TOM ruIpaBINYECKHi IOTOK OT THAPOMOTOPA Pa3BETBIISCT-
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Cs Ha JIB€ YacCTH: OJ{HA MOCTYHAeT B TUAPOHACOC U YPABHOBELIMBAETCS UHEPIU-
OHHBIMM COCTaBJIFIOIIUMH U TOPpMO3HBIM MoMeHTOoM /IBC, BTOpas mepemycka-
eTcsa MEXJy MarucTpaysiMU BBICOKOTO M HU3KOTO JIaBJICHUS.

B nannoM citydae cuctema quddepeHnuansHbpIX ypaBHEHNI NMeeT BT

M., !
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IZie BeIUYKUHA AP OIpeaeIsseTcss HaCTPOMKOM NEPEIyCKHBIX KIIAllaHOB.
MaxkcuManbHBII MOMEHT, pa3BUBAEMbII THAPOMOTOPOM, KOTOPBIM COOTBET-
CTBYET paboTe THAPOCUCTEMBI HA KIIANIaHAX, OTPEICIIAETCS:

MM — VM 'Apmax .
2-m-m,,

JIOTIOTHUTENBHO K YpaBHEHUSIM, ONHCHIBAIOIINM JUHAMUUECKUE MPOLECCH B
TpaHCMHUCCHH, No0aBisoTes auddepeHnnansHple ypaBHEHHs, 03BOJIIIOLINE
HallTu pacmpereneHre HOPMAJIbHBIX PEaKIM Ha Kojlecax MaIlMHBI ¥ COOTBET-
CTBYIOIINE 3HAUYEHUST TOPMO3HBIX cu [1].

[omy4yeHHBIE 3aBHCUMOCTH TOPMO3HOT'O MYTH MAaIIMHBI OT Ha9aJbHOH CKO-
POCTH JBWKCHHS IPH TOPMOXKCHHH IMOKA3BIBAIOT, YTO 3(P(PEeKTUBHOCTH TOPMO-
JKCHHSI MAaIllMHBI OKAa3bIBACTCS HIDKE HOPMATHBHBIX TpeOoBaHmid. [Ipm sTOM
YCTAHOBUBIINECS 3HAYCHHS 3aME/UICHHS COCTABIIIOT TOBKO 2,2 M/,

YcTaHOBIIEHO, YTO KOpoTKoe Bpems (okoso 0,11-0,16 c), mepexona ruapo-
CHUCTeMBI Ha palboTy depe3 MepemyCKHBIC KiIamaHa IPH BBICOKHMX CKOPOCTSIX
JBUKCHHSI YBEJIMUMBAET JHUHAMHYECKYIO HArpyXEHHOCTh THIPOMAIIHH, YTO
CHIDKAeT JIOJITOBEYHOCTh UX paboThL. B oTiMume OT TAroBOTO pekuma, Tae pe-
KOMEHyeMoe BpeMs IepeBojia THIpoHacoca Ha MaKCHMalbHYI0 nomaudy 0,8—
1,0 ¢, B TOpMO3HOM pexuMe (HaKTHYECKH BpeMs Nepexojia K MakCUMajbHBIM
Harpy3KaM B HECKOJIBKO pa3 MeHbIIe. B 4acTHOCTH, MpHU HadalIbHOW CKOPOCTH
JBIDKCHUST 2 M/C BpeMs Iepexoia CHCTEeMbl Ha KiamaHa cocrtasiser 0,35 c.
Kpome toro, yBenmumBaercss odmiee BpeMsi pabOTHI THAPOCHCTEMBI Ha KIama-
HaX, YTO MPUBOJUT K MOBBIIICHHOMY HAarpeBy padodei KUAKOCTH M CHIKCHHIO
KITJ runponepenayu.

AHanmu3upys JAMHAMHYECKHUE TOPMO3HBIC XapaKTePHCTUKU (PUCYHOK 3)
MOXHO OTMETUTh, YTO BpEMSI HapacTaHUs yIEJIbHBIX TOPMO3HBIX CUJI Ha KOJe-
cax TOPMO3HOTO MOCTa cOCTaBisieT okojio 0,2 ¢, YTO aHAJIOTHYHO CITy4daro HcC-
M0JIb30BaHUs paboyeil TopMo3HON cucTeMbl. OTHAKO YPOBEHb YAEIbHBIX TOP-
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MO3HBIX CHJI OKa3bIBACTCS HU)KE aHAJIOTHMYHBIX ITOKa3aTesel s pabouel Top-
MO3HOI CUCTEMBI.
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— mamuHa Maccoit 8000 kr; —— — mammna maccoit 10700 kr;

1- yAaeiibHast TOpMO3Has CHJia BEAYILEro MOCTa, 2-— yAeibHast TOpMO3Has CHJia MalllMHBI B IIEJIOM

Pucynok 3 — luHaMu4eckue TOpMO3HBIE XapaKTePUCTHUKHI

Takum o0pazoM, B pe3ysbTaTe UCCIEAOBAaHNI YCTaHOBIIEHO, YTO o0mast 3¢-
(DEeKTHBHOCTH TOPMOXKEHHSI MAIINHBI C THAPOOOBEMHOM TPaHCMHCCHEH 3aBHCUT
OT TOPMO3HOW XapaKTepHCTHKH IBHUIATEIsi, MOMEHTOB WHEPIIMU JBUTATENs U
CBSI3aHHBIX C HUM BPALIAOIINXCS SJIEMEHTOB.

B menoM, mpu MCHONIB30BaHUHU THAPOOOBEMHOMN Mepeadn B KauecTBe pado-
4ye TOPMO3HOHM CHCTEMBI HEOOXOAMMO COTJIacCOBaHHME OBICTPOACHCTBHSA CHCTE-
MBI YIIPaBJICHUA TUAPOHACOCOM C XapaKTCPUCTUKAMU MPUBOJHOTO ABUTATECIIA.

KopoTkoe Bpems mepexona IHIPOCUCTEMBI Ha paboTy 4depe3 IeperryCKHbIC
KiiarmaHa yBECJIMYUBACT JUHAMUYCCKYIO HArpy>XCHHOCTh TMAPOMANINH, YTO CHH-
JKaeT JI0JITOBEYHOCTh X PabOTHI.
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