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TPAHCITIOPTHO-TEXHOJIOTUYECKUX MAIINH
1O. ®. Kazakos, 10. B. Koucrantunos, B. H. Barmanos, I1. B. 3aiines, K. A. Xapu3zon

Pedepar. DPdekTHBHOCTH TPAHCIIOPTHO-TEXHOJIOTUUECKUX MAIIUH BO MHOTOM OIIPEAENSETCS Be-
JIMYMHOM MOCTYMNATEeNbHONH CKOPOCTH HCIIOJHHUTENBHBIX pabounx opraHoB. Llenbio uccnenoBanuii sSBis-
eTcst oreHKa 3(h(heKTUBHOCTH TPAaHCIOPTHO-TEXHOJIOTHIECKUX MAIIWH, MOOMIBHBIX arperaToB ¢ KHHE-
MaTHYECKON aBTOHOMHOCTBIO MX COCTaBJIIOIINX. MalIHHHBIE arperarsl, B KOTOPbIX MOOMIBHBIE SHEP-
TETHYECKHUE CPEICTBA, paMa OpyIAHs W HCIOIHWUTEIbHBIE pabodne OpraHbl MMEIOT KHHEMAaTHYECKYIO
aBTOHOMHOCTb, OTJIIMYAIOTCSI HANPABICHUSAMH JOBIKCHUS, X CABHIOM BO BPEMEHHU M B IPOCTPAHCTBE,
BEJIMYNHOM CKOpOCTH. MHOTOKaHaJIbHBIH 0TOOP MOIIHOCTH YHEPreTUUECKON YCTaHOBKH, CBUHYTHIN BO
BPEMEHHM NPOLECC BCTYIJICHUS B Pa0OTY COCTaBIISIOIIMX MOOMJIBHOIO arperara, UCIIOJHHUTEIbHBIX pa-
00uYMX OpPraHoB, IPUMEHEHHE KOJECHOTO JABKUTEISI CO BCTPOSHHBIM JU(depeHIHanoM crocoOCTBYIOT
JOCTHYKEHHIO TIOCTaBJICHHOH 1enu. B konecHoM anddepeHnnane TOYKM NPUIOKEHHS BEPTHKAIbHON
HarpysKH, TPOJOJIEHON TOJKAIOUIEH CHIIBI M BEAYIIETO KPYTAIIEr0O MOMEHTa OTAEICHBI OT OCH Bpalle-
HUst ABkHTeNs. KoMOMHIPOBaHHBINH TOYBO0OpadaTHIBArOIMK paboumii OpraH - MEXaHNW3M C MPYXKHH-
HBIM KPOTOBATENIEM, CAMOTIPHCIIOCA0INBAIONIMNCS K M3MEHCHNIO IPOJOIBHON TBEPIOCTH MTOYBHI IIyTEM
ABTOMAaTHYECKOTO M3MEHEHHs I'€OMETPUUYECKHX pa3MepoB, KOJIECHBIH nuddepeHIuan cnoco0CTBYIOT
IUIABHOMY pasroHy MOOMJIBHOTO arperara, NpefoTBpalias BBIXOJ €ro JIBUTaTelss Ha IMeperpy304HbIN
PEKHUM, TIO3BOJIsIs YIPABIATH JaBJICHUEM B IISITHE KOHTAKTa KoJjieca C ONOPHOW MoBepxHocThio0. Ha mpo-
LiecC B3aUMO/ICHCTBUSL MOAEPHU3UPOBAHHOTO KOJIECa C OMIOPHOW MOBEPXHOCTHIO BIHUSIOT MEPEAATOYHOES
YHCIIO BCTPOSHHOTO PEAYKTOPA, aBTOMAaTHYECKUH MEPEKIIIOYEHHE eTo pexnma padoTsl. MeToauka uc-
ClIeIoBaHU Oa3supyeTcs Ha CHCTEMHOM aHan3e (haKTOpOB, UMEIOMINX MPUIHHHO-CIIEIICTBEHHYIO CBS3b
C Ka4eCTBCHHBIMH U SHEPTETHYECKUMH IOKa3aTelIsIMH pabOThl MOOWIBHBIX arperaToB, WX KOJECHBIX
aBrxuTenel. IIpenmyinecTBa TpaHCIIOPTHO-TEXHOJIOTHIECKOTO arperata ¢ KAHEMaTHIeCKO aBTOHOM-
HOCTBIO COCTaBJIIOLIMX COCTOMT B ()OPMHUPOBAHUH JOTIOJIHUTEIHLHON KAacaTeIbHON CHIIBI U KPYTSIIETO
MOMEHTA Ha JIBIKUTENE, aBTOMATHUECKOM M3MEHEHHH MepPeJaTOYHOr0 YHCiia BCTPOSHHOI'O KOJIECHOTO
penykTopa, B INIABHOM TPOTaHHM arperara ¢ MecTa, MPeJOTBpPaIleHUH OYKCOBaHHMS JIBUKUTEIEH U BbI-
X0/la JIBUraTelis Ha Neperpy304Hblid pexuM. B CBSA3M ¢ BBINIEHU3I0KEHHBIM, IPU MPOYKX PABHBIX YCIIO-
BUSIX IOTpeOHast MomHOCTh JIBC TpaHCHOPTHO-TEXHOJOTMYECKUX MAIIHH C KHHEMAaTHYECKOH aBTOHOM-
HOCTBIO COCTABIISIONINX MOXKET OBITH CHIDKEeHA Ha 8-10%.

KnaioueBble ci10Ba: TpaHCIIOPTHO-TEXHOJIOTMYECKHE MAIIMHBI, KHHEMAaTHYeCcKas aBTOHOMHOCTD,
BCTPOCHHBIN KOJICCHBIH TU(PepeHIra, moka3arenn 3PPeKTHBHOCTH.

Beenenune. IIpoGnema moBbIIeHHS 3(PQeK-  HAYUIbHOH CTOMMOCTH MAIlIWH, IPHBEICHHBIX
TUBHOCTU TPAHCIOPTHO-TEXHONOTMYECKUX Ma-  3KCIUIyaTallMOHHBIX 3aTpart.
umH (TTM), MOOWIBHBIX arperatoB SBISETCS B unensix mnoBbimeHust 3)(GEKTUBHOCTH MO-
MHOTOTPaHHOMH, CBA3aHA C YIy4llIeHHEM TeXHUKO-  OMIBHBIX arperatoB (MA) cTpeMsTcs yBEJIUYHUTh
9KOHOMHYECKHX M 3KOJIOTHUECKHX IOKa3aTeNiel,  MoCTymaTeNbHYyl CKopocTb. CKOpOCTH MOOMIIb-
MIOBBIIIEHHEM CTEIICHH HAarpy3KH JABHMIATeNs, CO-  HBIX arperaTtoB M paboumx OpraHoB, KakK IIPAaBUIIO,

BEpIIEHCTBOBAHMEM KOHCTPYKLIUH M METOJUKM  COBHAJAIOT MO BEIMYHHE, BO BPEMEHH M B IPO-
npoektupoBanuss TTM, celbCKOXO3AHCTBEHHBIX  CTpaHCTBE. Takoe pemeHue B MA ¢ kecTKoOH
MallliH, pabo4YuX OPraHoB, yJNYYIIEHHEM TEXHO-  CBSA3bI0 MOOWJIBHOTO SHEPTEeTHYECKOrO CpPE/CTBA
JIOTUU UX TpuMeHeHus u 1p [1, 2, 3]. (M3C) ¢ pamoii, Ha KOTOPOI1 )KECTKO 3aKPETIICHBI

CuernHasi Macca KOJIECHOTO TPaKTopa Hrpaer WCTIONTHUTENIbHbIE  paboune opranel  (MPO),
OTIPENIEIAIONIYI0 PONb B OOECHEYCHWH BBICOKMX  TNPHBOIWT K YBEIWYCHHIO CKOPOCTH HArpYKECHHS

9KCIUTyaTAaI[MOHHBIX IIOKa3aTesiel, B OrpaHude-  JIehopMHpyeMon cpensl, o0ycaBiuBast
HUM TEXHOTEHHOTO  BO3JCMCTBMS  XOJOBOM  BO3pacTaHHEe €€ TMpeNeoB  TEKy4ecTH W
cucTeMbl Ha oOpabaTbiBaeMylo 1mouBy. Pacripesie-  BpEeMEHHOTO CONPOTHBIICHUS, CIIEOBATEIBHO, U
JICHHE CLEMHOM MacChl TPaKTOpa B yCIOBUSX DKC-  3Heprosarpar [4, 5].

IUTyaTaluy 3aBUCUT OT KOMIOHOBKH MOOMIIBHOTO HaydHble M3bICKaHUsI MOKA3aJHM MEPCIIEKTHB-
sHepreTudeckoro cpencrsa (MOC), pacnosoke-  HOCTh HE3aBHCUMOIO HW3MEHEHHs CKOPOCTH ITy-
HUS 30H HAaBEIIMBAaHUS CEIbCKOXO3AHCTBEHHBIX  TEM IIOBBIIICHHS KHHEMAaTHYECKOW aBTOHOMHO-
MAaIlliH ¥ TEXHOJOTHMYECKOro 00OpydOBaHUS, pe-  CTH cOCTaBIMOmKX MA [6]. DTo aKkTyanbHO Kak
KUMOB paboTel ux pabounx opraHos [4]. JUIA paMbl opyzaus otHocuTensHo MOC, Tak u

JIis TIOBBIICHWST CIHEMHOW Macchl MPUMEHSIOT  HCIOIHHUTENBHBIX pabounx opranos (MPO) oTHO-
Oaiact, Macca KOTOpOrO HMHOIZAa COM3MEpPHMa  CHUTEJBHO pambl opynus [7, 8, 9]. Tak kak B 601b-

¢ maccoit MOC. LIIMHCTBE CJIy4yaeB CHUJIOBBIE M KHHEMAaTHYECKHE

[MomoxuTenpHO  BAMSIET HAa  TEXHHWKO-  [OKAa3aTelW pabdo4YMx OPraHOB TPAHCIIOPTHO-
SKOHOMHYCCKHE  [OKa3aTelW  TPAHCIOPTHO-  TEXHOJIOTMYCCKUX MAIIWH M3MCHSIOTCS OJHOBpE-
texHonorudyecknx MamuH (TTM) ocHameHne UX ~ MEHHO, TO BaKHO pa3padarbiBaTh MA, B KOTOPBIX
MHOTOCTYIIEHYaTOH miu OeccTymeHdaTol Tpanc- ~ MOC, pama opyausi ¥ UCTIOTHUTENbHbBIE padoune

MHCCHCﬁ, HO OHO COITPOBOXIACTCA IMOBBIIICHUEM Opranbl HMCIOT pPA3JIUYHBIC 110 BEJIUYMHE H

59 Becmnuuk Kasanckoeo I'AY Ne 2(74) 2024



TEXHUYECKHUE HAYKHU

HaMpaBJICHUIO CKOPOCTH, BO3MOXKEH aBTOMAaTH4e-
CKM CJIBHUI HX CKOpOCTeHl BO BpPEMEHH U
B mpoctpancTse [10].

CucteMHBIH  TOAXOA K  TIOBBIIICHHUIO
3¢ (PEKTHBHOCTH TPAHCIIOPTHO-TEXHOIOTHYECKIX
MA mnoxa3al, 4TO W3MEHEHHUs] TEXHOJIOTHYECKHX
apameTpoB, PEXKUMOB pabOThI, CKOPOCTH U TITy-
6unbl X012 VIPO BO3MOXKHBI BO B3aUMOOOYCIIOB-
JICHHBIX TIpefesiax, 0O0YCJIOBJICHHBIX 3KOJIOTHYE-
CKUMH, arpoTeXHHMYECKUMH, OSKCIUTyaTallMOHHbI-
Mu TpeboBanmsmu [11]. B mouBooOpabaTsiBato-
omx MA TOIBOI PHEPTUH K PadOYMM OpraHam
OCYIIECTBIISIETCSI Kak uepe3 nBmxkutenn MOC,
TaK M HEMOCPEACTBEHHO K pabodeMy oprasy, a K
KOMOMHUPOBAaHHBIM pabo4YMM OpraHam, Kak mpa-
BHJIO, TTOJABOAMTCS IO 0OOUM KaHaIaM.

MOIITHOCTh JBUTATENs M €ro MPUCIOCOOIICH-
HOCTh K Teperpy3kaM HpOJUKTOBAHBI, MPExKJe
BCETO, YCIOBHSAMH pa3roHa MA, KOTOpble INpH
YCTAHOBHBILEMCS PEXHUME IBIKCHUS CTAHOBATCS
N30BITOYHBIMH. DTO MOATBEPKAACT AKTYaIbHOCTD
pa3paboTkn MA ¢ HO3TanmHBEIM pPa3srOHOM Macc
€r0 COCTaBJIIOIINX, YTOUHEHHUsS METOJUKH 000C-
HOBaHUS MakcuMasbHO# MouHocTu JIBC, moBbI-
nreHus ko3¢ GuLneHTa Harpy3Ku.

OO0ecne4yeHuIo MIIaBHOCTH pa3roHa Macc Tsra-
4a, Macc Opyaus, MOYBOOOpadaTHIBAIOIINX Pado-
YUX OPraHOB IOCBSIIEHBI UCCIEIOBaHNS MHOTHX
yuensix [12, 13, 14]. IlaccuBHBIE («MEpPTBBICY)
Macchl MA cOCTaBISIOT NMPEBAIMPYIONIYIO 4acThb
mosHON Maccel MA. PO ¢ xecTkUM KperIeHu-
€M Ha paMe Opyaus SBISIOTCS HEOThEeMJIEMOH
4acThIO MACChl OPYAUS, TPAGKTOPHUS U KMHEMAaTH-
Ka UX JABWXKEHHS OIpeenseTcs aHaJIOTHYHBIMHU
TOKa3aTeJsIMK [IEHTpa Macc Bcero arperarta. Ha
pasrod macc MOC, naccuBHBIX Macc OpyAus Tpe-
OyeTcst 3HaUMTEIbHAs YaCTh MOIIHOCTH YCTaHOB-
nienHoro Ha Hem JIBC.

IMpod. Mensenes B.U, yueHble ero Hay4HOM
IIKOJIBI OOOCHOBANIM HAIPABJICHHE ITOBBIIICHUS]
3¢ (GEKTHBHOCTH KOJECHBIX MOOHWIBHBIX arpera-
TOB 0Oecre4eHNeM KHHEMaTHIeCKOH aBTOHOMHO-
ctu cocrapisronux MTA: MOC, cenbckoxo3sii-
CTBEHHBIX MAIMH, HCIIOJHHUTEIbHBIX pPabounx
opraHoB. B mpouecce paboTsl MOOMIBHBIX arpe-
raToB CKOPOCTh U MyTh MEpEMEIIeHHs Macc pabo-
YHX OPTaHOB JIOJDKHBI OBITH BO3MOXKHO OOJBIIN-
MH TI0 CPaBHEHHIO C COOTBETCTBYIOIIMMHU ITOKa3a-
TeIIMH LEHTpa Macc arperara. Y CIEIIHBIM
HanpaBJIeHUEM NoBbleHus Harpy3ku JBC sBis-
eTcsl IPUMEHEHHE AKTHBHBIX PabOYMX OpraHoB,
COBEPIIAIONINX JBUXKEHUS, OTJIUYHBIE MO BENHU-
YMHE M HAlPaBJICHHUIO 10 OTHOLICHUIO K JIBIKE-
HUIO [IEHTpPa Macc arperata. ABTOHOMHOCTb JIBH-
KEHHs pabodnX OPraHOB B TaKHWX arperarax Imos-
BOJIIIOT ~ Pa3HOBPEMEHHO  TPaHCHOPTHPOBATh
«MEPTBBIE» MAacChl U OCYIIECTBISTH TEXHOJOTH-
yeckui mporecc. B kuHemaTHdyecku packpemno-
LIEHHBIX MOOWIBHBIX arperatax MOIIHOCTb Ha
pasroH u nojuepxanue nswkenus PO c HeoO-
XO/IMMOM TOCTYyNaTeIbHOW /UM OKPY)KHOU CKO-
POCTBIO  CPaBHHUTENBHO MeHbIne. CrenoBaTelb-
HO, TaKHE arperaTsl MPH BBIIOIHEHUH YHEProeM-
KX PaboOT MOTYT yIOBIETBOPSTHCS YCTAaHOBKOH
Ha HUX JBUTATEeJICH Majod MOIIHOCTH, TEM
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caMbIM, CHI)Kasi OCTPOTY MpOOJIEeMBbI HEJOTPY3KU
JBC. s mo3TanHoro pasroHa moJpecCopeHHbIX
u HemozapeccopeHHBIX Macc MDC mpemroxeH
IBIDKHUTENIb CO BCTPOCHHBIM KOJECHBIM maude-
pernuanoM. IlpeanoxkeHbl MOYBOOOpadaTHIBatO-
IIMe arperartsl Ui 00paOOTKH CKIOHOB CO CHIBU-
TOM BO BPEMEHH IIPOLIECCOB TPAHCHOPTHUPOBKH
MACCUBHBIX Macc OpyJus W akTHBHBIX Macc. [lo-
CJIC/IHUE IIPEACTABIICHBI KECTKO 3aKPETUIEHHBIMU
pabounmMu opraHamu Ha matgopme, IBIKYIIEH-
Csl CO CKOpPOCTBIO, KPaTHO IIPEBBIMIAIONICH CKO-
pocts MOC u pambl Opyaus, IPHYEM IBMKCHUS
MIPOMCXOAT B KaK OJHOH (TOPU30HTAIBHO) IIJIOC-
KOCTH, TaK W Pa3HBIX MIOCKOCTIX. KmHemarmue-
CKasi aBTOHOMHOCTb Pa0OYMX OpPraHOB OTHOCH-
TEJIbHO pPaMbl CEJIbCKOXO3SMCTBEHHON MalllWHbI
JIOCTUTHYTa pa3paboTkoll pabo4yMX OpraHoB —
JBIDKUTENEH, nmouyBodpe3; paboyux OpraHoB Ha
YIPYTUX CTOWKaX; KOMOMHHUPOBAaHHBIX MOYBOOO-
pabaThIBalOINX padOYNX OPraHOB U MEXaHU3MOB
C PCAaKTUBHBIMH CaMOIPHUCIIOCAOINBAIOIINMHUCS
pabounmu opraHaMu ¢ 4-5 CTEIEHSIMH CBOOOIBI.

CnenoBaTenbHO,  aKTyaldbHa  pa3paboTka
MO6I/IJ'H)HI)IX arperatoB, B KOTOPLIX JIBUKCHUC
MACCUBHBIX MAacC OCYIIECTBIAETCS C TEXHOJIOTHU-
4eckl OOOCHOBaHHBIMHM CKOPOCTAMH, a pabouue
OpTaHbl — CO CKOPOCTSIMH, BEIMYHMHA W HalpaBJie-
HHE KOTOPBIX CIIOCOOCTBYIOT HOCTH)KCHHIO BBICO-
KOW TPON3BOJUTENBEHOCTH M OTPaXKaroT M3MEHe-
HUS PEOJIOTMYECKHX CBOWCTB MaxOTHOTO CIIOA.
Pa3zpaboTka mokazareneil OIEHKH NPEHMYIIECTB
TTM ¢ KuHEMAaTH4eCKOHl aBTOHOMHOCTBIO CO-
CTaBJIAIOMINX SABJIICTCA OCHOBHBIM COJICPIKAHUEM
HacTosiei paboThl.

Llenpro  mccneoBaHW — SIBJISETCS  OICHKA
3¢ HEKTUBHOCTH TPAHCIIOPTHO-TEXHOJIOTHYECKUX
MalllH, MOOWJIBHBIX arperatoB C KHHEMaTHYe-
CKOM aBTOHOMHOCTBIO MX COCTABIISIOIINX.

YcaoBus, matepuaj M MeToabl. MeToauka
HCCIIeIOBaHUN Oa3upyeTcss Ha CUCTEMHOM aHaJlu-
3e (baxTopos, HUMEIOLINX MPUYUHHO-
CJIC/ICTBEHHYIO CBSI3b C KaueCTBEHHBIMH U JHEp-
TeTUYECKUMU TO0Ka3aTesIMU paboThl MOOMIIBHBIX
MOYBOOOpa0aTHIBAIOIINX arperaTtoB, MX KoJiec-
HBIX JABHKHTEIICH.

Jlns  KOMM4eCcTBEHHOMU Ka4eCTBEHHOMU
OLICHKHN IpEeEUMynieCTB TPaHCIIOPTHO-
TEXHOJOTMYECKUX MAIIUH ¢ KHHEMaTHYEeCKON
ABTOHOMHOCTBIO €T0 COCTaBIISIOIINX UCIIOIb30Ba-
HBl METO/(bl AHAIUTUYECKOTO, CPAaBHHUTEIHHOTO,
MH()OPMALMOHHO-JIOTHYECKOTO ¥ CHCTEMHOTO
aHanu3a  (aKTOpoB, MMEIOIIUX HPUYUHHO-
CJIC/ICTBEHHYIO CBsI3b C TOKa3aTelnsiMH paboThI
MOOMJIBHBIX arperaToB, KOJECHBIX JBUXHUTEIEH,
WCTIONIHUTENBHBIX PabOYnX OpraHoB.  AHaIm3
JIByX3TaITHOH pabOTHl ABIKUTENS TPOBEICH Ha
MOJOKEHUAX TEOPUH KaueHHs AehOpMUPYEMOTO
KoJieca 1o Ae(OpMUPYEMOH OIOPHOM MOBEPXHO-
CTH.

PesysabTaTnl u o6cy:xkaenne. Crnenys mero-
JUKe, u3JI0keHHOH B [12], mis onenku 3ddek-
TUBHOCTM MA ¢ KHHEMaTHUYECKOH aBTOHOMHO-
CTBIO COCTABIISIIOLINX MPUHIMAEM YAEIbHBIHN IPy-
30000pOT - OTHOIIIEHUE TPYy30000pOTa arperara K
obpaboTaHHOM TUTOMIANN F*

u
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)

rae I' — rpy30060poT, paBHBIN nponsBencHuto G;

CHIJIBI TSXKCCTHU

COCTaBIISIIOLLEH arperara Ha

yTh S;, IPOWICHHBINA ee IEHTPOM Macc:

I = GiSi

2

B arperare ¢ kuHeMaTH4eCKOW aBTOHOMHO-
cThio coctaBisiomue MOC, mace opymausa, PO
OTIIMYAIOTCSI TI0 BEJTMYMHE YNIENBHOTO TPY30000-
poTa, TaKk KaK OTJIMYAIOTCS CHUIION TSDKECTU U Be-
JIMYMHAMHU MYTH, Ipoxoaumoro umu. Ha snepro-
3aTpaThl TAKUX arperaToB MOJIOKUTENBHO BIHSIET
CIIBUT TI0O BPEMEHH BBIMOJIHEHUS TEXHOJIOTHUYE-
CKHX TIPOLIECCOB 00paOOTKM MOYBHI M TPAHCIIOP-
THPOBKH BceX Macc arperara. [loTpeOHas momi-
Hocth JIBC ycTaHaBimBaeTcs Mo ee HaMOOIbIIIe-
My 3HAa4CHHI0 Ha 00paboTKy MO4YBHI pabodnMu
opraHamMi ¥ Ha TPAaHCHOPTHUPOBKY Macc arperara.
it 00pabOTKU OHOM M TOH Ke IJIONIATH MOX-
HO UCIOJIb30BaTh arperathbl ¢ pa3HOW €IUHUYHOMN
morHocThio JIBC, HO mipu pa3HBIX 3aTparax Bpe-

MEHH Ha 00paboTKy.
O¢pdextuBHOCTH

MA ¢ xuHEeMaTH4CCKOM

ABTOHOMHOCTBIO MOXXHO OLCHHUTH OTHOIICHHEM
YZENBHOTO TPYy30000p0OTa €ro COCTaBIIAIOIUX YF;
K aHaJIOTHYHOMY IOKa3aTelro arperara YF, OTpa-
XKAIOIIMM Da3HUIY UX CKOPOCTeH U Macc - Kodd-

¢dunmenToM #:

N = VYri/VrF

3

Jns KOMIUIEKCHOH OIIGHKH IpEenMYILECTB
arperatoB ¢ KHHEMaTH4eCKOW aBTOHOMHOCTBIO
Ipe/IaraéM UCIoJb30BaTh IPOU3BOAHYIO OT IPy-
30000poTa cocTaBiAOIUX MA 10 BpeMEHH OT

ypaBHeHHUs (2):
dr; ds;
dt 't

“4)

Torma, ¢ ygerom (1) u (4), yaedaspHbIH rpy30-
000pOT MPEJICTABUM BBIPAKEHUEM:

a

dye _ G 05
BS; dt ®)

dt

AHanu3 BeIpakeHHUS (5) TOKa3pIBaeT, 4TO Ha
yIeNbHbBIE PHEPro3aTpaThl B pacueTe Ha CAUHHUILY
MYTH NIPY TIOCTOSIHHOM IIMPHHE 3axBaTta B BIUs-
IOT Macca U CKOPOCTb JBIKCHHUS COCTaBIISIOIINX
arperara, Kotopsle B MA ¢ KHHEMaTH4eCKOH aB-
TOHOMHOCTBIO MOTYT OTJINYAThCSl KPATHO.

[Tpu 06paboTKe CKIIOHOB NEHCTBYET OTpaHU-
YEHUs] Ha BEIMYMHY M HAaIllpaBJICHHE IIOCTyIIa-
TenpHOU ckopocti Macc MOC u paboumx opra-
HOB C TOYKH 3pPEHHUSI 0€301aCHOCTH BBINOIHEHHS
paboT U BBIMOJHEHUS] IPOTUBOIPO3UOHHBIX Tpe-
6oBanuii. OTMETUM, YTO TMOBBIIICHUE TTPOU3BOTH-
TENILHOCTH yBEJIMYEeHHEeM ckopocTh MA mpu pa-
00Te Ha CKJIOHOBBIX y4acTKax He BCerja BO3MOXK-
HO B cwiy TpeOoBaHWII mo oOecrmedeHHio 0€3-
OTIaCHOCTH IepcoHana. TpebdoBaHuUs MO MPOTHBO-
9PO3MOHHON 3aIIUTE MPEANUCHIBAIOT JBM)KCHHE
paboUYMX OpraHoB IIONEPEK CKIOHAa WM BOJb
ropusoHTaieid.  CienoBaTeibHO, arperar Juist
00pabOTKU CKJIOHOB C OOKOBBIM BBIOCTOM pPabo-
YUX OpPraHOB, ABIXKYIIUXCS MO TOPU3OHTAIAM
npu aBrxkeHu MOC BIIOJIb CKIIOHA — XapaKTep-
HBIIl TIpUMeEp arperara ¢ KHHEMaTHYECKOW aBTO-
HOMHOCTBIO COCTABIIIFOLINX, YIOBJIETBOPSIET BBI-
II€Ha3BaHHBIM TPEOOBAHUSM.

Henocratkom arperata mis  o6paboTkH
CKJIOHOB ¢ OOKOBBIM BBIOEIOM pabO4MX OpPTaHOB,
Mo4YBoOOpabaThIBalONIMX (PE3EPHBIX MAIIUH SIB-
JSIETCsl  JKECTKO ~ OOYCJIOBIIEHHOE H3MEHEHHE
kodpdunueHta 1, Oe3 ydeTa HUIMEHUYHBOCTH
CBOHCTB 00pabaThIBaEMOTO IUIACTa Ha KOHKPET-
HOM y4YacTKe TIOJIs.

VYcTpaHeHHIO 3TOrO  HexocTaTka IpH3BaH
KpOTOBaTelb B  BHUJE TPYXKHUHBI  CIOXHOM
(OpMBI,  NPUKPEIUICHHBIH K  MYCTOTEJIOMY
JpeHepy 2 Ieepe3Horo Hoxa | depes moamnpy-
XHUHEHHYIO Tary 3 (puc. 1). KporoBarens 4 B me-
penHeil yacTu (a) BBIIOJHEH B BHJE KPYrOBOTO
MWIMHApa AuameTpoM D,, B cperHei (OCHOBHOM)
gactu (b) — B Bujie KOHyca C JMaMeTpOM OCHOBa-
Hus D,, B 3aBepmaromiedl yactu (c) — B BUIE
napaboionia.

1 2 \3

Dc!

Puc. 1 - Cxema peIxsiuTens ¢ IpyKUHHBIM KpOTOBaTeneM: 1 — mienepesHslil HOX; 2 — ApeHep
(TsiroBas omopa); 3 — nMpyXuHa TAru; 4 — NPy>KMHHBIN KPOTOBATENb: a - IIEPEAHss YacTh JuaMeTpoM D,
b - ocHOBHas YacTh TMaMETPOM OCHOBAHUS KOHYyca Dy, ¢ - 3aBEpILIAOIIAs YaCTh KPOTOBATEIS;

d — nmameTp mpyTKa
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Kunemarnueckue mnapaMeTpsl  IacCHBHOW
Macchl (IIeIep3HOTro HOXKa) M PEeakTUBHON Macchl
(IpYXMHHOTO KPOTOBATEINSA) OTIMYAIOTCS CYIIe-
CTBEHHO W W3MEHSIOTCS HENpephIBHO. Paboumit
OpraH XapaKTepH3yeTCs M3MECHCHHEM BEIHIMHBI
U HampaBJCHHUS CKOPOCTeH (PyHKIMOHAIBHBIX
COCTaBISIIONIMX Ha pa3lMuHBIX (a3ax B3aHMO-
JCUCTBUSI LICHTPAa Macc KpOTOBATENsl C IOYBEH-
HBIM IUIACTOM: PABHOMEPHOT'O JABHXKEHHsI, OTCTa-
BaHMs LIEHTpPa MacC KpOTOBaTessi OT CKOPOCTH
paMbl OpyaMs, OOYCIOBJIEHHOTO pacTSKECHUEM
kporoBarenst ((aza BBICTOSI), W3MEHCHHEM €ro
MHJIENICBO CEYEHMS, YCKOPCHHBIM JBHXXCHHEM
LIEHTPa Macc KPOTOBATEINS IMOCIE MPEOIOJICHHS
HepeyIUIOTHEHHOW IOJOChL. JI3MeHeHue Macchl
pabouero oprana B mpouecce ero paboThl B Ia-
XOTHOM €J10€ 00YCIIOBICHO NEPHOAUIECKUM (op-
MHPOBAHUEM IMOYBCHHBIX HAPOCTOB HAa BUTKAX U
UX CXOIOM. XapakTep IBIDKCHHS ()yHKIHOHAIb-
HBIX 3JIEMEHTOB CaMOIPHCIIOCAOINBAIOIIETOCS

A A
X X

a)
Puc. 2 — VI3MeHeHHe BO BPEMEHH ¢ yTH X U CKOPOCTH X' [IEHTpa MacC KPOTOBATENIs B 3aBHCUMOCTH OT
BEJIMYMHBI CKOPOCTH V IIENEPE3HOT0 HOXKA, TP ITOM V> V;

Ot cxopoctu BozzeictBuss WPO 3aBucur
HaTpsDKCHHE B IUIACTE, a TaKKe B PadOYmMX dJie-
MeHTax pabodero oprana. Eciu TpuHATH, 4TO
SHEPTUS pa3pyIICHUS

MIPONOPIHOHATIFHA Ppa3pyllaeMoMy OO0BEMY,
TO TIPU yAapHOM XapakTepe Harpy3KH JHEpTus,
HeoOXonuMas U pa3pylIeHHs MaTepuana, 0y-
JIET MEHbIIe, YeM MpU CTATUUYECKOW HarpysKe.
[Ipu BBICOKHX CKOpPOCTSAX pabodero opraHa B
MOYBE TPEOONATa0T XPYNKOCTh, a MPH MAbIX
CKOPOCTSX — TUIACTUYHOCTh. KapTuHy Hampsoke-
HUI pacCMOTPUM Ha OCHOBe Mozenu llapuibina
B. B. (u3menennoit monenu tena KenpBuna) [15].
B. B. Hapuisia BBen KO3 GUIHMEHT O, H3MEHSIO-
mmiicss B auanazone ot 0 mo 1, xapakrepusyro-
LU CTPYKTYpPHOE COCTOSIHUE Tela, TaK KakK MpH-
paienue neopMalry He BIIOJHE YIIPYTOTo Tela
3aBUCHUT HE TOJIbKO OT BPEMEHH, HO U OT COOTHO-
MIEHHs] YIPYTUX W TUIACTUYHBIX CBOHCTB B TIPO-
necce ero nedopmaruu. [Ipu gucroit ynpyroctu
6=0, u mpupamnienre nehopmManuu B HAPsIKEH-
HOM TeJie HeBO3MOXHO. OHO BO3MOXHO B CIy-
Yae, Koraa Tejo o0ianaeT BSI3KOCTBIO, TO €CTh, O
<1. JInsi cHMXKEHHs] CYMMapHBIX 3aTpar dHEPruu
HE BIIOJHE YIpyroe Teno (MOYBCHHBIA ILIACT),
MPEeXIE YeM pa3pyLIUTCs, OJDKHO MPOWUTH CTa-
OUH YIPYTOCTH, YIPYTO-BSI3KOCTH I YIPYTO-
IUTACTUYHOCTH W, HAKOHEI, IUIaCTHYECKOTO
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OPY>)KHHHOTO  KpPOTOBaTeNs  INpeaonpenesieH
0COOEHHOCTAMU KOHCTPYKLIUU pabouyero
oprasa, MPOJUKTOBAH WHTEHCUBHOCTBIO

U3MEHEHHs IPOJOJBHOI TBEPIOCTH MaXOTHOTO
cnost (puc. 2, a u 2, 6). V3MeHeHHWe TyTH X
MIACCHBHOM Macchl - LIEJEePe3HOT0 HOoXKa Ha PH-
CyHKax TNpEJACTaBICHO Jy4YaMH M3 Hadaia
KOOpJHMHAT, W3MEHEHHE CKOPOCTH X LEeHTpa
Macc KpOToBatelsl - IapaboyiaMH, a CyMMapHOU
CKOPOCTH  KpOTOBaTeldst -  CTYIEHYaTHIMH
KpUBBIMH. HempepblBHOE H3MEHEHHE MHIEICBO
CeUYCHHsl NPYKUHHOTO KPOTOBATENs IPUBOAUT
K TEepPeMEHHBIM 3HA4YCHUAM INUPHHBI 3axBaTa
(BemmuuHBl B B opmyie (5)), COOTBETCTBEHHO,
IUIOLIAa K U 00beMa Pa3phIXJICHHOTO MOYBEHHOTO
iacra, yOENBHBIX  ODHEPro3arpar. IMpu
YBEIMYCHUH IIOCTYNATEIbHOW CKOPOCTH COKpa-
IIaeTcs JIUTEIBHOCTH (a3bl BEICTOS (puc. 2, a),
IBIDKCHHE MpUOOpeTaeT Oojiee paBHOMEPHBIN
XapakTep.

X X

0)

Teuenns.  CiieoBaTellbHO, B 3aBHCHUMOCTH OT
KOHKPETHBIX MoKazaTesnen ¢usnKo-
MEXaHHYECKHUX CBOICTB TpHIIEXKAIIEro oObeMma
MaxOTHOTO ¢J10s1, eopMaTop AOJDKEH JBUTATHCS
C Pa3IM4HBIMU CKOPOCTSMU. [IpyXUHHBIN KpOTO-
BaTeNlb KOMOMHUPOBAHHOTO MOYBOOOpabdaTHIBaIO-
mero pabodero opraHa HO3BOJISIET PeaIn30BaTh
910 TpeboBanue. Ilocie mpeosoneHus mnepeyn-
JIOTHEHHOM MOJIOCHI B pe3yJbTaTe€ YCKOPEHHOIO
JIBIDKEHUS LIEHTPa Macc KpOTOBATeNsl B3aUMOJEH-
CTBHE BUTKOB M IIIacTa NMPHOOpETaeT yHapHBIil
XapakTep pa3HOW HWHTEHCUBHOCTH. Pesynbprar
yaapa BHUTKOB 3aBHCHT OT YCKOPEHHS KaKIOTro
BHTKA, CBOICTB IPHJICKAILETO IUIACTa, CETH Tpe-
muH, c()OPMHPOBAaHHOW MPOXOJIOM HOXa U
BCTPOEHHOTO JIpeHepa, UHbIX (paKkTOpoB.
[TepcriekTHBHBIM ~HallpaBJeHHEM obecrede-
HUS KHUHEMAaTHYeCKOW aBTOHOMHOCTH CaMOTO
MOBC Hamu paccMaTpUBaeTCs CABUHYTHIM BO Bpe-
MEHHU TPOLECC Pa3TOHAa €ro MOJPECCOPCHHBIX U
HETIOJPECCOPEHHBIX Macc, A d9ero Kojeca
MDOC npenyiaraeM OCHaIATh BCTPOCHHBIMH TU(-
¢epenumanamu. OTaeneHHE TOYKH IMPUIIOKCHUS
BHEIIIHEI Harpy3Kd U BEAYLIETr0 MOMEHTa OT OCH
BpAalLlEHHUs OTKPBIBAET BO3MOXKHOCTH YIPaBJICHUS
SHIOPOIl JaBleHHs B ISITHE KOHTAakTa KoJseca
C OMOpHOH mOBepXHOCTh. CIENCTBHEM 3TOTO
ABISIETCS  TPENOTBpAIlEHHE  cpe3a  TpyHTa,
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3aKJIIOYEHHOTO MEXAY JJIEMEHTaMH HPOTEKTOpa
IIMHBI B ISITHE KOHTaKTa, CKayka KacaTelbHOU
cuel Tipu pasroHe MOC U mepexioYeHn  mepe-
na4. [IpenoTBpamieHHUIO BHEMIHETO CKOJBKEHHS
JBIDKUTEINS TP W3MEHEHHH 3KCIUTyaTallMOHHBIX
YCIIOBUH B ONIPEAEICHHBIX Mpeesiax Clioco0CTBY-
er kodddumuent mnpucnocodmsiemoctn MOC,
NIPE/ICTaBICHHBI HAMU KaK MPOM3BEACHHE KOd(]-
¢unuentos npucnocodisiemoctu JIBC u xomnec-
Horo auddepeHnnaNILHOTO PeIyKTOpa.

B konecHOM ITaHETapHOM peayKTOope - Aud-
(epenmmane 6e3 CONHEYHOW IIECTCPHH OMWH W3
CaTeNJINTOB SIBJISETCA BEIYIIMM M HECYIIUM, K
HEMY MPHIIOKEHBI CHIIa TKECTH Oy, TPOAOIbHAS
cuna Py, (pucynku 3 u 4). Kpyramuit MOMEHT
JIBUTaTellsl TPAKTOPa BpPAIlaeT BEIYIIYIO HIECTep-
HIO 10 STMHIMKINYECKOH IIeCTepHe, B pe3yJIbTaTe
N3MEHSIOTCA a0CHMCCHI X M OPAWHATHI Z TOYKH
NIPWIOKEHNST BHemHeH Harpy3ku. Koseco co
BCTPOEHHBIM JH((epeHnnaroM B IOJI0KEHHN
BeAyIIeH HeCyIel IIeCTepHN B Hayaje pa3roHa
MPEACTAaBICHO HAa PHUC. 3, IPX STOM MIHOBEHHBIN
LeHTp BpamieHus O HaxOAMTCS 3a NpeaetamMu
o0oza Kosieca Ha TPOJOKEHHU BEPTUKAIBHOTO
nuaMerpa. Ha puc. 4 MrHOBEHHBIH IIEHTp Haxo-
JWUTCSI BHYTPH SIHUIUKIAYECKOW HISCTEPHHU, YTO
COOTBETCTBYET BTOPOMY 3Tamy pasrona. B mep-

BOM CIy4ae KMHEMAaTH4eCKUH paguyc Kojeca 7y
MPEBBIIIAET €ro AMHAMUYECKHH paJuyc, a BO BTO-
poM cirygae — Ha000pOT.

Ha mepBom stamne pasrona (puc. 3) o6ox xone-
ca He Bpawaercs. Iloctynaromuii oT ABUraTens
KpyTSIIUHA MOMEHT M,, BpallaeT ILECTEPHIO C
BEPTHKAJIbHOW HArpy3koi Oy MO SIHIUKINYE-
CKOM 1IecTepHe, MPeo10JIeBasi MOMEHT CUIIbI P08,
nepeAaBaeMoi OT paMbl TpakTopa K Kosecy. B
pe3ysbTaTe M3MEHSETCS 3II0pa JAaBICHUS, LEHTP
JaBleHUs (TOYKa MPHUIOKEHHUS Pe3yIbTUPYIOMIeH
CHJIBI) TIEPEMEIAETCs 10 MATHY KOHTAaKTa, BO3-
pactaeT TuIeHa TpeHHs KadeHus qa; (puc. 4).
HampaBienue NBWKEHUS! YacTHI] TIOYBHI B IISITHE
KOHTaKTa (HaBCTpedy BEKTOpY R, MPUIO0KESHHOMY
K LICHTPY JNaBJICHUS INEPIEHIUKYIIPHO OTPE3KY,
COEMHSIONIEMY MIHOBEHHBIH IIEHTP CKOPOCTEH
LEHTPOM [aBJICHHUS), CIIOCOOCTBYET IOBBIILICHHIO
JaBICHUS B ILITHE KOHTakTa. B HaOeraromien
30HE KoJIeca MPOMCXOANT yBEIWYCHHUE JaBICHHS
3a CYET NEpPEeMEILIEHUs Bajla BeAylled Hecyleil
HIECTEepHHU PeIyKTOpa oA ASHCTBHEM IPUBOIHO-
ro MoMeHTa. [Ipy mosoXuTeNbHOM pa3HOCTH abc-
IIHCC TOYEK NPHIIOKEHHUs BEpPTUKAIBbHOM Harpys-
KA Ha IIECTEPHIO M BEPTHKAJIBHOW PEaKIUH Ha
KOJIeco, Koraa adcIycca X MPEBbIMIAeT IIEUO dy,
(hopMupyeTCs OIPOKUABIBAIOIINI MOMEHT.

Puc. 3 — PaboTa kosieca Ha IIEPBOM dTale pa3roHa:

M - xpyTsmuii MOMEHT; Oy - CHJIa TSXKECTH; R - pe3yabTHPYIOLIas peakuus; R, — BepTUKaJIbHAS
COCTaBIIAIONIAs PEAKIMH; R, — TOPU30HTANIbHAS COCTABIAIOIIAS PEAKIUH; V — HAIIPABJICHUE
MOCTYNATENbHOU CKOPOCTH; 7 — KHHEMAaTHUECKUH paanyc KoJeca; 7y — JUHAMUUECKUI
pazuyc Koneca; O'-MrHOBEHHBIIT [IEHTp BpAICHHs

| D~

Puc. 4 — PabGota koiseca Ha BTOpoM JTame: M) - KpyTANIMA MOMEHT Ha 00o0zIe KoJjeca;
M, - XpyTAIMA MOMEHT Ha BeAyllew miectepHe; Oy - cuia TOKECTH; Py, - MPOJOJbHAs CHIIA;
P, — kacatenpHas cuia; R- pe3ylbTUPYIOIIAs peakius; R, — BEpPTHUKAIbHAS COCTABJISIONIAS PCAKIIHH;
R, — ropu3oHTabHas COCTaBIIAIONIAs PEaKLUn; Ry — CUla COMPOTHUBIIEHUS TEPEKaThIBAHUIO KOJECa;

V — HallpaBJICHUEC HOCTyHaTeJ’IBHOﬁ CKOPOCTH;

Iy — KUHEMaTHYECKHUM paguyc KoJjeca; rg — AMHaMu4ie-

cKkmii paanyc Koseca; O'-MrHOBEHHBIH LEHTp BPAIICHHS; X- a0CIMCCa LEHTPA BETyIeH IIECTePHH;
Z — OpAVHATA IICHTPa BEeAYIICH MECTePHH; ¢, - IJICUO TPEHUS KaueHHS
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OTOT MOMEHT, NPEOoJ0JIEeB MOMEHT WHEPIUU
KOJIeca U MOMEHT CONPOTUBIIEHUS OT TEXHOIOTHU-
YECKOM Harpys3ku, NPUBEIET K MOBOPOTY KoJeca
OTHOCHUTENIbHO LIeHTpa naBieHus. LleHTp nasne-
HUSI CTAHOBUTCSI T€OMETPUUYECKON TOUYKOM, OTHO-
CHUTENFHO KOTOpOTo OyAeT Bpamarbes KOJeco.
[Tpu aBwxeHun Koseca 0e3 BHEIIHErO CKOJIbXKe-
HUS 3Ta TOYKA CTAaHOBUTCS MIHOBEHHBIM II€H-
TpoM ckopocteil. Ee monoxxeHue (HUxKe ITHEBHOM
MIOBEPXHOCTH, HO BBIIIE JHA YriIyOJIeHus Koyeca)
MTOKA3BIBACT, YTO KHHEMATHUCCKHIH PEXUM Pado-
Thl  HE3HAYUTEJIBHO  IPEBBILIACT  CAUHMILY.
Hambomp1relt kacatenpHO# crile KOJIECHOTO JIBU-
JKUTEIl COOTBETCTBYET KMHEMATUYECKUI PEXUM
paborst A= 1,03 — 1,1[11].

IMocne 3aBepuieHust AByX (a3 pasroHa Beu-
YnHa MPUBOAHOIO MOMEHTa OT JABHUIAaTCJiA CHHU-
3utcs. Pepykrop mepeiiner B pexxum auddepen-
nuana. CHIKaeTcst M BeAyIInii MOMEHT Ha oboze
KoJieca, MPEeAOoTBpallias BHEIIHEE CKOJIbXEHUE B
[IITHE KOHTakTa. B 3aBUCUMOCTH OT JOPOXKHBIX
YCIIOBUN U U3MEHEHHS TEXHOJOTHYECKOTO COMPO-
TUBJICHUA MOXKCT MPOUCXOJUTH YCKOPCHHUC WA
3aMeJICHHEe BpalIeHUs KoJeca.

BcTpoeHHBI KOJIECHBIN IIIAaHETAPHBIA PELyK-
TOp, MO CYTH, SIBISIETCSI OECCTyNeHYaThIM Mexa-
HUYECKUAM TpaHC(HOpMaTOPOM KPYTSIIETO MOMEH-
Ta. OKCIEHTPUYHOE TIPWIOKEHHE BHEITHHX
HArpy30K M MPHBOJHOTO MOMEHTA, CIIOCOOCTBYS
IJJABHOMY HM3MEHEHHUIO BEIYyIIEro MOMEHTa Ha
o0oje KoJieca, MpeJ0TBpaIlaeT IPOCKAIb3bIBaHHE
KoJjieca 110 OIIOPHOM IOBEpXHOCTU. B pesynbTate
yIy4IIaeTcsl ANHAMHUKa IPEOJI0TICHUS JOPOKHOTO
npenATCTBUA B BUAEC IMOpOTa, a 3a CUCT U3MEHC-
HUsSI a0CIUCCH U OPAMHATHI TOYKH HX TPHIIOXKE-
HUS MOSIBJSIETCSI BO3MOXKHOCTh aBTOMAaTHYECKOTO
yHOpaBieHUs KOI(PQPUIMEHTOM IepeKaThIBAHUS
Kojeca. B cBA3M ¢ HENpepbIBHBIM M3MEHEHUEM
NI0JIO>KEHUS LIEHTPA BeyIEeH HECYIEH IEeCTEPHU
y KoJieca cO BCTPOCHHBIM Ju(depeHIinanom mo-
SIBIISAFOTCS. DYHKIIMU PETYISTOPa JOPOKHOTO IPO-
CBETa, aBTOMAaTUYECKH PEarupyromero Ha HepoB-
HOCTHU OIIOPHON MOBEPXHOCTU. J[OMONHUTEIbHBIE
MIPEATIOCHIIKK  (POPMHUPOBAHUS BBICOKOM Kaca-
TENbHOM CHUNBI CO3JAKTCS MPH HCHIOIb30BAHUU
yHHBepCaHBHOﬁ INUHBI C HEIIOJTHOKPYTJIBIM HC-
MOJIHEHHEM OOKOBBIX JOPOKEK B COUYCTAaHUU C
KpYTJION HEHTPaTbHON OEeroBOM JOPOKKOH.

O PeKTUBHOCTE KOJECHOTO JABMXKUTENS C

muddepenunanom TTM ¢ kuHEeMaTHYECKOW aBTO-
HOMHOCTBIO €r0 COCTaBJIIOIUX OOYCIOBJIEHa
(hopMupoBaHHEM:

- JONOJHHUTEIBbHON KacaTelabHOU cuibsl AP,
HanOoNpIIasi BETMYMHA KOTOPOH MOXKET COCTa-
BUTh 80% OT cwibl (Jy W3MEHSIOMIEHCST aBTOMa-
TUYECKU B 3aBUCHUMOCTH OT IIOJIOKEHHsI BeAyILei
Hecyllel IIecTepHH, KOTOPOe, B CBOIO OYepe.b,
3aBUCHUT OT YCJIOBMH 3KCILIyaTalluu;

- JIOTIOIHUTENILHOTO KPYTAIIEero MoMeHTa AM,
3a CUET JOMOJHUTEILHON KacaTeabHON cuiIbl APy,
Ero nambompmmas BenwawHa npu pasroHe MA B
3aBUCHMOCTH OT YCJOBHH CLEIICHHUS IIUHBI KO-
Jieca ¢ ONOPHOHN MOBEPXHOCTBIO MOXKET COCTABUTh
110 40% OT KpyTSIIET0O MOMEHTA, MOCTYIAIOIIETO
gyepe3 TPaHCMUCCHIO;

- MOBBIIIEHHOTO, B 1,5-2,4 pasa,
KO3 PHIHEHTa NPHUCTIOCOOIIEMOCTH MOTOPHO-
TpaHCMHCCUOHHOW ycTtaHoBkM MOC, paBHOro
MPOM3BEACHUIO KO3 PUIHEHTa MpUCTIOCOOIIsIe-
Moct [IBC K KpaTKOBPEMEHHBIM IMEpErpy3skam
Ha KpaTHOCTh M3MEHEHHMs MepelaTOYHOIo 4ucia
BCTPOECHHOTO KOJIECHOT'O penykTopa-
muddepennyana B 3aBUCUMOCTH OT 3KCILTyaTa-
LIMOHHBIX yCIIOBUH.

BeiBoab1. Pazpabotky TPaHCIOPTHO-
TEXHOJIOTMYECKUX MAIIWH B COOTBETCTBUH C KOH-
Henued KHHEMaTHYeCKOH aBTOHOMHOCTH CO-
CTaBJISAIOMINX CIIETyeT CUNTATh IEPCIIEKTHBHOM.

IIpemioskeHBl TEXHHUUYECKHE PEIICHUS JUIs
NOBBILIEHHUS P (PEKTUBHOCTH MOYBOOOpadaThIBA-
IOIIUX arperaToB ¢ KHHEMaTHYECKOW aBTOHOMHO-
CTBIO COCTaBISIIOIINX, OOOCHOBAHBI OIIEHOYHBIE
MOKa3aTeJ N MX NPEUMYIIECTB.

HeunenrpanbHoe TIPUIIOKEHNE CHIIBI
TSDKECTH W KPYTSIIETO MOMEHTa B KOJIECHOM
JIBIDKHTEJIE CO BCTPOEHHBIM AH(D(epeHIIHATEHBIM
peIyKTOpoM  Oo0ycnaBiuBaeT  (OpPMHUpPOBaHHE
JIOTIOTHUTEIHHOTO BEAYILEro KPYTSILIEro
MOMEHTa U  JOIIOJHHUTEIbHOM  KacaTelbHOI
CHJIBI, @ aBTOMAaTHYECKUI1 TIEpEeX0/1 IIaHETAPHOTO
penykTopa B muddepeHManbHbI  peKIM
B 3aBHCHMOCTH OT JIOPOXHBIX  YCJIIOBHH
CIOCOOCTBYET IUIAaBHOMY pasroHy TPaHCIIOPTHO-
TEXHOJIOTHYECKOW MAIIUHBI.

B cBs3M C BBHIIEH3NOKEHHBIM, MPH HPOUUX
paBHBIX ycHOBUAX mHoTpeOHass MmomrHOCTh [IBC
TTM ¢ KuMHEMAaTH4ECKONl aBTOHOMHOCTBIO CO-
CTaBIIIIOIIMNX MOYKET OBITh CHIDKeHA Ha 8-10%.
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BENEFITS OF KINEMATIC AUTONOMY OF TRANSPORT AND TECHNOLOGICAL MACHINES
Yu. F. Kazakov, Yu. V. Konstantinov, V. N. Batmanov, P. V. Zaytsev, K. A. Khafizov

Abstract. The efficiency of transport and technological machines is largely determined by the magnitude of the trans-
lational speed of the executive working units. The purpose of the research is to evaluate the efficiency of transport and
technological machines, mobile units with kinematic autonomy of their components. Machine units, in which mobile pow-
er means, the implement frame and the executive working units have kinematic autonomy, differ in the directions of move-
ment, their shift in time and space, and the magnitude of speed. The multi-channel power take-off of the power plant, the
time-shifted process of entry into operation of the components of the mobile unit, executive working units, and the use of a
wheeled propulsion device with a built-in differential contribute to achieving the goal. In a wheel differential, the points of
application of vertical load, longitudinal pushing force and driving torque are separated from the axis of rotation of the
propulsion unit. A combined soil-cultivating working unit - a mechanism with a spring mole handler, self-adapting to
changes in the longitudinal hardness of the soil by automatically changing the geometric dimensions, a wheel differential
contributes to the smooth acceleration of the mobile unit, preventing its engine from reaching overload mode, allowing
you to control the pressure in the contact patch of the wheel with the supporting surface. The process of interaction of the
modernized wheel with the supporting surface is influenced by the gear ratio of the built-in gearbox and the automatic
switching of its operating mode. The research methodology is based on a systematic analysis of factors that have a cause-
and-effect relationship with the quality and energy performance of mobile units and their wheeled propulsors. The ad-
vantages of a transport-technological unit with kinematic autonomy of its components are the formation of additional tan-
gential force and torque on the propulsion unit, automatic change of the gear ratio of the built-in wheel gearbox, smooth
starting of the unit, prevention of slipping of the propulsion units and the engine entering overload mode. In connection
with the above, all other things being equal, the required power of the internal combustion engines of transport and techno-
logical machines with kinematic autonomy of the components can be reduced by 8-10%.

Key words: transport and technological machines, kinematic autonomy, built-in wheel differential, performance
indicators.
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