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BUKOPUCTAHHSA EHEPITETUYHUX 3ACOBIB 3
PO3IIUPEHHSM iX ®YHKIIOHAJIBHUX MOXKJIUBOCTEH

JI.M. Iletpos, II.M. I1aBiaimun, O.A. I[llocTakoBCcbKMil
OoecbKuti 0eparcasHull azpapuuil yHigepcumem

B cmammi euxkonanmo auanimuyHuii 02110 CY4ACHUX eHepP2OHACUYEeHUX
Mpakmopie 3 Memorw ix BUKOPUCMAHHA HA CKIAOHUX CLIbCbKO2OCNOOAPCHLKUX
onepayisx 3 Memow pPO3UWUPEHHS X MeXHON02IUHUX Modcausocmeu. Takookc
3pobneno cnpoba 8UAGUMU WIAXU YOOCKOHANEHHS MAKUX MEeXHON02IYHUX oOnepayill
N0 HANPAMKAX C.2. UPOOHUYUMBA HA OCHOBI EIUKO020 (PAKMUYHO20 Mamepiany
BIOHOCHO ~ MOOIIbHUX — eHepeemudHux 3acobie. Auaniz eenukoi  Kintbkocmi
00CiOJHCeHb MOOIIbHOI MPAKMOPHOI eHepeemuKku ma po3poOoK HO8UX Mooenell
eHepeoHACUYeHUX mpakmopie 3 memoio ix euxopucmanns 6 AIIK, incmpymenmis
Wo0o iXx NPONOHYBAHHA HA DISHOMAHIMHUX MEXHONO02TYHUX ONepayiiax, a maxkodxic
po3uwiupents 06a3oeux QizuuHux napamempis (8UXiOHUX napamempis) maxKux
MawiuH i iX 08U2YHI8 OXONNIOE 6enuKky 2eany3v 010Ky mexawizayii AIIK. Cyuacue
BUPOOHUYMBO eHEPSOHACUUEHUX MPAKMOPIE 3HAXOOUMbCA 8 CMAHI CKOPOUYEHHS Ma
MOPANLHO2O  CMAPIHHA — NOBHICMIO  JIIKBIOOBAHO  MPAKMOPHI  3A600U,  He
POZUWUPIOEMBCA 2aY3b NPOBEOEHHS 8UNPODYBAHb HOBUX MPAKMOPIE 3 MEemoio ix
cepmugbixayii, wooo euxopucmauHsi. B oanuii uac, mabymoe, eiduysaiouu
Kkamacmpog)iunuti  cman  MOOIIbHO20 — eHepeemuKuy, O0esaKi  NIONPUEMCMEA
npucmynarnoms 00 po3podKu I opeaHizayii OpiObHOCepilH020 BUPOOHUYMBA
mpaxmoproi mexHixu. Ilpu yvomy mpaxmopu npoooexscyiomv NOOLIAMUC Ha
2yCceHu4Hi ma KoaicHi. Benuxka KinbKicmv OHOB1€HOI eHepeOHACUYEeHOI MEeXHIKU MA€E
HeOoliKU, MakKi 5K, no-nepuie, Yyi MpaKkmopu He GIOPI3HAMbCA 810 MUX MAULUH,
AKI 0-uu po3poobieni 6bazamo poKie@ Mmomy Hi 3 MEeXHIUHOI cmpykmypi (¢haxmuuro
HT-75, MT3-100), ni no msacosomy kaacy - 3, no-opyze, 60HU 5K | paHiuie He
Maoms HIAKUX 000AMKOBUX NPUCMPOI8 01 po3ulupenHs azpeeamyeanis. Ilesnuil
BUHAMOK CMAHOBUMb MawuHa Kiacy J5, pospobnaena ceoeo uacy 6 HATI i
00npaybo8ana 3apasz KOJEKMu8oM KOHCMPYKMOpIie Azpomauiy, ane makoodic 6e3
0odamkosux npucmocysanv. (Ocobaugicmev 6CiXx MawuH - ye MOACIUBICIb
VCMAHOBKU 2YMOAPMOBAHT 2)CEeHUYb.

Kiio4oBi cj10Ba: €HEproHaCHYCHUN TPAKTOp, PYIIiHA, KOJIECO, OCTOB, IBUTYH,
arperar, 3HapsIs.

Beryn. bararomporiecHi (Oaratooneparliiiii) MOOUTbHI TEXHOJIOT1YHI arperatu B
POCIIMHHUIITBI € Pe3yibTaT, 3 OJHOTO OOKY, PO3BUTKY TPAKTOPHOI €HEPreTHKH,
npuHaiiMHi, 3a octaHHi 50-60 pokiB; 3 1HIIOTO, - 1 II€ TOJIOBHE, - PO3BUTKY
CUIBIOCIIBUPOOHMIITBA (POCIMHHMIITBA). CydacHe CLILIOCIIBUPOOHUIITBO BTPATHIIO
OibIy YaCTUHY CBOIO TEXHIYHOTO OCHAIIEHHS, 1 TEMIIM BTpaT TOKH He
3HWXKYIOThCS. Lle 03Hauae, 110 A CBOTro Croco0y iICHYBaHHS, HE KaXKy4dHu BxKe MPO



ATPAPHMIA BICHUK ITPUYOPHOMOP’SI Bum. 90. 2018p.

BUKOHAHHS CBOiX CTpaTeriuHuMX 3aBAaHb B IOBHOMY 00Cs3i, BOHO, 1€
BUPOOHMIITBO  TMOBUHHO MaTH HAa  CBOEMY  O030pO€HHI,  MO-TIEpIIe,
BHUCOKOMPOAYKTUBHI TE€XHOJOTIYHI arperaTtd, 1o 3a0e3NevyyloTh 3HA4YHE peasibHe
CKOPOYEHHSI KIJTBKOCTI, MPH HE3MIHHOMY 00Cs31 MOJBbOBUX pPOOIT; MO-ApYTe,
CIIBI'OCIIBUPOOHUIITBO BHMAara€ MeEXaHI3aTOpiB BHCOKOIO PIBHA 3 THUM, II00
MIJBUIIYBaTH BUPOOJICHHS OJMHUYHUX MOOUIBHUX arperariB, SKy OTpUMAaJu
octanHi B BurpoOyBaHHiXx Ha MIC, 3 oJHOYACHMM BHpINIEHHSM NPOOIEMH
BHUCOKOi €pPrOHOMIKM Ta I1HXXUHIPUHTY JIIOJIMHO-MAIIMHHUX CHUCTEM SK OCHOBU
MIJIBUIIICHHS TPUBAJIOCTI pOOOTH MEXaHI3aTOPIB; MO-TPETE, Ma€e OYTH Tepe0aueHO
MIJBUIIICHHS PIBHS OpraHi3ailii BeICHHS IMOJIbOBUX POOIT K OCHOBH II1JBHIIICHHS
BUPOOHUIITBA Mpalll Ha MOJIbOBUX TEXHOJIOTIYHUX OMEpaIlisiX.

IIpob6aema. OCHOBHOIO MpPOOJIEMOIO WIOJO CTBOPEHHS, EHEPrOHACHYEHHUX
CHepreTUYHUX 3ac00iB 3 METOI0 PO3IIUPEHHA 1X (YHKI[IOHATIBHUX MOKJIMBOCTEH
MOJIATa€ B TOMY , IO HAalll TPYHTU HE CIPUKWMAIOTh BAXKKY MOOUIBHY TEXHIKY, a
TOMY HEOOXIJTHO IO MOXJIMBOCTI 3MEHIIUTH KUIBKICTh MPOXOIIB MO OJHOMY W
TOMY K CIiy.

AHaJi3 OCTaHHIX JocigkeHb Ta myOJikaniil. Po3poOku cxeM MOOUIBHHX
€HEpro3aco0iB 3akaJaiu aHaji3y MEpPCHEKTUBHI TPAKTOPHUX KOHCTPYKIIH, SKi
MOXXYTbh OyTH 3alpONOHOBAHI O CEPIMHOTO BUPOOHUIITBA B HaWOMMKUl 3-5 POKIB.
B nanmii yac po3poOisS€eThCS 1 YACTKOBO IOCTaBICHO HAa BHUPOOHUITBO HOBE
CIMEHCTBO TPAaKTOPIB KJIIACUYHOT CXEMHU 3 BEJIUKUM (MPSMO CKaKEMO) KUIBKICTIO
IMIIOPTHUX JeTajied 1 By3niB. HaliOunpin 3akiHYEHUM MPEACTaBHUKOM IIHOTO
cimericTBa Buctymnae Tpakrop ATM-5280 kiacy 5 motyxkuictio 180 k.c. (Puc. 1.1).
3a KOHCTPYKTHBHO-TEXHOJIOTIYHOIO CXEMOIO TPAKTOpP MaJlo BIAPI3HAETHCS BIJl
mozeneid MT3 (mepenHi 1 3aH1 KoJjieca pi3Hi; HOBOPOTHI - MEPEAHI; EPEAHIN MICT
Tex npoBiaHuit). Ha 6a31 Takoi cxemu nepeadayaeThecsl opraizallis BApOOHUIITBA
OUJIBIII MOTYKHUX MAaIlWH

Puc. 1.Tpakrop ATM-5280 knacy 5.

Meta pociimkenb: CydacHUM PIBEHb PO3BUTKY TEXHOJIOTIM J03BOJISIE 3HAYHO
niguiuTd KKJ[ BUKOpUCTaHHSI €HEproHaCMYEHUX €HEPreTUYHUX 3ac001B MPH K
HaNlOUIBIIOMY PO3IIMPEHH] X (PYHKI[IOHATBHUX MOXJIMBOCTEH, a TOMY MOCTaBJIEHA
MeTa SIK OUIbIII KOPUCHO BUKOPUCTATHU 3aKJIaJIeHUM TOTEHIal B TAaKU MOO1TLHUMN
3aci0.

Pe3yabTaTu pociigkenb. Kputepiem, 3a SSKMM OILIHIOIOTHCS OCHOBHI MMapaMeTpu
TYCEHHYHOTO PYIIIis, € 00epTaIbHIUI MOMEHT Ha BeaydoMmy KoJjeci. OOMexeHHIM
IIOJI0 3aCTOCYBaHHS KPHUTEPII0 € KUIbKICTh IUIOMAJO0K 3cyBy. Ha pucynky 2
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MOKa3aHa CXEMa HaTATY TYCEHHYHOIO JIAHIIOTa Ha BEIy4OoMY KOJIeCl Ta I'yCEeHHIIl
IpU 3aCTOCYBaHHI 3BHYAWHOTO TYCEHHYHOTO pyLIis, a Ha PUCYHKY 3 (a,0)
HaBEJCHA CXEeMa 3alpOMOHOBAHOTO TyCEHWYHOTO pYIIis, $SKa BHUKOHAHA IIO
eHepro30epirardiil TEXHOJIOTI.
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Puc. 2. Cxema HaTATY TYCEHHYHOTO JIAHITIOTA TI0 METO/Ty aHaJora:
1- Beayue koseco; 2 - 1[iBKa; 3 - najielb; 4 - 'yCEHUYHUM JTaHIIIOT.
2

Puc. 3. Cxema HaTsIry TyCEHMYHOTO JIAHIIOTA PYIIisl 3 €HEPro30epexeHHsIM TI0
3aMpONOHOBAHIN METO/HII (a) Ta MOJACIIOBAHHS HAXWUy 3yOIlsl BEaydoi 31pOUKd
(0): 1- Bemyue koJieco; 2 - TIOMAAKa 3CYBY, 3- najellb; 4 — TYCEHUYHUHN JaHIIIOT.
Po3zristHeMo 3MiIHEHHS KOOPAMHAT X Ta Y P MEepeCyBaHHI TPAKTOPA MO T'YCEHHULIL:

X i
I—=S|nqo

1)
I_y = COS @
OO6uaB1 yactuHM piBHIHHS (1) 3BeeMO 710 KBaapaTy Ta CKIaJAEMO:
2 2
Gj J{Tyj =sing? +cosp”® =1 (2)

X2-|-y2

’ :1—>In(x2+y2)—InI2:0 (3)
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[Tponorapudmyemo Bupas 3:
In{x? + y2)=1Inl? (4)
Buxonsdu 3 11bOro, OTPUMAEMO PiBHSHHS:

2 2 _ Alni?

X“+y“=e (5)
3amamocs JTHIMHUM 3HAYCHHSM TIOJOKCHHS TAajblll 3 JIAaHKH TYCEHHYHOTO
naHiora 4 ta o ¢popmysi (5) 3a nporpamoro "MS Exel” 1 BU3HAUMMO MOJI0KEHHS
“0co0JMBOI TOUKK™ SIKY MOHA 3pOOUTH 3a JjoroMororo mporpamu MathCad.
BucHoBku. IIpoBeneHuil aHaMITUUHMM OTJISA[ JIITEpaTypd IIOKa3aB, IO JIJIs
MIJBUIICHHS SKICHUX TOKa3HUKIB TYCEHMYHHMX PYIIIiB TOTPIOHO CTBOPUTH
YIOCKOHAJIEHy  MOJENb  TyCeHHMYHOro  pymmis.  [laTeHTHI  qocCimiJKeHHs
KOHCTPYKTHUBHHUX PIIlIEHb TOBEIN MOXJIMBOCTI CTBOPEHHS T'yCEHHUYHOIO PYIIis 3
JIBOMa CTCIICHSAMHU BUILHOCTI. JIOBEICHO MOMKIHMBOCTI MIABUINCHHS SKICHHUX
MOKA3HUKIB IIJISAXOM CTBOPEHHS TOPCIOHHOTO TyCeHMuHoro pymris. Ha
NETIOCTKOBIM JlarpaMi OTpUMaHl KOOPAMHATH OCOONMBOI TOUKM — 3abe3nedye
ONTUMAJIBHICTh PEKHUMY pOOOTM TyCEHUYHOro pymris. 3MiHA KOOpPAUHAT
MOCTYNAJBHOTO MEPEMILIEHHS TPAKTOpa B 3aJIEKHOCTI Bl NEPEMIIIEHHS TOYKH
JOTHKY 3yOI[IB BEAY4Oi 31pOYKH Yy BEPTUKAIBHOMY HAIPSIMKY BiJNOBIAAE€ 3aKOHY
€KCIIOHEHTU. 3MiHa KyTOBOi KOOpAMHATH OOEpTaHHS BEAy4Oi 3IPOYKH
3MIMCHIOETHCS 110 3aKOHY TaHTeHca. Di3udHa 3M1IMCHUMICTh KIHEMAaTHYHOI MOJIEN1
BEJIy4Oi 31pOYKHU 31 3MIHEHOIO KOHCTPYKIIIEIO JI0BEJIA, IO CHUJIa sIKa CIIPsIMOBaHA Ha
MEepPEeMIIICHHS TPAaKTOpa MPsIMO MPOMOPIIIHA MOABIHHOMY KPYTHOMY MOMEHTY Ta
3BOPOTHO MPOTOPIIiHA Pa/ilyCy Beay4oi 31pOUKH.
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NCITOJBb30BAHUE DHEPI'TOHACBIINEHHBIX DHEPTETUYECKHUX
CPEJICTB C PACHIMPEHUEM UX ®YHKIINOHAJIBHBIX
BO3MOXXHOCTEM

[Terpos JI.H., [Tapnumun I1.H., [loctakoBckuii O. A.
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KiudeBble c10Ba: SHEProHACHINIEHBIN TPaKTOp, ABUMKUTEINb, KOJIECO, OCTOB,
JIBUTaTellb, arperar.
Pesrome

B cmamve  swinonmen  ananumuueckui ~ 0030p  COBPEMEHHBIX
9HEP2SOHACHIWEHHBIX MPAKMOPO8 C UEelblo UX UCHONAb3068AHUA HA  CIOJNCHBIX
CeNbCKOXO3AUCMBEHHbIX ONEPaAyUsaX C Yeavl0 pPACUIUPEHUs UX MEeXHON02UYeCKUX
sosmodcHocmell. Takoice coenana nonvimrka 8vla8UMs NYMu COBEPUIEHCINBOBAHUS
MAaKux MexHoI02U4eCKUx Onepayuti no HanpasieHusim c.2. NPou3eooCcmed Ha
OCHOB8e  0OONbUWIO20 (HAKMUUECKO20 Mamepuania OMmHOCUMENIbHO MOOUTbHBIX
9Hepeemuyeckux cpeocmes. Auanuz OoabUI020  KOAUYecmeda UCCie008aHull
MOOUNLHOU —~ MPAKMOPHOU — SHEpeemuKku U  paspabomox HOBbIX Mooenell
OHEP2OHACHIWEHHbIX ~ MPAKmMopo8 ¢ yeavlo ux ucnoavzosanus 6 AlIK,
UHCMPYMEHMO8 N0 UX NPeONIONCEHUS HA PA3TUYHBIX MEXHOI02UYEeCKUX Onepayusix,
a makdxce pacuiupeHue 0A308blX  QuU3UYECKUX napamempos  (UCXOOHbIX
napamempos) maxkux MawuH u ux osuzcameinel oxeamviéaem OONbULYIO 001ACMb
onoka wmexanuzayuu AlIK. Coepemennoe npouze00cmeo HEP2OHACHIUEHHBIX
MPAaKmopo8 HAX00UMCs 6 COCMOAHUU COKPAWEHUs U MOPATbHO20 CMAPeHUs]
NOJIHOCMbBIO JTUKBUOUPOBAHO MPAKMOPHbIE 3A800bl, He pacuiupsemcs obaacme
NPOBeOeHUsi UCNBIMAHULL HOBBIX MPAKMOPO8 C yYeuvio ux cepmuguxayuu, o6
ucnonv3o8anuu.B Hacmosiwee 8pems, Nodicanyu, 4y8Cmeys Kamacmpoguueckoe
COCMOsIHUE MOOUNILHO20 SHEP2emuUKU, HeKomopvle Npeonpusimusi NPUCmynarm K
paspabomke U OpeAHU3AYUU METKOCEPULIHO20 NPOU3BOOCMEA MPAKMOPHOU
mexnuxu. Ilpu smom mpaxmopvl npooo*caom Oerumsvcs HA 2yCeHudHbvle U
konecHvle. Obunue  OOHOBIEHHOU  DHEP2OHACLIWEHHBIX — MEXHUKU  UMeem
HeooCmamxKu, maxKue KaxK, 80-Nepeuvlx, dMmu mpaKmopvl He OMAUYAOMmcs om mex
MAWUH, KOmopwle-1ubo paspabomanHvie MHO20 Jem HA3a0 HU C MeXHUYECKOll
cmpykmype (¢pakmuuecku JT-75, MT3-100), nu no msazosomy xnaccy - 3, 60-
8MOPYIX, OHU NO-NPENCHEMY HE UMEION HUKAKUX OONOJIHUMENbHbIX YCIMPOUCMS Ol
pacuwiupenus azpecamuposanus. Hexomopoe ucknouenue cocmasisem MAawiuHa
knacca 5, pazpabomanuas 6 ceoe epems 6 HATU u oOopabomana cetiuac
KOJLIEKMUBOM KOHCMPYKMOpo8 Azpomawia, HO makdce 0e3 O00ONnoIHUMETbHbIX
npucnocobnenui. OcobeHHocmb 6cex MAwiuH - MO B03MONCHOCMb YCMAHOBKU
DPe3UHOAPMUPOBAHHbBIE 2YCEHUY.

USE OF ENERGY-SATURATED ENERGY MEANS WITH THE
EXPANSION OF THEIR FUNCTIONAL CAPABILITIES IN THE
VILLAGE PRODUCTION
Petrov L.M., Pavlyshyn P.M., Shostakovsky O.A.

Key words: tractor, a wheel, a skeleton, the engine, the unit.
Summary
An analytical review of modern energy-intensive tractors was conducted in
the article with the aim of their use in complex agricultural operations in order to
expand their technological capabilities. An attempt is also made to find ways to
improve such technological operations in the direction of this region. production
based on large actual material relative to mobile energy products. The analysis of
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a large number of researches of mobile tractor energy and the development of new
models of energy-intensive tractors for the purpose of their use in the
agroindustrial complex, the instruments for their offering in various technological
operations, as well as the expansion of the basic physical parameters (output
parameters) of such machines and their engines encompasses a large branch of the
mechanization unit of the AP .Modern production of energy-intensive tractors is in
a state of reduction and aging, tractor factories are completely eliminated, the
field of testing new tractors for the purpose of their certification, for use is not
expanded. At present, apparently, experiencing a catastrophic state of mobile
energy, some enterprises are beginning to develop and organize small-scale
production of tractor technology. In this case tractors continue to be divided into
crawler and wheeled tractors. A large number of renewed energy-consuming
equipment has drawbacks, such as, firstly, these tractors do not differ from those
machines that have been developed many years ago either from the technical
structure (in fact, the DT-75, MTZ-100), not by the traction class - 3; and
secondly, they still do not have any additional devices to expand aggregation. A
certain exception is the car of class 5, developed at one time in NATI and has now
been refined by the team of designers Agromash, but also without additional
adaptations. The peculiarity of all machines is the ability to install trailed lorries.



