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CHUJIOBUI AHAJII3 TPAKTOPHOI'O ATPETATY 3 TAXOTHUM
IJIYT'OM

Hosxkux M.S., K.T.H., 1o0eHT, TarbsaiHueHko b.S1., K.T.H., JOLEHT,
Conapsos 0.0., acipanT
(Cymcoxuii HayioHabHU azpapruil yHigepcument)

Anomauin. B cmammi npedcmaesieHuti Cuno8uil anaiiz, KUl 6UKOHYEMbCI 3
Memow  GUABIEHHA  BNIUBY  KOHCMPYKMUBHUX  (Dakmopie [  308HIUHBLO2O
HABAHMAICEHHSl 8I0 HABICHUX I NPUYINHUX MEXAHI3MI8 HA NepeoHi0 1 3A0HI OcCi
YOMUPLOXKONICHOI MawiuHu. Lle 00360iume Hamimumu 3axo0u O0OMEHCEHHS MUCKY
KOJIC HA IPYHM | pAyioHAIbHO20 Nepepo3nooily HABAHMAICEHHS HA NePeoHi | 3a0Hi
Koseca 3 Memoio 00CASHEeHHs MIHIMANIbHO20 VWINbHEHHS IPYHN).

isb po6oTu Ta mocTanoBka 3agayvi. CruaoBa B3a€MOJ1sl BEIy4OTro 1 BEIEHOTO
KOJIIC 3 TPYHTOM JIeTaJIbHO PO3TJIsiHyTa B 0aratbox HaykoBux podotax [1, ¢.31-34; 2,
c.29-73]. BuBUEHHA AMHAMIKMA TpPAKTOpa 3 HABICHUM 3HAPSAASM MPOBOIMIOCH 3
MEeTOI0 3a0e3leyeHHsT HaOUIbIIOl TATM Ta CTIMKOCTI arperary a TakKoX
nonepe/KeHHsT BTpaTu kepyBaHHs [3, 4, 5]. Ane y BiZoMUX HaM poOOTax He
CTaBUTBHCS 3a7aya MpO palllOHAIbLHUNA MEepepo3IOaAll HABAaHTAXXEHHS Ha OcCl, 1100
3HAUTH cocoOu 3MeHIIeHHs a00 Xoua O BUPIBHIOBAHHS TUCKY KOJIIC Ha IPYHT 1 MpHU
bOMY 3a0€3MeUYUTH BCI 1HII eKCIUTyaTalliiiHi BUMOTHU (TATY, CTIHKICTh, KEpYyBaHHS
ta 1H.). lle pocute ckiagHa mpoOiemMa, TOMY WIO BCl pealibHI HAaNpsSMH
yIOCKOHAJICHHSI TPAKTOPIB, SIK MPABUJIO, TIOB’s13aH1 31 301IbIIIEHHSM MPOYKTUBHOCTI.

I'onoBua yacTuna. [lo3HaunMo cuim, 10 J1IOTh Ha TPAKTOPHUU arperar 3
MaxoTHUM IUIyroM y pobouomy ctaHi (puc. 1): G — BepTUKalibHa CUJia Baru
TpakTopa; Ya i ¥z — BepTHKanbHI HOpMaNBHI peakiii IPYHTY i HepeHiMH i 3aIHIMH
KonecaMu; A1 i A2 - Bixnosigni ropusontanshi peakuii. Ms i Ma - xpyTHi MOMenTH
(3a7H1 KoJieca BBAXKAIOTHCS BElyUUMHU, TIEPEIHI — BEJIeH1); P — cuiia onopy 1iyra, 1o
1l€e Ha mapHip, 3’€IHyIOYMd Iyr 3 TpakTopoM. Cuily P MOXHa pO3KIAcTH Ha
P, = Psina . pepruxanbHy CKIagoBy i - KPIOKOBY cuily. J[jisl mepenHix i 3amHix
KOJIC MO3HAaYuMO: Wi 1 Wz — KyTOBI HIIBUAKOCTI oOepTaHHs; ': 1 7z — 30BHIIIHI
paalycy IIHMH KOJIC; 1 — JWHAaMIYHI pajaiycu Kouiic; @i 1 @z — MO3A0BXKHI 3MIIIECHHS
HOPMAaJIbHUX PEaKIii.

OxpiM 1IBOTO, PU HEPIBHOMIPHOMY PYC1 TPAKTOPa 3 MPUCKOPEHHSM j BUHUKAE

M =
CuJIa 1HepIii , 1€ 9 (9 - npUCKOpPEHHSI BUILHOTO MaiHHS).

3 YMOBU CTaTU4YHOI PIBHOBar"k y CTaHi HEPYXOMOCTI TPAaKTOpa 3HAXOIUMO
BEPTUKAJIbHI CTATUYHI peakI(li Ha IEPEIHIO 1 3aHI0 OC1 TpPaKTOopa:

L _ch
V,=GF; Yi=GE M

P;=-mj



SIkmio s i Gz — muTOMUIT THCK KoOIic Ha IpyHT, a F ks 1 Fres — msiTHa konTakTy,
_II.
10 3 yMoBH 1 = Gz, a60 Fir/ Fra=1, CIIY€E, 110 €IMHOIO MOXJIUBICTIO BUPIBHATH
MUTOMHM TUCK M1J 3aIHIMH 1 MIEPEHIMU KOJIECAMH € PETYIIOBAHHSA 1’ SITEH KOHTAKTY
3a paxXyHOK 3MIHU THCKY MOBITpSI B IIMHAX.

Jlns Busnavenns momentis My i Ms posrmsanemo pisnopary xomic. Ha Bexyue
(3aHE) Komeco (pHc.2a) OKpPIM HOPMAIbHOrO HaBaHTaxeHHs Tka nmie peaxiis Fa
IITOBXAIOUYO0i CHJIM, CIIPSMOBaHA MPOTH IIBUAKOCTI MOCTYNAIBHOIO PyXy V 1 BeIy4Hid
momenT Ma, mo mepemaerscs Bim mBuryma. Peakuito R: rpymty mpemcraBumo y
BUTJIA/Ii TOPU30HTANBHOI CKIa0BOT Xz, COpAMOBaHOI y Gik MOCTYNANBHOTO PyXYy, i
HOpMabHOI cHu Yz, 3cyHyToi y Gik pyXy Ha BeTMUMHY KoedirieHTa KOueHHS T,
SAKUN HAa3UBAETHCS MO3/I0BXKHIM 3MIIICHHSAM HOPMAaJIbHOT peaKIlii.

For

Pucynok 1 — Cuiu, fitodi Ha arperaTt y po00o4oMy CTaHi.

[Ipu HepiBHOMIpHOMY 0O€pTaHHI KoJieca Ha HbOTO JIIIOTh TAaKOX MOMEHT CHUJI
iHepIii Mjs. CIPSMOBAaHUN TMPOTWJICKHO KYTOBOMY TPUCKOPEHHIO £ i
TOpPU30HTAIbHA CHJIa iHEpITii Pz , IPOTWJIC)KHA HATIPSMKY TIPUCKOPEHHS J.

Ha nepenne (Benene) kojieco AiIOTh TaKl 5K caMl CHIIH, SIK 1 Ha 3a/iHE (Beayye)
KOJIECO, 32 BUKIIOUEHHAM HampsaMkiB MomenTa M. i ropusonTtambHoi peaktii rpyHTy
X4, ki cIpsIMOBaHi IPOTH PyXy KoJeca.

V 3aransHOMY BHIaAKy Beayunii MomenT Mz min gac pyxy mo ropusonTanbHiif
TJTOIIMHI MOYKHA 3HAUTH 3 0ajaHCy MOTY>KHOCTEH 000X KOJIiC:

)



fisgr . fi=72
7€ 1 - MOMEHTH OINOpy KOYEHHIO BEAEHOTrO 1 BEy4Oro KOJic; Y Taq T Taz
Koe(DillIEHTH ONOPY KOUEHHSI KOJIiC.
ko TpakTOp pyXaerbcsa 3 poOOYMMH OpraHaMM y TPaHCIOPTHOMY

ToNoKeHHi (3a1Hi Koneca Bexyui), Tpe6a ypaxysatu moment Ms i Ma. Hopmanbhi
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Pucynok 2 - Cxemu cui, 110 AiI0Th Ha Beay4e (a) 1 BeaeHe (6) koJeca.

3uaiinemMo HopmanbHi peakuii Y1 i Yz Ha xomeca Tpakropa mix yac pyxy mo

TOPU30HTANBHIN MOBEPXHI IPYHTY 3 MOCTIHHOIO IIBUAKICTIO. JlJIS 1BOTO 3amUIIEMO
CyMH MOMEHTIB yCiX CHJI, IIFOUMX Ha arperar, BIAHOCHO TOYOK A 1 B:

My =Yia,+Gl.-Y:(l -a;)+ Psina-(l +a)+ Pcosa-b=o , (3)

sMp =Y, (l+a,)-Gl,+Y,a,+ Psina-a + Pcosa -b = 0; 4)

3anuieMo 111 piBHSHHS Y BUTJISIAL

-Gl + Yl - P(l + a)sina — Pbcosa =Y,a, +Y,;a,: (5)
Gl,-Y,l - Pasina - Pbcosa =Y, a, + Y;a,. (6)
[IpaBi yacTMHM pIBHSHb — 1€ MOMEHTH OIIOPY KOYEHHIO TpakTopa, sKi

MOPIBHAHO 3 PEIITOI0 YIEHIB, IO CKJIAJal0Th JIiBI YaCTUHU, HE3HA4YHI, TOMY B
THXKEHEPHUX pO3paxyHKax, MOB’A3aHUX 3 BU3HAYECHHSIM HOPMAJIbHUX PeaKIliit Y, i
Y.. Huvu moxHa 3HexTyBaTH [6, 53-54].

Toni HOpManbHI peakilii IPyHTY Ha KoJjieca MepeIHbOiI 1 3a1HbOT 0ceil OyyTh:

(7)
(8)
Tyt cuna - cuna TIru Ha Kproky. Tenep 3’ BIS€TbCS MOKIUBICTh PETYIIOBAHHS

CWJI TUCKY Ha I'PYHT LUISIXOM 3MiHM po3MipiB a, b 1kyTa & .
Sk mpaBWilo, BEIy4YMMH KOJE€CAaMM € 3aJHl Koieca Tpakrtopa. JlomaTtkoBe
HABAaHTAXXEHHS LHMX KOJIC 3a0e3MeuyeThCs 3a PAaxXyHOK Baru HaBICHUX 3HAPAIb 1
KPYTHOTO MOMEHTY Ha oci. TsroBa cuia nponopiuiiHa Cuil Baru, sika IpuXoAuTh Ha



BeJlydl Kojieca, TOMY 13 BCi€i Baru TpakTopa MpUOIH3HO JIBI TPETUHU NPUXOAUTH HA
3aJIH1 KoJieca 1 OJJHa TPETUHA - Ha TiepeaHl. ICHYI0Th TaKOK OOMEXEHHSI MIHIMAJIBHOT
Bard Ha IMepeAHi Kojeca, 100 3a0e3nedynTd KepyBaHHS TpakTopoM. Hac ke
IHTEpecye caMe MUTOMUN TUCK KOJIIC Ha IPYHT. Y HEpoOO4YOMY MOJI0KEHH1 HAaBICHUX
YY OPUYINHUX 3HAPAIb MUTOMUNA THCK MEpPEAHIX KOJIC OUTbLIMHM, HIX 3aJHIX, IO
BU3HAYAETHCA MIMPUHOIO IIMH, J1aMETPOM KOJIC 1, SIK HACIIIOK, PO3MIPOM I1’ATHA
KOHTaKTy. [HKOIM poOUTHCS MEPEepO3NOILT 3araibHOT Baru Mk MEepeHIMHU 1 3aAHIMU
KOJIeCaMH ILJIIXOM BUKOPHUCTaHHS J10JaTKOBO1 Baru (6anacty). Llei cocid He MokHa
BBA)KATH palliOHAJIBLHUM, TOMY IO Hallla I[UIb MOJISATA€ Y 3MEHIIIEHH] TUCKY Ha IPYHT.
CyTT€BO TakoOX BIIMITUTH, IO JOJaTKOBAa Bara, Xo4a W 3MEHIIYE BIPOTIIHICTH
OykcyBaHHs Ta 30UIblIye TATOBY cuily, BoHa 3MmeHinye KKJI mamuuu, Tomy 110
30UTBIIY€EThCA HaBAaHTAXEHHS HAa TPAHCMICIIO, 0COOMMBO Ha HIDKYMX Mepeaauax, 1
30UIBIIY€ETHCA ONIP KOUYEHHIO KOJIIC.

Jlis aHamizy CHIBBIAHOIIEHHS MDK HaBaHT@KEHHSIM Ha MOCTH TpaKTopa
BBOJSITbCA TaK 3BaHI KOE(QILIEHTH HaBaHTAXKEHHS KoJic. ICHYIOTh pekoMeHarii
I0JI0 3HAYEHHS UUX KOe(DIIeHTIB Al TPaKTOpiB pi3HUX Mapok. llpu mpomy
MEPECiIYEThCS JIUIIE OJIHA LUIb: K 3a0€3MeYUTH HEOOXIJHE TATOBE 3YCHJIUIS, IO
PO3BUBAETHCS BEyUUMH KOJIECaMu, 1 peaiizyBaTu MpUOIU3HY PIBHICTh KOE(II€HTIB
HABAaHTAXXEHHS MEpPeHIX 1 3aJHIX Kodic. Aje 1e He MPU3BOAUTH IO BUPIBHIOBAHHS
MUTOMOTO TUCKY Ha IPYHT M1l IEPEAHIMHU 1 3a]THIMU KOJIECaMHU.

Haii6Ginpin cyTTeBUN mepepo3nofil MDK HOPMajJbHUMHU pEaKUisIMH IPYHTY
OB’ SI3aHUI 3 CHJIOIO TATH Ha KPIOKY:

9

Tyt MoxvBe 3Ha4YHE MEpPEeBaHTAXKEHHS 3aJ(HIX KOJIIC 1 3MEHIIIEHHS Bard Ha
nepeHi Kojieca 10 BeIMYUHU, HeIOCTaTHBOT JIJIs1 3a0€3MeUeHHS KepYBaHHS TPaKToOpa.
OOMEXUTH PO3BUTOK TaKUX IMOJI1 MOYKHA JIBOMa CIIOCOOaMMU:

1. 3MeHIICHHSIM KyTa & | 110 T0CATAETHCS PEryIIOBaHHSIM BHUCOTH /.

2. BHUroTOBIIEHHSAM TEJIECKOMIYHMX TAT JJI1 HABICHOTO YHM TIPHUYIITHOTO
3HApSIA, 00 PETryIIoBaTH Po3Mip b.

IcHyrOTh pexoMeHaallii MO0 Bard Ha MEPEAHIO BiCh: BOHA MOBHHHA OyTH HE
MeHmme 15% Bixg 3araiapHOi Barw, a SKIIO 11 yMOBa HE BHKOHYETHCS, TO Tpeda
JIOBAaHTAXXUTHU MEPETHIO BICh 0AIacTOM.

Bu3HaunMo Hampy>keHHsS B TPYHTI 3 ypaxyBaHHSM TSATOBOT'O OMOpPY, SKUH

MpeacTaBlieHuld piBHOAIIOUOI P mig kytom @ 1o moBepxHi rpyHTy. HopMmanbHi
peaxiiii Ha OJHe KOJIECO Yy IbOMY BUIIAAKY OYIyTh:

(10)

BinnosiHi 3HaICHUM peakIlisiM HaMpYy>KEHHS B IPYHTI:

B ¥, . Y,
- 2B,r,sinf,” * 2B;rsinfB;’ (11)
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Pucynok 3 — 3anexHICTh HaNPY>KeHb B IPYHTI1 B1Jl BACOTH KpPIOKa
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PucyHnok 4 — 3anexHICTh HANPY>KEHb B IPYHTI BiJ pO3MIpY a
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Pucynok 5 — OnTumanbH1 napaMeTpyu BUKOPUCTAHHS MMAXOTHOTO arperary

BucnoBok. J[yxe BaXJIUBUM € MpaBUIbLHUN BUOIp JlaMeTpa BeAy4dUX KOJIC.
Ile ckmagna 3amaya, 00, 3 OJHOTO OOKY, 30UIBIIEHHS J1aMeTpa MOJIIMIIYE TATOBO-
34iIHI SIKOCT1 TPAKTOpPa, ajie BUKIMKAE JOJIATKOBE HABAHTAXXEHHS HA TPAHCMICIIO, a 3
apyroro OOKy, MeEHIIl Kojeca MOTpeOyloTh 30UIbIIEHHS iX [MHUPUHHU, 1100
KOMIICHCYBAaTH 3MEHIICHHS yTM KOHTAKTy IIMHHU 3 IPYHTOM i, TaKkWM YHHOM, HE
JIOBECTH HANPY>KEHHS B IPYHTI JO HEIOMYCTUMOI BETUYMHH.

BukoHaBIIM pO3paxyHKH MPH PI3HUX KyTax MPUKIAJCHOT CHIU, BHCOTH Ta
BIJICTaH1 B/l 33JHBOI OCl, OTpUMaIH TpadiKu 3MIHU HAIMPY>KEHHS M1 MEepeIHIMU Ta
3aHIMU pymiaMu s Tpaktopa MT3 — 80 3 miyrom T1JIH-3-35 (puc. 3, 4). [loBHe
BUPIBHIOBAHHS HAINpYX€Hb M1 NEPEIHbOI0 Ta 3aJHHOI0 BICCIO MOXIIMBE 32 YMOB,

komu @ = 15°, a =740 um, b =100 mm (puc. S).
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Abstract
POWER ANALYSIS WITH A PLOW TRACTOR UNITS
Dovzhik M.Y., Tatyanchenko B.Y., Solaryov O.O.

In the article the power analysis, which is performed in order to identify the
impact of structural factors and external loading of mounted and towed mechanisms



on the front and rear axles chotyrohkolisnoyi machine. This will identify measures to
limit pressure wheels on the ground and rational redistribution of the load on the front
and rear wheels to achieve minimum soil compaction.

AHHOTALIUA

CHUJIOBOM AHAJIN3 TPAKTOPHBIX ATPETATOB C TAXOTHBIM
IJIYT'OM

Hosxkuxk M.S., K.T.H., 1o0eHT, TarbsaiHueHko b.S1., K.T.H., JOLEHT,
Conapés A.A., acnupaHT

B cratne NpcaACTaBJICH CUJIOBOM aHaJInu3, KOTOpBIﬁ BBITIOJITHACTCA C LCJIBIO
BBIABJICHHWA BJIMAHUA KOHCTPYKTUBHBIX q)aKTOpOB Y BHEIIHEH Harpy3kKkun OT HABCCHBIX
" NMPpULOCITHBIX MCXAHU3MOB Ha IICPCAHIOI0 U 3aJHUC OCH quBIpeXKOHCCHOﬁ MalInuHBEbI.
OTO TIO3BOJIMT HaMETHUTh MCpPBI OIpaHHUYCHHUA HaBJICHUSA KOJICC HA TIIOYBY H
PAaOdUOHAJIBHOI'O IICPCPpACIIPCACIICHUA HArPY3KHM Ha ICPCIHHC M 3aJJHHUC KOJIECa C
OCJIbIO JOCTUIKCHUS MUHUMAJIBHOI'O YIINIOTHCHUSA ITIOYBEI.



