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B pobomi posenadaiomucs meopemuuni 3acaou 6UsHAYEHHS MAL080-EHEPeMUYHUX NO-
KAa3HUKi6 8 npoyeci pobomu MoOINbHUX eHePeeMUYUHUX aepecamie NpU 6UKOHAHHI a2pOmexHiy-
HUX onepayiu ma énaue OUHAMIKU CilbCbKO2OCNO0APCLKUX MAWUH HA NPOOYKMUBHICIb | 3HU-
JHCEHHSI eHep2eMUYHUX GUMPAM 3 UKOPUCIAHHAM THHOBAYIUIHO20 Memooy, AKUll 3abe3neuye
KOHMPOIb XApaKmMepucmux CilibCbKo20CNOOapCbKUX azpe2amie npu eKcniyamayii
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Beryn. Bee pi3HOMaHITTS TEXHOJOTTYHUX BUMOT, IO MPEA'SBISIOTHCS 10 MAIIUMHHO-
TpakTopHux arperaTiB(MTA) MokHa BHpa3UTH HACTYMHUMH y3aralbHEHUMH MOKa3HHUKAMU:
IPOAYKTHBHICTIO 1 arpOTEXHIYHOIO SKICTIO BUKOHYBAHOI OllepaLlii Mpyu HU3bKIA MUTOMil co0i-
BapTOCTi poOiT. CHcTeMa MaIlIiH 1 MEXaHI3MIB € MaTepiaTbHO-TEXHIYHOIO 023010 KOMITJIEKCHOT
MexaHi3alii BUpoOHHUOoro nmukity. BoHa sBise coboro cykymnHicTh okpeMux(MTA), mamus i
MEXaHI3MiB, B3aEMHO JIONOBHIOKOYH JpyT Apyra.[1,2] [TepcriekTrBa M11010 pO3MIUPEHHS 3aCTO-
CYBaHHS CUTBCHKOTOCIIOIAPCHKUX TPAKTOPIB SIK MOOUIBHOTO JHKepesia eHeprii 1 eBOJIIOIHOTo
MepPeX0Ty BiJ TATOBOI J0 TATIOBO-CHEPTETUIHOI KOHIIEMIII TpaKTOpa BUMAarae OiIbIl PeTelb-
HOTO MiAXO0My IpH KoMIuIeKTyBaHHI MTA.

AKTYyaJbHicTh MpodaeMu. [To Mipi pO3BUTKY MAIIMHHUX TEXHOJOT1A 0OpOOKH Ciilhb-
CBKOT'OCTIOIAPCHKUX KYJIBTYP 3POCTaHHS Macu TexHouyoriyHoi yactuuu MTA Bumepemkano
3pOCTaHHS MacH TpakTopa. I3 3acTocyBaHHSM KOMOIHOBAaHHX arperariB Maca TeXHOJIOTIYHOT Ya-
CTHHH, 1110 HABIIIYETHCS HAa TPAKTOP, 3PIBHSIIACS 3 MACOI0 €HEepPreT4HOi yacTuHu. Excrpamnosro-
FOUH 1[I0 3AJIEKHICTh, MO>KHA MPUITYCTUTH, 0 B MAaHOYTHHOMY Maca TEXHOJIOT14YHOI YaCTHHH ar-
perary Oyze nepeBepIyBaTH Macy €HepreTHYHOI.

CKOMIUIEKTOBAaHI CiIbCHKOTOCIIONAPCHKI arperaTy B poOOTI MMOBHHHI 3a0e31euyBaTh
(GyHKLIOHATBHY CTAOUIBHICTD MiJl YaC BUKOHAHHS arpOTEXHIYHHMX ONepalliil Ta BiANoBiAaTH
KiIacudikaiii OLIHIOIYUX TMMOKA3HUKIB: arpOTEXHIYHUM, EKCIUTyaTallliHUM, MPOMUCIOBHM,
€KOHOMIYHUM, 3arajJbHOTEXHIYHUM 1 €CTETHKO-eproHoMiyHUM [3,4]. YMOBH Ta MpPUHIMIN
koMmruiekTaii MTA, mio BXoAsTh B Ty UM 1HILY CUCTEMY MaIIHNH, 3aJIeXKaTh BiJ KOHCTPYKTHB-
HUX [apaMeTpiB Ta JUHAMIYHUX BIACTHBOCTEW MAIlluH, SIKi BXOJATH JI0 arperary.

AHaIIi3 ocTaHHIX A0CTiTAKeHb | myOaikanii. Big 30BHINHIX 30yprOIOYNX YNHHUKIB
1 TEXHIYHOT'O CTaHy CUILCHKOTOCIIOIAPCHKUX arperariB Ta eHepreTHYHOro 3aco0y y OUIbIIOCTI
BUIA/IKIB BiIOYBA€THCS 3MiHA JUHAMIYHUX HABAaHTA)KCHb.

301IBIICHHS BUMOT JI0 €KOJIOTIYHOI 0€3MeKH, SKOCTI BUKOHAHHS POOIT, MiIBHUIECHHS
BpPOKAHOCT1, BUMAarae CTBOPEHHSI HOBUX TEXHOJIOTIYHHUX IPOIIECiB, PO3POOKH MPOTPECUBHUX
¢dbopM oprasnizaiiii mpaiii, , BIOCKOHAICHHS TPAKTOPa, IK OCHOBHOTO €HEPreTUYHOTO 3ac00y Ta
TexHoJori4Hoi yacTuHu MTA.

[ToBeninky arperaty, Horo pyHKI[IOHYBaHHS IiJl YaC BAKOHAHHS TEXHOJIOT1YHUX OIle-
pariif B HOpMaJIbHUX YMOBaxX €KCIUTyaTaIlii, J03BOJIUIN OTIMCATH 3a JOTIOMOTOI pO3pOOICHUX
paHilie TEOPETUYHUX METO/IB 1 3aC00IB eKCIIEPUMEHTAIBHUX J0CHiKeHb pyXy MTA i otpu-
Matu iHdopMarlito moo iX GyHKIIIOHATBEHOI cTablTbHOCTI. BUBUEHHIO 3a/1a4 TUHAMIKH CliTh-
CHKOTOCIIOJIAPCHKUX arperariB npuimau 6arato yBaru Bacunenko I1.M., TToropimmii JI.B.,
Amninosuu B.4., KytekoB .M., Pocnasnes A.B., Hagukro B.T., Bynrakos B.M., I'ssues JI.B.,
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I'yko C.4., Ilogpurano M.A. Ta iH. KokeH 3 HUX BUpIIIyBaB OKpeMy 3a/ady IMHAMIKH, a B
11I7IOMY OYJ10 3p00JeHO BENTUKUN BKJIAJl B TEOPETUUHE OOTPYHTYBAaHHS KOMIUIEKTAIlI] Ta edek-
TUBHOI poO0TH arperartiB. byno po3po0ieHo 1 3aponoHOBaHO i pO3IJISLY TMHAMIYHI MOJIENi
MTA, mo 3a0e3neuniv BUpilIeHHs 6araTb0X 3a/1a4, MOB’SI3aHUX 3 BIUTMBOM OKPEMHX €JIeMEH-
TiB arperaTy Ha OKa3HUKH Horo pyxy i podortu [1 — 6].
Mera nociigxenb. Y 3B’53Ky 3 IMM HEOOX1JTHO CTAaBUTH Ta BUPIIIYBaTH 3ajiadl CTPY-

KTYpHOI Ta nmapaMmerpuyHoi ontumizauii MTA 3 MeToro miABUILIIEHHS HAA1HHOCTI, IOBrOBIYHO-
CT1, OKpAIaHHs TUIABHOCTI X0y, EKCIUTyaTallliHUX XapaKTepUCTUK. BcTaHOBIIEHHS 3aKOHO-
MipHOCTEH, sIKi OB’ A3YI0Th OCOOJIIMBOCTI JMHAMIYHUX MPOLECIB, 10 BiIOYBAIOTHCS 3 MapamMe-
TpaMu arperary, ioro KOHCTPYKTHUBHUMHU BIIACTHBOCTSIMHU 1 €KCIUTyaTaIliiHIMU PEXUMaMHU.

OxpeMo yci CKJIaJI0BI HAIOTO CLIbCHKOIOCIOJAPCHKOTO arperary BUBYEHI Ha JOCTAT-
HbOMY piBHI. AJle pyX CUCTEMH MAalllUH B IUIOMY , SIK CYKYIHOCTI YCiX ii 4acTUH moTpedye
OUIBII TOCKOHAJIOTO BUBUEHHS. ToMy y poOOTi 3alIpONIOHOBAHO 3BEPHYTH OCOOJIMBY yBary Ha
B3aeMOJIII0 ckimanoBux MTA, 3Baxarouu Ha Te, 10 3B’SI30K MK HUMHU 371HCHIOETHCS Yepe3
IPYHT.

OcHoBHi pe3yJabTaTHu A0cJinKeHHs1. {711 BUPIIICHHS 3a/1a4 CTATUCTUYHOI Ta 3aralib-
HOi TMHAMIKM MOOUIBHUX CLIbCHKOIOCIIOAAPCHKUX arperaTiB BUHUKa€e HEOOXiIHICTh B MOOY-
70B1 Mozienel ix pyxy. B 3aranbHoMy BUIAJKy PIBHSIHHS pyXy MOOUIbHUX arperariB OynyTb
HEJIIHIHHUMH 1 11 3HAYHO YCKJIAJHIOE 3aBJaHHS KOHTPOJIIO TATOBO-€HEPreTUYHUX IMOKA3HUKIB
B IIpolLieci poOOTH MOOUIHLHUX €HEPreTUUHUX arperariB Mpy BUKOHAHHI arpOTEXHIYHUX Omepa-
11}, Ha 3a0e3MeUeHHs SIKOCT1 BUKOHAHHS arpOTEXHIYHUX oneparlliil. i mpoBeaeHHs TeopeTH-
YHUX JOCII/KEHb HEOOX1HO MPOBECTH aHAJII3 arperaTy 1 CKJIACTU PIBHSHHSA PyXY, SIKE BiJIO-
Opa3uTh OCHOBHI BIUIMBM Ha oro po6oty. /s oTpuMaHHs ONTHUMAIBHUX XapaKTEpPUCTHK PO-
6ot MTA 1 cknaganHs audepeHUiIiHOro piIBHAHHS PyXy HEOOX1JHO MPUIHATH ekl oOMe-
&KeHHs [7,8], 3 ypaxyBaHHsIM 00MEKeHb PIBHSIHHS JUHAMIKH [TOCTYNAJIBHOIO PyXy TpaKkTopa Mae
BUTJISI:

my 'VT(V):PT;IF _PKP(V)_ng[f(V)+fTP(V)]a (1)

Jle m, — 3aralbHa Maca TPaKTopa, Kr; V, — NPUCKOPEHHs TpakTopa, M/c*; P

nmie

— TSTOBE 3Y-
CWJIJISL Ha BEIyYHMX KOJIECaX, YMOBHO BU3HAYCHE JJIsl BUTIQIKY BIJICYTHOCTI BTpaT €HEPrii B Tpa-
Hewicii, H; PKP (V') — byHKuis 3MiHE 3yCHILIsE HA KPIOKY Bijl INBUAKOCTI PyXy; € — HPHUCKO-

penns BinbHOro nafinug, g = 9,81 m/c*; f(V) — bynkilis 3Minu KoedilieHTa ONOPY KOUEHHIO
KOJIIC TPAaKTOpa Bij WBUIAKOCTL; f, (V) — yMOBHE 30UIbLICHHS KOe(illieHTa ONOPY KOYEHHS

KOJIIC TPaKTOpa 3a paXyHOK MPHUBEICHOTO 10 KOJIIC OMOPY B TPAHCMICIT 1 MOPYIICHHS FeOMeTpii
XOJ0BOI YaCTUHU MAIlIUHHU.

PosrnsiHemMo MeToll BU3HAUCHHSI TATOBUX 1 €HEPreTUYHUX MOKa3HUKIB MOOUIBHUX Ma-
mmH [9,10] va npuknani MCA npu quHaMiyHEX BUTIPOOYBaHHSIX

CkopucTaeMOCh PIBHSHHAM JAMHAMIKU OCTYHaIbHOro pyXy (1) Ta B mogansiiomy 3Be-
PHEMOCH JI0 BU3HAYCHHS CHJI, 1110 IFOTh HAa TPAKTOP 1 arperar.

3ycuIs Ha TaKy BU3HAYA€MO SIK CYMY CTAaTUYHHX 1 TUHAMIYHUX CHJT QYHKINT BiJ] IIBU-
JIKOCT1 Ha TIPOTSI31 IEBHOTO Yacy:

P,(V)= R;T”(V) +P (), ()

CTAT
P

» (V) — cTaTnuHa KOMIIOHEHTa

PZU/IH 14 : .
ne P, (V) — nuHamivHa KOMIIOHEHTA 3yCHILIS Ha raKy;

3yCUJIJIA HA raKy.

P WVy=mp, Vi (V), 3)

ne my,;V,» —Maca i IpUCKOPEHHS IPUYIITHOT JIAHKH (VHP = VT);
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3 ypaxyBaHHsM BupasiB (2) 1 (3) piBHAHHS JUHAMIKU OCTyHnalbHOro pyxy (1) mpuiime
BUTJISI

m, V(N1 + 22y = P (V)= BSYT W) = mpgl f (V) + [ D] ()

Hip
[Toxinumo niBy 1 IpaBy YaCTUHU PIBHSAHHA (4) HAa M, , TOAL, 3 ypaxyBaHHSM BUpa3iB (3)
1 (4) piBHSHHA AUHAMIKU MOCTynaabHOro pyxy (1) mpuiime BUrIIsg

my Ve (VYA +L2Y = P (V)= P (V) = mpgl (D) + fo D] (5)

my

[Topinumo niBy 1 NpaBy YaCTHMHU PiBHAHHA (5) HA M1, , TA OTPUMAEMO

Pmr (V) _ })K;fTAT(V)

1+ 2y (v) =

T my my

—glf )+ frp (V)] (6)

[Ipoanami3zyemo mpaBy 4acTUHY piBHSIHHS (6).
OTpumaHa BeIMYHHA
: P V
VB (1) = rar (V) | (7)
L
€ TapUiaJlbHIM TPUCKOPEHHSM, IO BHHUKAE MPU PO3TOHI MOOIIBHOTO CLIBCHKOTOCIIONAp-
CBKOTO arperary 3a BiICyTHOCTI Oyab AKHX CHUII OKpiM cuii Prg (V).
[MapriansHe TPUCKOPEHHS
CTAT
VKP (V) _ PKP (V)
K =2 -

my

: ®)

XapaKTepu3ye MPUCKOPEHHS TPAKTOpa 3a BIJCYTHOCTI TATOBOI CHJIM HA BEIyYUX Kojecax i
. e . CTAT
ONopy KOUeHHs Ha BCiX Kojecax TpakTopa Ta il Tineku cumu P, (V).

[MapuianbHe TPUCKOPEHHS

7S/ —

Ve W) ==glf ")+ fr (NI, )
npecTaBisie cOO00 MPUCKOPEHHS TPAKTOPA i1 A1€0 TIIBKU CUIIN OMOPY KOUEHHS Ha KoJiecax
TpaKTopa.

Taxkum unHOM, piBHAHHS (9) MOYKHA 3aMKMCaT y BUIJISIII CyMHU MapLiaIbHUX NPUCKOPEHb:

(1+ 280N, (1) = VE 1)+ VS 1) + 7/ (7). (10

my

[Tpn mpoBeneHHI EKCMEPUMEHTANBHUX IOCTIHKEHb Ta HAsSBHOCTI BHMIPIOBAJIBHOTO
KOMIUJICKCY, IO 3a0e3Iedye peecTpariito i 00poOKy MO3J0BKHIX JTIHIHHUX MPUCKOPEHB Ta IIIBU-
IAKOCTEH TpaKTOpa, BU3HAYEHHS MapLialbHUX MPUCKOPEHb MOXKHA 3IIHCHUTH MPU BITBHOMY
BUOIry MOOIJTBHOTO CLIIBCHKOTOCIIOIAPCHKOTO arperary i BUIbHOMY BHOITOBI OIMHUYHOTO Tpa-
KTOpa.

[Ipu BiTbHOMY BHOIrOBI OAMHUYHOTO TPAKTOPA CHPABEAIUBE CITIBBIIHOLICHHS

— ey
V@) =vy (V)<o. (11)

VY mpotieci BUOIry OJUHUYHOTO TPAKTOPA BiJl MOYATKOBOT IIBUAKOCTI JI0 TTOBHOI 3yITH-

HKH (DIKCYIOThCS MapaMeTpu VT (V) i pospaxoByerbes (200 BUMIPIOETHCS) MIBUIKICT VT 3

kpokoM uacy Af . Pe3ynpraTé 3aHOCATHCS B IaM'ATh KOMITIOTEPA.
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VY pe3ynbTaTi BU3HAYAETHCS 3aI€KHICTh

Vi) ==glf "+ fr(1)]<0. (12)
[Ipu Bubiry MCA piBHsiHHS (9) IEpETBOPIOETHCS 10 BUTIISILY

mHP

W, (V) = (1+ NP1 ) = VX2 (7Y + V] (V) <0, (13)

my my

1+

3 piBHsHHA (13) oTpumaemo

VW )=+ m—m)VTB”E(V) V=V +elf D)+ fr (D] (14)
T
3 ypaxyBaHH:M (8) 13 Bupa3zy (14) BU3HAUNMO 3aJIeKHICTh 3yCUJLIA Ha FaKy BiJl IIBH]I-
kocti MCA
CTAT

P 1+ B+ V] (V). (15)
my my

3 . P CTAT (V) . .
AJICKHICTH Kp TAKOX yTBOpIOCTBCSI 13 CyKyHHOCTl TOYOK, OTpI/IMaHI/IX 3 TUM-

9acoBUM Kpokom Af .
TsroBy cury BusHauumo 3 piBasHHSA (10) 1 pyxy MCA B TSTOBOMY peXHUMIi ITPU BU-
KOHAHHI TEXHOJIOT1YHO1 omepartii:

PouV) _yenr 7y - 14 My, )y - v 0y - v{ ). (16}

mr my

[Migcrasnsiemo (14) B (16) Ta oTpuMaemo:

PV m : :

PorT) _ 1 Paryy, )72 ). a7
M 7
Ockinbky BennunHa P (V') Binnosigae TArosii cuiti Ha Beoydux Kojecax 0e3 ypaxy-
BaHHS BTPAT Ha TEPTS B TPAHCMICIi, TO 3 SBISETHCS MOXKIIMBICTh BU3HAYCHHS €()EKTUBHOI I10-
TYXXHOCTI Ha BUXiJJTHOMY BaJly IBUTYHA
) > BUF

N, (V) =Py V) -V =(my +mpp )V [V, (V) =V (V)] (18)
ne V, i V, (V) - HOTOYHi 3HAYEHHS NiHiHHUX ITBUAKOCTI i MPUCKOPEHHS, 10 BUMiPIOFOTHCS i

4ac BUMPOOYBaHb 3 KpokoM uacy Af .
[ToTyxHICTh Ha TaKy TpaKTOpa TaKOK Moxke OyTH Bu3HaueHa 3 (16)

Ny ()= By (V) Vy =my ViV ()= A+ ZEPER 0L (19)
T

TeopeTnyHo MOBEACHO, 10 BUKJIAJCHA METOAMKA HAJAA€ MOXKJIUBICTH OIIIHKH, 32 pe-

3yJIbTaTaM{ BUMIpIOBaHb KOMIIOHEHT IIPUCKOPEHb MPOBOAUTH BU3HAYECHHS EKCILTyaTalliiiHUX,

TATOBO-€HEPreTUUHUX MapaMeTpiB arperaris, Kl paHilie He OyJI0 3MOTH BUMIPIOBAaTH uepe3
BIJICYTHICTb HEOOX1THHUX MPUIIAIIB.

BucHoBku. TeopeTHYHHMU JJOCIIKEHHSIMHU BCTAHOBIICHO, 110 TIOKa3HUK 3MiHU TIPHUC-

KOpEHHS XxapakTepusye AuHamiyHi nmapamerpu MCA mpH nepexifHuX mpolecax i3 3MiHO

LIBUAKOCTI PyXy V. — ¥, , YMOB poOOTH ABHUTYHA, 3MiHH TIOTYXHOCTI N, — N, . Ha ocHOBI

JTMHAMIKY TIOKA3HUKA 3MiHU PUCKOPEHb POOUTHCS BHCHOBOK CTOCOBHO 3MIHH TWHAMIYHUX I10-
ka3HukiB MCA, f0oro mparne3jaTHOCTi, MOKIIMBOCTI MO/IaIbIIIOr0 BUKOPUCTaHHS arperary. Ta-
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KO PO3pO0JICHO aJlTOPUTM, 32 JOIOMOTOI0 SIKOT'0 aHAIITUYHO BU3HAYAIOTHCS CHIIOBI XapaKTe-
PUCTUKH arperary, 10 JOMOMara€ HaJaTh PEKOMEHJAIlli 3 ONTHUMI3allli KOMIUIEKTYBaHHS
MTA. Otpumani pe3ysibTaTH Ui IepeXiJHOro Mpolecy poOOTH arperaTy MoxXyTh OyTH BUKO-
pHUCTaHI MpPU MOJIETIOBaHHI HAaBaHTaXE€Hb I'PYHTOOOPOOHMX arperariB pi3HOro MPU3HAYEHHS.
BusnaueHi B mporeci po3paxyHKiB HapaMeTpy MOJIMBO BUKOPHUCTOBYBATH JJISL JIarHOCTY-
BaHHS, SKIIO BIICIIAKYBATH JUHAMIKY iX 3MIHU IIPU JJOBTOCTPOKOBOMY HAlpalllOBaHHI.
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Summary

Artiomov N. Determination of type and power indicators of mobile agricultural aggre-
gates at dynamic tests

The theoretical bases of determination of traction energy indices in the process of work
of mobile power aggregates during the performance of agrotechnical operations and influence
of agricultural machinery dynamics on productivity and reduction of energy costs with the use
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of an innovative method, which provides control of the characteristics of agricultural aggre-

gates during operation

Keywords: dynamics, traction-energy indices, productivity, mobile machinery, partial

acceleration, power
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