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OBIPYHTYBAHHS TAPAMETPIB HABICHOT'O ITPUCTPOIO
MOBUIBHOI'O EHEPTETHYHOI'O 3ACOBY THUITY
“ABTOTPAKTOP” TATI'OBOI'O KJIACY 1,4

Anomayis. B craTTl HaBeIeHO aHali3 KOHCTPYKIIM  HaBICHUX
IpUCTPOiB Ta Micisg ix BcraHoBileHHS Ha ME3. CkmameHo aHaliTHYHI
3aJI€)KHOCTI, SIK1 BCTAaHOBJIIOIOTH B3a€EMO3B’I3KH MIJK Baror0 TEXHOJIOTIYHOTO
Moyt (TM) Ta cuiioro, 110 BUHUKAE B T1IPABIIYHOMY IIUJIIHAPI HABICHOTO
npucTporo. Ha OCHOBI aHANITUYHUX 3aJIEKHOCTEH CKIaJeHO TpadivHi
3QJIE)KHOCTI HAaBAaHTAXKEHb, SIKI BUHUKAIOTH IM1Jl 4YaC BUKOHAHHS MPOIIECY
arperatyBanHs TM 3 ME3. [loka3aHo 3MiHy HaBaHTa)X€Hb Ha T'iJIpaBJIivHI
UUIIHAPYU Bl BUCOTH migiomy TM. CkiazgeHo MaTeMaTUYHY 3aJe€XKHICTh 1
OTPMMAHO peaklii KOTpl BHUHUKAIOTh B OMNOpPAax HABICHOIO MPUCTPOIO.
OOrpyHTOBaHO MapaMeTp TIAPABIIYHUX LWIHIAPIB, SKUA 3a0€3MEUYUTh
migiom TM. 3a pesynbTaTamu MPOBEAECHUX HAYKOBHUX JOCIHIIKEHb
OOTPYHTOBAaHO KOHCTPYKIIIO HABICHOTO TMPUCTPOIO JO0 MOOIIBHOTO
EHEepPreTUYHOro 3aco0y Tumy “ABTOTpakTop”’, sAKuUH 3a0e3mnedye
arperatyBaHHsi TM macor 70 2 1. KOHCTpyKIlisi HaBICHOTO MPHUCTPOIO
BIJIMOBIJIa€ BUMOTaM CTAaHAAPTY 1O HABICHUX MPUCTPOIB KaTeropii 2.
HagicHuil npucTpiii Mae mpocTy KOHCTPYKIIIO, € JJETKUM Y BUTOTOBJICHHI,
HE Ma€ JIOPOroBapTICHUX Ta CKJIATHUX Y BUTOTOBIICHH] €JIEMEHTIB.

Knouosi cnosa: wHaBiCHUN TPUCTPIM, aBTOTPAKTOP, MOOIIHHHIA
€HepreTHYHUH 3aci0, CLITbCHKOTOCIOIAPCHKUI arperar, TAroBUil Kiiac.

Ilocmanoska npoonemu. Buxopucranss KOMOIHOBaHUX
CLIbCHKOTOCTIOAAPCHKUX arperarTiB, SKi Jal0Thb MOXJIMBICTh BHUKOHYBATH
KUTbKa TEXHOJIOTIYHHUX Ofepariii 3a OJWH TPOXiJ, CTPIMKO HalOyBae
nonyJsipHocTi. I mporo HEoOX1THO CTBOPHUTH OaraToyHKI[IOHATBHUN
MOOUILHUN €HEPreTUYHHM 3aci0, KOTpuil Oyjae 3a0e3neuyBaT pO3MIIIICHHS
KUIBKOX TeXHOJoriuHnx MoaymiB (TM) Ha #oro 6a3i Ta Oyne epekTUBHUM
Ha BUKOHAHHI CIJIbCBKOTOCIIOIAPChKUX oneparliii. B IHCTUTYTI MexaHIKu Ta
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ABTOMATUKH arpormpoMHUCIOBOr0 BUpOOHUIITBA HarionaneHoi akamemii
arpapHuX HayK YKpaiHu OyJI0 CTBOPEHO TaKuii MOOUTHHUN €HEPreTUYHUI
3aci6 ME3-115 “ABrorpaktop” [1]. BiH Mae HacTymHI OCHOBHI TEXHIYHI
XapaKTepUCTHKU: Maca — 3,4 T, moTyxHicTh aBuUryHa — 84,6 kBt (115 k. c.),
KosicHa Gopmyia — 4x4, MmakcuMaibHa MBUIKICTh pyxy — 90 km/rox, 0a3a
—-33 M.

Ananiz ocmantix oocniodcens. J1is 3a0e3neuenns arperaryBanas ME3
13 CcepiiHMMHM C.-T. MalllMHaMu HEOoOXiJHO o0JiaaHaTH eHepro3acid
OpUT1HAJFHUM HaBICHUM IpHUCTpoeM (puc.l.). BizoMi HaBiCHI NpUCTPOi HE
3a/10BOJIBHSIIOTH TOTPEO, aJKe BOHM MAlOTh 3HA4YHI rabapuTHI po3mipH [2].
[Ipy BCTaHOBIEHI TaKOrO HABICHOTO MPHUCTPOIO, BIH 3aBa)kaTUMeE
Oe3MepenKoTHOMY arperaTyBaHHIo C.-T. MamuH Ha pamy ME3 [3].

S

Pucynox1. Bimomi HaBicHI mpucTpoi

Bunukae HeoOX1AHICTh pO3pOOJIEHHS BIACHOIO HABICHOTO MPHUCTPOIO.
[Tin 4Yac po3poOJieHHS KOHCTPYKIIi HABICHOTO MPHUCTPOI0 KepyBajUCs
BUMOraMHU CTaHAApTy [0 HaBICHMX HpUCTpoiB [4]. BiH mnoBuHEeH He
nepemkokaTu arperatyBaiis TM Ha pami ME3, noBUHEH MaTH TPOCTY
KOHCTPYKII}0O Ta HE MaTH JOPOrOBapTICHUX €JIEMEHTIB (ITOBOPOTHUN Bajl
MIIHOMHHX Ba)KEIiB, MiTIHMaNIbHI BaXKelll, TOIIO).

Dopmyniosanns memu cmammi. OOIpyHTYBaTH apaMeTpU HaBICHOTO
OPUCTPOIO IS  arperaTyBaHHs 0OararodyHKIIOHAJLHOTO MOOIJIBHOTO
enepreruyHoro 3aco0y ME3-115 «ABrotpaktop» (ME3) TsroBoro kiacy
1,4 3 ClIIbCHKOTOCTIOAPCHKUMH (C.-T.) MAIIIMHAMU Ta 3HAPSIJISIMH.

Ocnoeéna wacmuma. 3 ypaxyBaHHSM BHUIIIE3a3HAYEHOIO Ta aHali3y
BIJIOMUX KOHCTPYKIIH HaBICHUX TMPHUCTPOIB  PO3pOOJEHO  BIACHY
KOHCTPYKIIIIO HABICHOT'O MPUCTPOIO (puUcC.2.).
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Pucynok 2. Cxema HaBICHOTO IPUCTPOIO

Jis  oOrpyHTyBaHHS mapameTpiB HaBicHOro mpuctporo ME3
noOyyeMo po3paxyHKoOBY cxemy cuil (puc. 3.). Cumu sKi AiI0Th B CHCTEMI
—11e cuya F, sika BUHUKaE 31 CTOPOHHU il riapoumitiaapa ta Bara TM G.y,.

b

O

®<
Le
P

Pucynoxk 3. Cxema npuKiIaIeHUX CUJI Ta peakiiii ornop

Jli1s oOrpyHTYBaHHS TapaMeTPiB TAPOLMIIHIPIB HABICHOTO MPUCTPOIO
CKJIAZIEMO CHUCTEMY PIBHSHb 1 BH3HAYMMO CwiIy F, ska HeoOXimHa s
nigaarrs TM. Ckinamemo cymy MomeHTiB (EMp = 0) BigHOCHO oOCi
o0epTaHHS TOBOPOTHOTO BaXKels HABICHOIO MPHUCTporo (Touka B),
OTPUMAEMO 3aJICKHICTh!

F-a—G.,b=0, (1)

ne M- cyma MOMEHTIB BITHOCHO TOYKH B;
G- Bara TM, xH;
F — cuna, sika BUHUKA€E B TIAPOUMIIHAPAX 1 HEOOX1HA IJI 3A1MCHEHHS

SBTSATU. 13.2. 10


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

HaykoBuit BicHuK TAATY Bun. 13, tom 2

438

nigitomy TM, xH;
a, b —neve cun F 1 G, BIIMOBITHO, M;

3HaiinemMo HeBigomMi a1 b:
a = a, - cos(a — @), (2)

b = b, - cos(B — @), 3)
ne a,, b, — paaiycu 3a SKUMU PyXarOThCS €JIEMEHTH HAUYIITHOTO MPUCTPOIO,
M.

BuxopucTtoBytoun otpumany 3anexHicTs (1), Bupazumo cuiy F.

GTM'br'COS (.8 _90)

F =
a, - cos (a— )

, (4)

Jlnst BusHaueHHs cunu F B rigpomuimiHApax Oylo0 BUKOPHCTAHO
HacTynHi BXxigHl naHi: Gp, = 20kH, b, = 1,43 M,a, = 0,153 M, a =
21,42°, 8 = 30,1°,¢ — Bix 0 go 60°.

3 BUKOPUCTAHHSIM 3aJIeKHOCTI (4) oTpuMaHO TpadiyHy 3aJeKHICTh
cuu F Bi1 BIUIMBY KyTa miaiomy ¢ (puc. 4).
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Pucynok 4. 3anexuicts cunu F Big kyTa migiiomy @: 1, 2, 3, 4 3a Baru
TM: 5, 10, 15, 20 xH BianmoBigHO.

AHai3 rpadgiuHuX 3a1exHOCTel (puc. 4) mokasas, 110 31 301IbIICHHSIM
Baru TM 30inbmyeTbest cuia F - rigpomwninapa. lLle BigOyBaeThes
nponopiiitHo a0 3miHu Baru TM. [ns mpukiany, 3a Baru TM 5,0 kH 1
BIJIMOBIHO /10 3MIHM KyTa migiiomy ¢ Bijx 0 1o 60° cuna F 3011bITy€EThCS 3
43,34 xH no 51,7 xH. Ananoriyna cuTyaiist OCTepiraeTbCs Ipu migioMy
TM O6inemoi Baru, Tak 3a Baru TM 20,0 kH cuna F 30uemuteesd 3 173,36
kH mo 206,87 xH. HaiiGinpine 3HaYeHHsS cwid F CIIOCTEPITaEThCA Y
MaKCHUMAJIBHO MiIHATOMY MOJI0KEHHI HaBICHOT'O MPUCTPOIO.
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Jlisa oOrpyHTyBaHHSI MapaMeTpiB HABICHOTO MPHUCTPOIO BU3HAYAEMO
3yCHJUIS Y By3JlaX 3’€HAHHS HaBICHOTO MPUCTPOIO 3 pamoro ME3.

Jlyist BU3HAauEHHS 3yCWJIb, KOTPI BUHHKAIOTh B omopax A 1 B (puc. 3.)
CKJIQJIEMO CUCTEMY PiBHSHb (ZFy = 0) i (ZE, = 0) i BU3HAYNMO peakiiii, ki
BUHUKAIOTh B ONTOPaxX HaBiCHOTO MPUCTPOIO:

Yp =Yy — Gy =0, (8)
Xp—X4=0, )
ne X, 1Y, — ropu3oHTa bHA Ta BEpTUKAIbHA PEaKIlii B 0ropi A BiJIMOBIIHO;
Xpi Yp — ropuzoHTanbHa Ta BEpTUKAIbHA peakilii B oropi B BiAMOBIIHO;
Po3knanemo 3nauenns X, 1Y, uepes 3HaueHHs F:

X4 =cosy-F, (10)
Y, =siny - F, (11)
ne Y — KyT npukiagaHis cuiu F;

3 orpumanux 3anexxHoctei (10) 1 (11) mMaemo 3HaueHHs X, =
200,7 xH; Y, = 47,6 kH, a 13 3anexnocreit (5) 1 (6) Yz = 67,6 kH, a X
X4 = 200,7 xH.

Matouu cuity F BU3HaUa€MO apaMeTpH TapOLMTIHIPY, SKH TOBUHEH
3abe3neunTtu nigiom TM Ha 3a1aHy BUCOTY.
JI1st BU3BHAYEHHS JlaMeTpy IUJIIHIpa BUKOPHUCTAEMO BiIoMy GOpMYITy:

S > (12)
ne S — ionia muiHapa, M2;
F — 3ycunns B rigpomwtiaapi, H;
p — TUCK pobouoi piquau ME3 rigpocuctemu, I1a;

st po3paxyHKIB BUKOPUCTAEMO MAaKCHUMallbHI 3HAU€HHS cwin F =
206,9 kH. Tuck po6o4oi piiHU Bi3bMEMO TaKHH, 3a SKOTO CIPAIbOBYE
3ano0bkHUM kjanaH riapocuctemu ME3 (p=13,5 Mlla). Otpumyemo
S$=153,3 cM?, a iaMeTp TaKkoro MUJiHApa craHoBUTUME d=13,98 cMm [6].

[IpoananizyBaBIIM KaTajoryd CEPIiHUX TIAPOUMIIHIAPIB, HAHOIKINI
0 HEOOXITHOMY JlaMeTPy Ma€ 3aHaJTO BEJIHKI radapuTHI PO3MIpHU, TOMY
Oy70 TPUIHSTO PIIMIEHHS PO3MITUTH HABAHTAXKEHHS HA J[Ba OJIHAKOBI
rigpormtiaapu. [licns nepepaxyHky oTpumanu 3HadeHHs d = 9,8 cm. O1xe,
s 3a0e3nedeHHs migioMmy Baru 20 kH HeoOXimHO 00i1aHaTH HaBICHHMA
NpUCTpPid 1BOMA rigpomtiHapamu giametpoM 100 MM KOXKEH.

3 ypaxyBaHHSM BHIIE3a3HAYECHUX PO3PAXyHKIB CIPOSKTOBAHO Ta
npeacTaBiieHo 3D Moiesib HaBICHOTO MPUCTPOIO pUC.5.
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Pucynox 5. 3D Mozaenb po3po01eHOTr0 HaBICHOTO IPUCTPOIO

OTpuMaHuii HaBICHUN MPUCTPIN 3a0e3neuye BUKOHAHHS MTOCTABICHUX
BUMOT /10 MOro KOHCTPYKIIii, 30KpeMa 3MEHIIECHHS TabapUTHUX PO3MIpIB,
BUKJIIOUCHHS 3 KOHCTPYKIIi TOPOTrOBApTICHUX Ta CKJIQJHUX Y BUTOTOBJICHHI
enemMeHTiB. KOHCTpyKIIis HaBICHOTO MIPUCTPOIO BUKOHYE BUMOTH CTAaHIAPTY
JI0 HaBICHUX MPUCTPOIB KaTeropii 2.

Bucnosku. OOrpyHTOBaHO KOHCTPYKIIIO HaBICHOTO MPUCTPOIO [0
MOOUIBHOTO EHEPTeTUYHOTO 3ac0o0y THUITY “ABTOTpAaKTOp”, sIKUM 3a0e3neuye
arperatryBanHsi TM macorw 10 2 T. KoHCTpyKIlisi HaBICHOTO MPHUCTPOIO
BI/IMOBIJITa€ BUMOTaM CTaHAApTy JO HABICHUX MPUCTPOIB KaTteropii 2.
HagicHuil mpucTpiit Ma€e Mpocy KOHCTPYKIIIIO, € JISTKHUM Y BUTOTOBJICHH1, HE
Mae€ JOPOTOBAPTICHUX Ta CKJIATHUX Y BUTOTOBJICHHI €JIEMEHTIB.
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Pogorilyy S. P., Prysyazhnyi V. G., Mirnyi V. Y.,
Institute of Mechanics and Automation of Agroindustrial Production of NAAS of
Ukraine

JUSTIFICATION OF THE PARAMETERS OF THE ATTACHED DEVICE OF
THE MOBILE ENERGY VEHICLE OF THE "AUTOTRACTOR" TYPE OF
DRIVING CLASS 14

Summary

The article provides an analysis of the constructions of hinged devices and their
installation locations on the MEZ. Analytical dependencies have been developed that
establish relationships between the weight of the technological module (TM) and the
force generated in the hydraulic cylinder. On the basis of analytical dependencies,
graphical dependencies of loads that arise during the process of aggregating TM with
MEZ have been compiled. The change of loads on hydraulic cylinders from the height of
TM lift is shown. A mathematical dependence has been compiled and the reactions that
occur in the supports of the attachment device have been obtained. The parameters of the
hydraulic cylinders, which will ensure the lifting of the TM, are substantiated.

The use of combined agricultural machinery, which allows performing several
technological operations in one pass, is rapidly gaining popularity. To achieve this, a
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multifunctional mobile energy tool must be created, which will provide the placement of
several technological modules (TM) on its base and be effective in performing
agricultural operations. The Institute of Mechanics and Automation of Agro-Industrial
Production of the National Academy of Agrarian Sciences of Ukraine has developed such
a mobile energy tool, the MEZ-115 "Autotractor."

According to the results of scientific research, the design of the attachment device
for a mobile energy vehicle of the "Autotractor" type, which ensures the aggregation of
TM with a mass of up to 2 tons, is substantiated. The design of the attachment device
meets the requirements of the standard for attachment devices of category 2. The
attachment device has a simple design, is easy to manufacture, does not have expensive
and difficult to manufacture elements.

Key words: attachment device, tractor, mobile energy vehicle, agricultural unit,
traction class.
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