examined. Quality of cleaning of seed of sugar beet from a wild radish influences on evenness of his distribu-
tion in a row, that in turn affects the productivity of culture. Therefore development of method of cleaning of
seed of sugar beet from the admixtures of wild radish acquires an important value. In [1] character of clear-
ing of seed of sugar beet is offered from a wild radish, that consists of the following. Mixture of seed is divid-
ed by the known methods: on sizes and napycHocmbto on a sieve, mpuepHbix and air machines. After such
clearing in the seed of sugar beet there are seed of wild radish, that have with them identical napycHocmsb
and sizes and retires difficult.

Then this mixture is enveloped by a water-wet substance, that is the natural component of soil, a
closeness of that is a more closeness of seed. As seed of sugar beet have more rough surface, than seed of
wild radish, then they change the mass stronger. Hereupon napycHocms of seed changes in different propor-
tions.

Skipping such mixture through the current of air, suppose that the seed of sugar beet can be cleaned
from the seed of wild radish.

In the article a cleaning process is designed in the vertical current of air due to the difference of the
stalling speeds, purchased as a result of enveloping of mixture of seed by a water-wet substance that is the
natural component of soil. Dependences are got on determination of relative rate of movement in the vertical
current of air of components of seminal mixture : a sugar beet is a wild radish. Analysis of dependences (15)
allows to hope on the treatability of seed of sugar beet from a wild radish in the vertical current of air at the
change of stalling speed of components.

Key words: mixture of seed, current of air, stalling speed, midsection, relative rate of movement.
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NPO BU3HAYEHHA KIHETUYHOI EHEPTIi KOMBIHOBAHMX MALUUHHUX ArPETATIB

M. M. ApolweHkKo, K.T.H., JOLEHT

CymcbKull HayioHanbHUU agpapHUl yHisepcumem

B cmammi po3ansiHymo numaHHSsl 8U3Ha4YeHHsI CUCMEeMU PIBHSIHb, W0 OMUCYIOMb KIHEMUYHY eHepaito
KoMbiHoBaHO20 MallUHHO20 azpeaamy nid Yac tio2o pobomu.

Knro4doei cnoea — kiHemuuyHe eHepais, MallUHHUU agpeaam, cmilKicmb pyxy, Kym rnogopomy, y3a-
ealbHeHi KoopOuHamu, nomeHuiliHa eHepeais cucmemu, cucmema pPieHSIHb.

MocTaHoBKa npo6nemunu. MawnHHWMIA arperat
AK MexaHidyHa cuctema sBnsie cobow 3'egHaHHSA
oaHiei abo [ekinbKoX CinbCbKOrocnogapcbknx Ma-
WKMH, nepefaBanbHOro MexaHiamy (34inku, rigpora-
Ka) i eHepreTMYHOI YacTuHK (TpakTopa). B Uin poboTi
B  SAKOCTi eHepreTMyHol 4aCTUHM  MaLLMHHO-
TPakTOpHOro arperaty pos3rnagaeTbCca  KOMiCHUN
OPHO-MPOCAanHU CiflbCLKOrocnogapCbKkUii  TPakTop,
LLIO Mae OCTOB (OCHOBY) Y BWUIMsA4i >XOPCTKOI pamu 3
nornepevyHUMn rnoHxepoHamu. Ha uin pami 3MOHTO-
BaHi BCi OCHOBHi By3nu TpakTtopa, B TOMY 4uChi i
HaBiCcHi cuctemun (nNepedHs i 3agHs). BusHauveHHs
KIHETUYHOI eHeprii Takoro arperaTy € 3aBAaHHS J0-
CUTb CKragHe i notpebye 3HaHHA BENMYMH Mac i
LIBWOKOCTEN pyXy TiN, WO BXOAATb A0 HbOrO.

AHani3 ocTtaHHix gocnigxeHb i nyonikauin.
Mpy pocnigpkeHHi CTIMKOCTI Ta KepoBaHOCTI pyxy
Pi3Hi 32 KOHCTPYKLiSIMU Ta CBOIMU (PYHKLiIOHANbHUMM
NpU3Ha4YeHHAMM CiNbCbKOrocnogapchbKi - MallMHHO-
TPaKTOPHi arperatm MOXHa MpeacTaBuTn y BUrNSAi
3'eHaHUX enemMeHTapHMX KIHEMaTUYHMX NaHoK, Lo
OOMycKaTb MOXITMBICTb TOPU3OHTANbHUX Nepemi-
LLeHb 0AHa BigHOCHO iHWoi. HaykoBui (ABgees B. M.,
AHToweHkoB P. B., AptbomoB M. 1., l'aues J1. B., Jle-
6enes A. T., Pocnasues A. B. Ta iHwi) [1,3,4,5,6,8], wo
NpoBOAUNM AOCNIMKEHHSA MO CTIMKOCTI pyXy CinbCbKO-

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHisepcurteTty

rocrnogapcbkux MTA BukopucToByBanu, sk nNpaswuro,
GaratomacoBi Mmogeni 3 6araTbma CTYNeHsIMU BifTlbHOC-
Ti.

Ona ouiHkn CTINKOCTI pyXy BUKOPUCTOBYBa-
nnce Modeni 3 Kytamu NoBOPOTY arperaTtiB oauH
LWoJo O4HOro Ta A0 NMPUNHATUX OCel y3aranbHeHUX
KoopavHaT, abo Mogeni 3i 3MiHHMMMK KoopAuHaTaMm
pyxy arperaty [2].

Y 3a3HaveHux BuLLEe OOCHIMKEHHSX NPOBOAM-
BCSA aHari3 pyxy CinbCbKOrocnogapcbkux arperaris,
OWHaMivHi Modeni Skux nogasanucs y Burnagi oBox,
TPbOX, YOTUPLOX i N'ATU ENEMEHTHUX MoJenen.

Meta pocnigxeHb. [MpoaHanizyBaBwin craH
nybnikauin ©6yno 3pobneHo BUCHOBOK Npo Te, LWO
NMATaHHAMM HaMMCaHHS MaTeMaTU4HUX MoJenewn
KIHETUYHOI eHeprii 3anmanucs G6araTo OOCHigHUKIB.
Ane, B OCHOBHOMY, BOHW pO3pobnsinv 3anexHoCTi
Onsa okpeMnx cknagosux arperaty. B 3B’a3ky 3 yum
METOK [aHoi poboTn € po3pobka CUCTEMU PiBHSIHD,
O OnMCyBaTUMYTb KIHETUYHY €Heprito MalluHHOro
arperaty nig 4Yac BWMKOHAHHA HUM TEXHOJSOrYHOro
npouecy.

Pe3synbTtatn pocnigxeHb. [ns po3pobku
MaTeMaTu4Hoi Mogeni pyxy KOMBIHOBaHOro NOCiBHO-
ro arperaty npeactaBuMo MOro y BUrNsadi Tpboxe-
neMeHTHOI modeni i 6yaemMo BMKOpMCTOBYBaTU ANA
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po3paxyHKy piBHAHHSA JlarpaHxa gpyroro poay [7]:
d(ar oT ol
Sl RS L e et 1
dt(&h] 3o @ oq; @)
ae T — KiHEeTMYHa eHepria cucTemu; ; — y3a-
ranbHeHa KoopauHaTa; qi — ysaranbHeHa LWBuAa-

KicTb; Q; — y3aranbHeHa cuna; 1 — noTeHuinHa eHep-
rig cuctemu.

Mpn cknagaHHi MateMaTuyHoi mogeni 6ynu
NPUAHATI HACTYNHI AONYLLEHHS:

- eNeMeHTn cuctemun (TpakTop, KynbTuBaTop,
ciBanka) € abconoTHo TBepAnMHM Tinamu (ATT);

- noctynanbHa wBugkictb pyxy MTA — noc-
TiMHa;

- BEpTUKanbHi NepemilleHHsi Komnic He Bpaxo-
BYEMO;

- HEePIBHOMIPHICTb 34iNHWX BracTUBOCTEN I'py-
HTY Ha pi3HMX Konecax arperaTy BpaxOBYETbCH 3a
JOMOMOrOK Pi3HUX TArOBUX 3YCWUIb Ha Konecax i
Pi3HUX CKM OMopy NepeKoYyBaHHIO;

- NiHINHA WBWAKICTb PYXY LEHTPY Mac ciBanku
B30oBX oci OX OOpIiBHIOE MiHIVHIA WBMAKOCTI pyxy
LeHTpa Mac TpakTopa;

- nig Yac BNNMBY MexaHizaTopa Ha MexaHi3m
pyNbOBOro KepyBaHHs NepenHi Kepytdi koneca no-
BEPTalOTLCSA Ha OAHAKOBMIA KYT (B11 = Bio = B).

Mepwe gonyweHHA € NPURHATHUM ansa Ginb-
LIOCTi TPAKTOPIB i CiNlbCLKOrocrnoAapchkux MatumH. Ix
pamu (abo niBpamn) sBNAKOTE COBOK [OCTATHBO
XKOPCTKi KOHCTPYyKUii, gedopmadii akux mani i He
BMMMBalOTb Ha NpoLecH, LLO po3rnagarnTbCs.

Opyre ponylieHHA € NPUUHATHUM ANS pos3r-
nsagy MTA B npoueci 6e3nocepeHbOro BUKOHAHHS
TEXHOSOrYHOI onepauil, KoM KOMMBAHHS LUBMAKOC-
Ten He3HauHi.

TpeTe OonyLeHHs 3aknio4yaeTbcs B TOMY, LLO
npu po3paxyHKy CTIMKOCTi i KepOBaHOCTI pyXy He
po3rnsfalTbCa BepTUKarnbHi nepeMieHHs MTA.
Lle ponyuwieHHs cnpasegnuee yepes Te, WO B 3aja-
4y OOCNigXeHb He BXOAWUTb OLjiHKa BMMMBY €MNeMeH-
TiB MigBICKM Ha CTINKICTb Ta kepoBaHicTb. O4eBUaHO,
LLIO MpM BUPILLEHHI Takoro Kona 3agady cnif, yTOMHUTY
pPO3paxyHKOBY CXeMY, BKMIOYMBLLM B Hei Benuki By3-
nu i arperaTtu y BUrNsdi okpemMux mMac i BpaxoByBaTu
HEepiBHOCTi ONOPHOT NOBEPXHI.

UeTBepTe OoNyLLEHHS rOBOpWUTb MpPO Te, LWO
npy CUMETPUYHOMY PO3MILLEHHI Cinbcbkorocnoaap-
CbKMX MaLUMH Ha TPaKTopi, SKMA Mae camobrokyto-
4nn gudpepeHLian, HepPiBHOMIPHICTb 34iMHMX Briac-
TMBOCTEN Byge KOMNEHCcoOBaHa, ane BOHa Mae Mmicue,
AK | Pi3Hi cMnn onopy nNepekoyyBaHHS, i TOMY BOHU
NMOBUWHHI BPaxoByBaTMUCb Y MaTteMaTuyHin moaerni.

[TaTe AonywWeHHS € NPURHATHUM ANS po3rng-
4y npsiMoniHiiHoro pyxy MTA, akuii mMae HaBiCHI
MaLLWHU, XXOPCTKO 34YensieHi 3 TPaKTOPOM.

LlocTe ponylieHHs € NPUAHATHUM ANS po3r-
naay CTinkocTi | kepoBaHoCTi pyxy MTA, L0 BUKOHYE
TEXHOMOriYyHy onepawito 3 BUCOKUM CTyneHem [o-
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TPUMaHHA TEXHOMOrMYHNUX [AOMYCKiB, KOMW HaBiTb
He3HayHe KONMMBaAHHA HanpsaMHUX KOnic npusseae
00 BiAXUNeHHs Big NPAMORIHINHOT TpaekTopil.

[nsa 3py4HoCTi B po3pobui MateMaTuyHoi Mo-
Aeni BBeAeMOo No3Ha4YeHHs:

m; — mMaca ciBanku; m, — Maca TpakTopa;
M3 — Maca KynbTuBaTopa;

m; + M, + M3 = M — Maca MnocCiBHOrO KOM-
BiHoBaHoOro arperarty;

J1 — MOMEHT iHepuii ciBanku; J, — MOMEHT
iHepuil TpakTopa; J; — MOMEHT iHepuii KynbTuBaTo-
pa;

W i W — cvna onopy KOYEHHI0 MiBOro i
NpaBoro ONOPHUX KOMIC KynbTuBaTopa BiAnoBigHo;

Wi | Wi, — crna onopy KOYeHHIo niBoro i
NpaBoro nepefHix HanpsMHUX KOJliC TpakTopa Big-
NoBiAHO;

W, i W;, — cvna onopy KOYEHHIO MiBOro i
npaBoro 3agHix BeQy4nx Kormic TpakTtopa BignoBigHo;

We | Wy — cuna onopy KOYEHHIO NiBoro i
npaBoro ONopHO-MPUBOAHUX KOMIC CiBanku BignoBsia-
HO;

Ton i Ton — CMNa TAMrM NIBOro i NpaBoro ne-
pefHix Kosic TpakTopa BignoBigHo;

T,n i Ty — cuna Tarm niBoro i npaBoro 3ag-
HiX Konic TpakTopa BignoBigHo;

Cy i Cyc — KOBDILIIEHTN BiYHOT XOPCTKOCTI
LWWH KynbTuBaTopa i ciBarnku BianoBigHo;

Cy1 i Cyp — KoedilieHTN BiYHOT XOPCTKOCTI
LWUMH 3a4Hix i nepeHix Komnic TpakTopa BignoBigHo;

Kok Kaoc — KOEDILIEHTN AemMndyBaHHSA LUWH
KynbTMBaTopa i ciBarnku BignoBigHo;

Ka1, Ky — koeditieHTn geMndyBaHHS LWIKH
3aHix i nepedHix Konic TpakTopa BignoBigHO;

Pex i Psc — 3ycunnst 6i4HOMY yBOAy KOIiC
KynbTyMBaTOpa i ciBarnku BignoBigHo;

Pe1i Psp — 3ycunns 6i4HOMY yBOAY 3afHiX i
nepenHix Kosic TpakTopa BignoBigHo;

Y1 ... Yig — NPOEKLisi CUIT OMOPY CEKLin Ky-
neTMBaTopa Ha BiCb X;

X1 ... X1g — NpOEKUia cur onopy Cekuin ci-
Barku Ha Bicb X;

C12 — KOPCTKICTb 34iNKM MiXK TPaKTOPOM i
ciBankoto npu obepTtansHOMY pyci;

C,3 — KOPCTKICTb 34iNKM MiXK TPaKTOPOM i
KynbTUBaTOPOM Npu 06epTanbHOMY pPyCi;

B, e bC, bK, bl, b3, S,, Ko, dai, ao, as, ag —
reoMeTpuyHi po3mipu arperaTy.

Ak ysaranbHeHi koopauHATU CUCTEMU MPUAH-
ATi: NiHINHI KOOPAMHATU LIEHTPY Mac ciBarnku gy = X i
0> = Y; KYT NOBOPOTY CiBarnku ¢1; KyT NOBOPOTY pamu
TpakTopa ¢,; KyT MOBOPOTY KyNbTUBaTOPaA (3.

KineTuuHa eHepriss cuctemun (puc. 1) cknaga-
€TbCA 3 KIHETUYHOI eHeprii MoCTynanbHOro pyxy
LEHTPY Mac ciBanku, KiHETUYHOI eHeprii obepTanb-
HOro pPyxy LUEHTPY Mac CiBarnku, KIHETUYHUX eHeprin
nocTynanbHOro tTa obepTanbHOro pyxy LIEHTPY mac
TpakTopa i LEeHTPY Mac KynbTuBaTopa:
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Puc. 1. AnHamiyHa mogens kKoMGiHOBaAHOro NOCIiBHOrO arperaTy

)
ae Ty, i Tios — KIHETUYHI eHeprii nocTynanbHo-
ro Ta o6epTanbHOro pyxy CiBanku;
2\2
T - my (%)
* 2
prii nocTynanbHOro pyxy cisanku B3gosx ocen OX
Tta OY BignoBiaHo;

T :Tlnx +T1ny +T106 +T206 +T306’
\2
, le :# — KIHETUYHI eHe-

.\2
T :mz(zy) — KIHETUYHI eHe-

prii mMOCTynanbHOro pyxy Tpaktopa B3gox ocer OX
Ta OY BianoBigHO;

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHisepcurteTty

— KiHETU4YHI eHe-

- - mg(y)*
x 2 y 2
prii MOCTynanbHOrO pyxy KynbTMBaTopa B3O0BX
ocen OX ta OY BignoBigHo;

1, = @) Jo(ga)’
2

— KIHETUYHI eHeprii obepTanbHOro pyxy ciBanku,
TpakTopa i KynbTuBaTopa BiAnoBigHoO.

[na onucy anHaMiyHMX 3B’A3KIB MK erleMeH-
Tamu arperaTty Ta Mix arperaTom i I'pyHTom, byaemo
NpeacTaBnaATY iX y BUrMa4i NpyXHMX 3B’A3kiB. Bupa-
3MMO MNiHINHI NepeMillleHHs LeHTpiB Mac Tpaktopa i

Jo(p )
’T206=—2((§2) v T35 =
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KynbTuBaTopa 4epe3 MNepeMillleHHss LeHTpy Mac
ciBankm:
Xo = X1 + a1SinQ; + a,sing;,
Y2 = Yy1 + a;C0SQ; + a,C0S¢,,
X3 = X + azsing, + a,sings, )
Y3 = Y2 t 83C0SQ; + ,C0S¢s, _ _
Oe @; — KyT MiX LeHTpanbHOM BicClo ciBamnku

Ta Biccto OX; ¢, — KYT MK LIeHTparnbHO BiCCHO pamu
TpakTtopa Ta Biccto OX; @3 — KyT MiX LleHTpanbHO
BicClo KynbTMBaTopa Ta Biccto OX; B — KyT NOBOpPOTY
Kepyroumnx Kosic.

Micna gesknx nepeTBopeHb OTPUMAEMO BU-
pa3 KiHETMYHOI eHeprii KOMBGIHOBAHOro MOCIBHOrO
MaLUMHHO-TPAKTOPHOro arperaTy B LinoMmy:

1 . . 1../. 1 . . . .
T =2 (02 + (92 5 91600 + 2mal(4 20 cospun + 0 o5, P+ (-

2

. . . . 1 . 1 . . .
— & SINPyPy — 82 SINPLPo )2 )+ > Jo(2 )2 + > m3((x + & COS@yy + A COSPrPo + )

. N2 . . R . . . .yve) 1 . \2
+85 C0SP, + 84 COSPaps ) + (¥ — 8 SIN@y, — 8y SINP P —SiNEss ) |+ = I5(¢5)°

2

MigcTaBMBLUM 3HAYEHHS KIHETUYHUX eHeprin (4) B piBHAHHA (1) 3anuwemo piBHAHHA pyxy MTA HacTy-

NMHAM YNHOM:

Mm%+ rr12(2x — 2a, sing, (¢4 )? + 2a; cOSEdy — 28, Sines (g )? + 2a, cos¢2¢2)+ > mg(2x% —

— 28y sing,(¢1)° + 284 COSP — 285 SiNg, (22 )7 + 28, COSPLP, — 285 SiNE, (92 ) + 285 x

or7

.. . . .. oT
< COS@opy — 2a, Si n¢3(¢3)2 +2ay 003(03¢3)+ > Qx——=

OX

my -+ mz(2y — 28, cosgy (¢ )? — 28y Singp — 2a, cosp, (@, ) — 2a, si n(pz(p2)+ > mg(2y —

— 28y cospy (91 )° — 28 SiNgp) — 285 COSP, (92 )7 — 28, SiNEa@, — 283 COSP, (92 )7 — 285 x

or7

i .. . . .. aT
= SiNgL@, — 28, COsPs(gp3)° — 2a; si n¢3¢3)+ —=Qy———;

oy

D1 + % mz(25< — &y Singy(¢1)° + 8 Cospi — Az Sing, + ap COS(pz(kiz)alcoscol — 20+ &y
x COS@1) + Bp COSPo G2 )3y Si NP1 — 2(5/ — a4 cospy(@1)° — &y Singu — a cosp (g )° —

— @ Si N, Jay Singy — 2(Y — a4 SiNgig — @z Si N, Jay CoSPign + > M (2(% — &y singy x

= (21)° + &y COSP1p1 — 8o SiNE, (92 ) + 8 COSPLi, — agSiNes (92 )7 + 85 COSPLPH, — ay SiNgs x
< (3 )7 + @4 COSP33)ay COSPy — 2(X +8y COSP1P) + Bp COSPP, + 8g COSPg, + By COSP3Pz) <
x & Singyy — 2(Y —ay cospy (g )° — a4 Sing P — 8 COSP, (92 ) — 8 SiNELP, — ag CoSE, x

< (¢2)? — ag Singo@, — @y cosps(@3)” — ap si n¢3¢3)al sing, — 2(y — & singygn — a5 Singgp, —
oT

— 23SiNgaisp — 8 SiNpsga)ar COSpn) + 5

=Q,, —Cr2(p2 —@1); (5)

> mZ(Z(x — &y sing (¢ )° + ay cosp — a sing, (g, )° + ap COS(PZ(Pz)az cospp — 2(X +ay x

X COSPg + Bp COSP2g22 )z SiNPg2; — 2(Y — &y Cosp (@1 )7 — 8y SiNgyB — ap Cospo(g2)° —
— @ SiNE,; )ay Sing, — 2(Y — a1 SiNEie — 8z SiNE,¢; )ap COSPLe )+ Jo@s + > mg(2(x —
— &y singy(¢1)” + 81 CoSpi — A SiNg,(g2)° + 8z COSPLPH, — agSiNg, (@) + ag cosp, x

x @y — 8y Sings(g3)? + a4 COSPaps N@r COSP, + ag COSP, )+ 2(X+ 84 COSPg + ap COSP, x
X grp + 83 COSPgrr + By COSPagr3 N— B Si NP> — 8 SiNEg, ) + 2(Y —ay cosgy ()7 — ay <

. - .\ : - . \2 : - . \2
x SiNEy) — 8o COSP5 (g2 )? — @z SiNgL@, — 85 cosp, (@2 ) — ag Sing,@s — a cosps(¢3)” —
— 8z SiNEa@s — a2 Sing, — agsing;) + 2(¥ — &y SiNgigy — 8z SiNga@r — 8gSiNE¢, —

. . . . oT
— @ Si N33 — @ COSPLg, — ag CoSPLp2 ) + Ers Qp, —Crzlpz — 1)
> Mg 2(X — &y singy (¢ )% + & cosp P, — as SiNeo (g2 )7 + as COSPLGH, — ag siNg,(¢o )2 + ag <

X COSPLPr — 84 SiNE3(P3)° + a4 COSPa3)ay COSps — 2(X + 81 COSPP) + Ap COSPag, + ag x

X COSPogrr + 84 COSP3gr3)as SiNpaps — 2(Y — &y cosepy (g2 ) — a4 singydy — ap cosp, (92 ) —
— a, SiNEL@, — ag cosp, (@2 )? — ag sing,@, — a, cosps(@3)? — an singsds )as sings — 2(y —
— & Si Ny — 8 SiNEer — 8z SiNEgL — 8 SiNEaPs )a COSPagps) + JaPs = Q,, — Coazles — @),

ae a_Tzo; ﬂ:o;
OoX oy
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ar 1

—— == my(— 2(%-+ ay CoSpypy + ap COSPar2a )SiNgyePy — 2(Y — 8 SiNE1G; — BySiNEG; )X

oy 2

R 1 . . . R .
xay COS‘P1¢1)+ > ”‘3(— 2(X + 85 COSP 1 + 8y COSPPo + 83 COSPLP, + 8y COS(P3¢3)><

x 8 Singypy — 2(y — 3y SiN@; — 3y SINP,P, — 83 SINPoP, — A SiNPaPs )al COSP1;

or 1

opy 2

== my(— 2(%+ 2 CoSpyiy + 8y COSPay )Si Ny — 2V — 3 SRy — aoSiNgoey )X

X COSPrpp + B m3(2(x+ 8 COSPy + 8 COSPP + 83 COSPrPy + 8y 005(/’3‘?3)(* A SINPpp —

— 8 SiNggy )+ 2y — & SiNgigy — 8y SNy — g SN — 8y SINPagPs — 8y COSPoy — 83 COSP26, )

oT

0p3

=3 ms(— 2(X+ 3 COS@ ¢ + 8 COSPr7 + 83 COSPr5 + 84 COSP3P3 )a4 SINgzp3 —

—2(y—a Singypy — ay SN, — a3 SiNEag, — 8y SiNap3 )ay COSP3p3 )

[na BM3Ha4eHHs y3aranbHEHMX Cun, sKi Bia-
noBigalTb ysaranbHeHWM KoopauHaTtam, 6yaemo
BMKOPUCTOBYBATW iHLWWI MaTEMaTWYHi 3aNeXHOCTI.

BucHoBKku. B ctaTTi po3rnsHyTi nuTaHHA BU-
3Ha4YeHHs KIHETUYHOI eHeprii KombiHoBaHOro Ma-
LUMHHOro arperaty. B pesynbTati maremaTu4Horo

ris KOMBIHOBaHOro arperaTy CKnagaeTbCsl 3 KiHeTUY-
HWX €Heprin Noro CKNagoBuX: MNOCTYNarbHOro pyxy
LEHTPY Mac ciBanku, KiHeTU4HOI eHeprii obepTanb-
HOMo pyxy LEHTPY Mac CiBanku, KIHETUYHUX eHeprii
nocTynanbHOro Ta o6epTanbHOro pyxy LIEHTPY Mac
TpakTopa i LEHTPY Mac KynbTusaTopa.

MoaerntoBaHHA 6yno 3’COBaHO, WO KiHETUYHA eHep-

Cnucok eukopucmaHoi nimepamypu:

1. ABgeeB B. M. YcTon4mMBOCTb U ynpaBngeMoCTb ABUMXEHUSI KONECHOro LWapHUPHO-COYSIEHEHHOMO
TpakTopa Mo rpyHTY B COCTaBE CENbCKOXO3SMCTBEHHOrO arperaTta: aBToped. AUCC. Ha COMCKaHUe Hayd. cTe-
NneHu KaHg. TexH. Hayk: cred. 05.05.03 / B. M. AegeeB. — XapbkoB, 1985. — 22 c.

2. AHToueHkoB B. H. MNoBblweHne TOYHOCTU BOXOEHUS MALLMHHO-TPaKTOPHOro arperarta B TEXHOIO-
rMYecKoM npouecce MexaypsinHon obpaboTkM caxapHOW CBeKMbl: aBToped. ANCC. Ha coMcKaHue Hayd. cTe-
neHu kaHg. TexH. Hayk: crned. 05.20.01 / B. H. AHTowweHkoB. — XapbkoB, 1991. — 20 c.

3. AnToweHkoB P. B. lMigBuileHHa edekTnBHOI ekcnnyaTauii KOMGiHOBaHUX rPYHTOOBPOBHO-NOCIBHMX
arperarTis: aBToped. Auc. Ha 3006yTTA HayK. CTyneHs kaHd. TexH. Hayk: crey. 05.05.11 «MawwHu i 3acobm
MexaHisauii  c.-r. BupobHuuTBay / AHTOoLeHKoB PomaH BuktopoBud. — Xapkis, 2010. — 21 c.

4. AptbomoB H. I1. lNoBbIWeHne ycTOMYNBOCTU OABMXKEHMA NAXOTHOro arperaTta npu U3MeHeHNn TeXHK-
YecKnx napamMeTpoB CUCTEMbl ynpaBneHus: Aucc. kaHauaaTta TexH. Hayk: 05.05.11 «MawwuHbl u cpeacTtea
MexaHu3aumm c.-x. npounasogctea» / AptbomoB Hukonawn MNMpokodbeBud. — Xapbkos, 2006. — 179 c.

5. MayeB J1. B. YCTOMYMBOCTb ABMXEHNSA CEMNbCKOXO3ANCTBEHHbLIX MaLIKWH 1 arperatoB / J1. B. M aueB. —
M.: MawwnHocTpoeHune, 1981. — 206 c.

6. Nlebenes A. T. M'mpgponHeBMaTU4eCckMe NPUBOALI TPaKTOPHbIX arperatoB / A. T. JlebegeB. — M.:
MawwnHocTpoeHue, 1982. — 184 c.

7. NaweHko B. ®. MeToguka NOCTpOEHMS MaTeEMaTUYECKUX MOodeNen YyCTOMYMBOCTU (DYHKLMOHMPOBa-
HMS MexaHu4yecknx cuctem: moHorpadus / B.®. MNaweHko, B.B. Kum. — X.: XHAY um. B.B. Jokyyaesa, 2010.
—115c.: vn.

8. PocnaBsues A. B. SkcnepumeHTanbHble UccregoBaHns yCTOMYMBOCTU ABUXEHUS N YNPaBNAeMOCTy
MHOMO3BEHHbIX MAaLLUMHHO-TPAKTOPHbIX arperatoB / A. B. PocnaBueB // TpakTopbl U CENbCKOXO3ANCTBEHHbIE
MawwuHbl. — 1994, — Ne1. — C. 10-11.

SpoweHko I1. H. 06 onpedeneHuu kKuHemu4yeckoll aHepauu KOMOGUHUPOBaHHbIX MaWUHHbIX a2-
pezamoes.

B cmambe paccmompeH g8ornpoc onpedesieHUsi cucmemMb! ypasHeHUl, Komopble onucbiearom KUHe-
MUYECKYI0 3HEP2UIO KOMBUHUPO8aHHO20 MauWUHHO20 agpeaama 80 8peMsi €20 pabomei.

Knrodeenbie cnoea - KUHemu4yeckasi IHepausi, MalWUHHbIU azpeaam, ycmol4ugocmpb O8LUXKEHUS, Y207l
rnosopoma, 0606weHHbIe KOOPOUHaMbI, MOMeHYyUarbHas 3Hepausi cucmeMsl, cucmema ypasHeHUul.

Yaroshenko P. About determination kinetic energy of combined machine aggregates.

A machine aggregate as mechanical system shows by itself connection of one or a few agricultural
machines, transmission mechanism (coupling, hydrogacka) and power part (tractor). In this work as power
part of machine tractor aggregate the wheeled arable-cultivated agricultural tractor that has a frame (basis)
as a hard frame with transversal longerons is examined. On this frame all basic knots of tractor, including
hanging systems (front and back), are mounted. Determination of kinetic energy of such aggregate is a task
is difficult enough and requires knowledge of sizes of the masses and rates of movement of bodies that enter
to him.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHisepcurteTty
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At research of firmness and dirigibility of motion different after constructions and functional settings ag-
ricultural machine tractor aggregates can be presented as the united elementary kinematics links that as-
sume possibility of the horizontal moving one in relation to other. Scientists (Avdeev V. M., Antoshenkov R.V,
Artiymov N. P., ljathev L. V., Jlebedev A. T., Roslavthev A. V. but other), that conducted research on firmness of
motion of agricultural MTA multimass models used, as a rule, with many degrees of liberty.

For the estimation of firmness of motion models were used with the corners of turn of aggregates in re-
lation to each other and to the accepted axes of the generalized coordinates, or model with the variable co-
ordinates of motion of aggregate.

The analysis of motion of agricultural aggregates the dynamic models of that were given as two was
conducted in the researches marked higher, three, four and five element models.

The first assumption is acceptable to most tractors and agricultural machines. Their frames (or half-
frame) show by itself hard enough constructions, deformations of that are small and does not influence on
processes that is examined.

The second assumption is acceptable to consideration of MTA in the process of direct implementation
of technological operation, when the vibrations of speeds are insignificant.

The third assumption consists in that at the calculation of firmness and dirigibility of motion the vertical
moving of MTA is not examined. It assumption is just because in the task of researches the estimation of
influence of elements of pendant is not included on firmness and dirigibility. Obviously, that at the decision of
such circle of tasks it follows to specify a calculation chart, including for her large knots and aggregates as
the separate masses and to take into account inequalities of underlayment.

Fourth assumption talks that at the symmetric placing of agricultural machines on a tractor that has a
self-locking differential, the unevenness of coupling properties will be compensated, but she takes place, as
well as different forces of resistance of rolling, and that is why they must be taken into account in a mathe-
matical model.

Fifth assumption is acceptable to consideration of rectilineal motion of MTA, that has the hanging ma-
chines hardly coupled with a tractor.

Sixth assumption is acceptable to consideration of firmness and dirigibility of motion of MTA, that exe-
cutes a technological operation with the high degree of observance of technological admittances, when even
insignificant oscillation of directing wheels will result in deviation from a rectilineal trajectory.

It was found out as a result of mathematical design, that kinetic energy of the combined aggregate
consists of kinetic energies of his constituents: forward motion of centre-of-mass seeder, kinetic energy of
rotatory motion of centre-of-mass seeder, kinetic energies of forward and rotatory motion of centre-of-mass
of tractor and centre-of-mass of cultivator.

Keywords: kinetic energy, machine aggregate, stability of motion, corner of turn, generalized coordi-
nates, potential energy of the system, system of equalizations.
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YOK 631.354 :633.521
AOCHIOXEHHA MOKA3HUKIB TOYHOCTI NOCIBY KYKYPYA3U HA 3EPHO
NMHEBMATUYHUMMU CIBAJTTIKAMMU

B. M. 3y6ko
C. IN. Cokonik
CymcbKull HayioHanbHUl agpapHUl yHisepcumem

Y cmammi HageOeHO pe3yrnbmamu MopIieHsNIbHUX MOMIbOBUX eKcriepuMeHmarsbHUX 00cidxeHb ciga-
ITOK MHe8Mamu4Ho20 mury 3a rMnokasHukamu moYyHocmi yknadaHHSI HacCiHHS KyKypyO3u 3a 00exUHOK psidKa.

Knro4doei cnioea: kykypyd3a Ha 3epHO, 8UCI8HUL anapam, HaciHHs, Hopma eucigy, iHmepear MiX poc-
nuHamu.

MocTtaHoBKa npobnemu. Cisba — Bignosiga-
NbHUA TEXHOMOr4YHMI Mpouec npu BUPOLLYBaHHI
KYKYpy43u Ha 3€epHO, SIKMA CYTTEBO BMJIMBAE Ha Be-
NNYMHY BpOXKalo.

Oyxe Baxnuee 3Ha4YeHHS Mae He TiNbKW On-
TUMarnbHa KinbKiCTb POCIMH, @ K pPiBHOMIpHE PO3Mi-
LLEHHS TX Ha nnowi. 3MEHLUEHHS WNPUHN MIKPSLb
noHaa 70 cM Npv BUPOLLLYBaHHI KyKypya3un Ha 3epHoO
nNpu3BOaUTL [0 PIBHOMIPHOINO CTOSIHHA POCIWH, ane
HeraTMBHO BM/IMBAE Ha PIiCT kayaHiB i 0cobnnBo Ha

50

¢dopMyBaHHA 3epHa B HWX Micns UBITIHHA. Tomy
HeoOXigHO PiBHOMIPHO, Ha OOHAKOBIM BiACTaHi po3-
MillyBaTK HacCiHHA (pocnuHun) B psaky. Ons 3abes-
neyeHHs PiBHOMIPHOIO PO3MILLEeHHSI HAaCiHHA B PSaKY
noTpibHo ciaTu 3i weuakicTio 4-7 km/rog [1, 2].

Meta pocnipXeHb: BU3HAYMTU ANS Pi3HUX
Mogenewn ciBanok poboumx LUBUOKOCTEN pyxy npu
AKMX 3a0e3nedyeTbCsl Habinblla TOYHICTb pPO3Mi-
LLIeHHS HaCiHHA B PSAKY.

Pe3synbtatn pocnigkeHb. HaciHHA Kykypy-
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