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DOWNLOAD BODY OF THE VEHICLE TRANSPORTER ROOT CROP MACHINES

Annotation. In Ukraine sugar beet is a major crops. The quality of sugar beet harvesting is essential in the process.
It is necessary to use in work high-quality raw material to get the sugar with the least damage. With no proper harvesting
significant part beets are damaged. The overall weight is beets reduced by 1,5-2,5%. During storage damaged product
are rots. Because of this problem sugar industry lost significant part of sugar. We consider factors that reduce the loss of
raw materials.

In determining east of roots of canvas conveyor to consider possible swing conveyor machine with root crop in the
transverse plane under the influence of the uneven ground.

In work are examined factors that influence on motion of root crops on a conveyet, and also algorithm of manage-
ment work of technical complex. That allows to bring down the losses of raw material. Aim a research is reduction of
losses of root crops of sugar beet and reduction of damage. Basic material of research is determination of coordinates of
level of root crops in a body of a car.

At filling of basket it follows to set a conveyer in relation to abasket in the most favourable position. It maybe doing,
carrying out manoeuvring a conveyer relatively of transport vehicle that collects the roots.

Motion of machine and body of machine is considered equable . The got model of load of basket of vehicle transport by
the conveyers of articultural machines. It takes it into account the minimum losses of root crops, manoeuvring of vehicle
transport, and also safe work collective complex. The got model of loading can be used for work of the system. Also, it can
use automaticly to control synchronous motion of collective complex.

Keywords: model of load of basket of vehicle transport, the minimum losses of root crops, manoeuvring of vehicle
transport, safe rabotou collective complex
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3ABAHTAJXEHHA KY30BA TPAHCIIOPTHOTO 3ACOBY TPAHCIIOPTEPOM
KOPEHE3BMPAJIbHOI MAIIVIHU

Odeprcara modenv 3a8aHMANCEHHS KY3084 MPAHCHOPMHO20 3AC00Y MPAHCHOPMEPAMU CillbCbK020CNO0aAPCHKUX
MAWUH, SIKA 8PAXO0BYE MIHIMANbHI 8MPamu KopeHennoois, MaHe8PYBAHHS MPAHCNOPMHO20 3Ac00y, A MAaKo#
besneuny pobomy 30uUpanvHo20 KOMNEKCY.

Kntouoei cnoea: modenv 3a8anmainenHst Ky306d, — MiHiManvHi eémpamu KopeHennoois, MAHespy8aHHs
mMpancnopmmuoeo 3acoby, 6esneuna poboma 36UpanvHo20 KOMHAEKCY

IocraHoBKa mpoOreMyt B 3aralbHOMY BUITEAAI Ta il 3B’A30K i3 BaXK/IMBMMM HayKOBMMM UM IPaK-
TUYHVIMY 3aBJAaHHAMMU. B Ykpaini 1ykpoBuit Oypsk € OGHIE 3 OCHOBHMX KY/IBTYP CITbCBKOTOCIIOfAPCHKOTO
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BUpOOHMITBA. SIKicTh 36MpaHHA IYKpOBOro OypsAKY Mae BaXJIMBe 3HAYCHHS B TEXHOJIOTIYHOMY IIpOLeci B
3B’5I3KY 3 HeOOXiTHICTIO OTPYIMAHHSI BICOKOSKICHOI CMPOBYHY J/Is LIYKPOBOI IIPOMYICTIOBOCT] 3 HaiIMEHIIMMU
TOLIKOIKEHHAMM .

AHasti3 OCTaHHIX CIOCTepe)KeHb i MyOmiKaliii, B AKIX 3aII09aTKOBAHO PO3B’ A3aHHA aHOI mpo6memi.
Y TexHonoriyHOMY nporeci 36upanHA mykposoro 6ypsaky maumHamu KC-6B, PKC-6 BrcoTa BYBaHTa)XeHHA
KOPEHEIJIOf{B TPAHCIIOPTEPOM B KY30B TPAHCIIOPTHOTO 3aco0y ckyajfae B cepegHbomy 1,5-2,0 M. ITagatoun 3
BE/MKOI BUCOTH, 15-20% KOpeHennIo/iB MOMKO/KY€eThcA. IIpy 11boMy 3aranbHa Maca KOPEHEIIOMIB SHIDKY-
erbes Ha 1,5-2,5% [1]. I1ip gac 36epiraHHs MOMKOKeH] KOPEHeIIOAN B IePIIy Yepry 3arHMBAIOTD, B Pe3y/ib-
TaTi 4Y0ro IyKpoBa IPOMICIOBICTb HeROOMpae 3HAYHY YaCTHHY LIYKpy 3 OypsAKoBoi cupoByHIL. [HIIA JacTiHA
KOPEHEIUIOZiB Yepe3 NOPYIIEHHSA CUHXPOHHOCTi PyXy 30MpanbHOrO KOMIUIEKCY Iafiae 3a MeXi Ky3oBa
TPaHCIOPTHOTO 3aco0y Ta BTpadaeTbcs [2]. Y poboTax [3, 4] posrnamarTbes ¢akTopy, AKi BINMBAIOTH HA
PYX KOpEHETIIOAiB II0 TPAHCIIOPTEPY, @ TAKOXK AITOPUTM KepyBaHHSA pOOOTOI poHOTOTEXHIYHOTO KOMILTEKCY,
10 T03BO/IAE SHU3UTU BTPATU CUPOBMHIA.

Merta mocmimKeHHA. 3 METOW0 3HIDKEHHS BTPAT KOPEHEIIORIB L[yKPOBOTO OYpSAKY Ta 3MEHIICHHS
iX MOMIKO/PKEHHA TPV BMBAHTAXXEHHi CUPOBUHY B Ky30B TPAHCIOPTHOTO 3acO0y OTPMMAHO MOJENb Oro
3aBaHTAXCHHA.

Buknan ocHoBHOrO Marepiany mocmifkKeHHs. BusHaueHHA KOOpPAMHAT PiBHA KOPEHEIIOAIB Y KY30Bi
BMKOHAEMO B JIMCKPETHiil mocTaHoBIi. Lle gae MOXMMBICTD CripocTUTH pO3B’si3aHHA 3amadi. [1oxnbkow
IVICKpeTu3aliii MoXHa Oyfie yIpaB/IATY 3MiHOIO il KPOKY, IO JO3BONUTD JOCATTH OYAb-AKOI TOYHOCTI IpU
BifITIOBiTHOMY 30i/IbIIeHH] Yacy 0OUMCIIEHb.

IIpyu 3anmoBHEHHI Ky30Ba C/lifi BCTAHOBUTY TPAHCIIOPTEP BiJHOCHO KY30Ba B HAMCIIPUATIMUBILIE M1O/IO-
eHHA. Lle MOX/IMBO 3poOUTH, 3[i/ICHIONYM MaHeBPYBAaHH:S TPAHCIOPTEPOM i IIPIYEIIOM TPAHCIOPTHOIO
3ac00y BiTHOCHO KOpeHe36upanbHOI MaumHy. OCKiIbKY IBUAKICTD Y, MalIMHu 3ajjaHa, TOTPiOHO BU3HA-
9UTH ONTUMA/IbHE 3HAYEHHSA IIBUAKOCTI IpyYena Y, , AKa Iy pillleHH] JaHOi 3aja4i BBa)KAETHCA IIOCTINTHO.
[Ipu 1bOMY Ky30B IIOBMHEH Oy TV 3aII0BHEHVIT MaKCYMA/TbHO MOYX/IUBO.

Jins pimeHHA 3afadi 3i/ICHNMO TOYaTKOBE BCTAHOBJIEHHS IIPIYeIIa B [IOLEPEYHOMY HANpPAMI Tak, 100
3a0e3meunTi MaKCMMaIbHO MOXK/IVBE 3aIIOBHEHHSI Ky30Ba. [Ipu 1iboMy C1ifi BUOpATV ONTHMA/IbHE 3HAYCHHSI
BiIXunenns nepemimenns X, Touku O, TpaHcnoprepa (puc. 1) Bifi cepefuHM MONEPEYHOTO POIMIpY
KysoBa. [loyaTKkoBe BCTaHOB/IEHHSA TPAHCMOPTepa 3IifiCHUMO TaK, o0 KyT a, KiHleBoi ceKIyii TpaHcropTepa
OyB piBHMIl HY/TIO, 2 3HAYeHH: KyTa a, IOBOPOTY TONIOBHOI CEKIIii TPaHCIOPTepa [103BO/ANO MOBHICTIO 3aI10-
BHUTY NTpydiIl. [Ipy boMy BycoTa afiiHHA KOpeHEIIOz B OKM (ikcyBaTUMeThCA TIMbKM AATIMKOM BificTaHi,
BCTAHOB/IEHUM B TOUIIi O,.

IIpy Bu3HaYeHHI MBUJKOCTI CXOMY KOPEHEIUIOAIB 3 IIOJI0THA TPAHCIIOPTEPa CIIiJj BpaxyBaTyl MOXK/IMBE
PO3TOJifyBaHHs TPAHCIOpPTEPA Pa3oM 3 KOpeHe30MpabHOK MAIINMHOK B IONEPEYHill IVIOUMHI 1if fiero

HepiBHOCTeN IPYHTY. [{/14 I1bOTO BBEZIEMO KYT KpeHy ¢ (puc. 1), 3aKOH 3MiHM KOTO BBXATVMEMO 3aJaHUM.
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Puc. 1. Po3miweHHs mpaHcnopmepa 8i0HOCHO 60pmig Ky308a mpaHcnopmHo2o 3acoby
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ITpuitmeMo Taki cuctemn KoopauHar: inepuiitny X, Y, Z 3 mo4aTkoM B oBinbHiit Touwi O, ; OB’ A3aHy
3 Ky30BoM XYZ, 3 moyatkoM B To4li O B iBOMY HIDKHBOMY KYTKY Ky30Ba; cucteMy X Y Z , oci sAKoi mapa-
nenbHi ocaM XYZ, 3 MOYaTKOM B TOYIIi Ol (111 TOUKA 3HAXOAUTHCA B IUIONIVMHI 3a/{HBOI CTIHKM TPAHCIIOP-
Tepa Ha MepeTyHi 3 BaHTAXOHECY4olo IIomMHoMW); cuctemy X Y, Z 3 ocamu, apanenbHumu ocam XYZ, i
TIOYaTKOM, AKMii 36iraeThcs 3 BicClo MOBOPOTY OCHOBHOI CeKliii TpaHCopTepa; cuctemy X,Y,Z,, ika Mae oci
XY, moBepHeHi 110 BifiHOIIEHHIO 10 oceit X Y, 7' HaKyT ¢ KpeHy MallMHU BiHOCHO 10 TOPU3OHTY. B siKOCTI
cexuiit rpancnoprepa npuiivemo npami MO, 1 0, 0,. Touka O, 3HaXOAUTBCA HA OCi TOBOPOTY KiHIEBOI CEKIIii
Tpancroprepa. Ky a, 10BOpoTy ronoBHOI CeKIiii TpaHCIOpTepa BiIiYyeThCA Bill IIOMMHN pPaMy MAILINHI;
a,~ KyT MDXK CEKIIAMU TPAHCTIOPTEPR; d,— KYT MK cekuieto O,0, BUBAHTa)XyBa/IbHOI YaCTUHY TPAHCIIOPTEpa
1 /1010 BaHTQXKOHECYYOI0 IIOMNHOW. Ky Tt 4, a, MOXYTb 3MiHIOBATHCSA 34 OTIOMOTOI0 TiIPOLM/IIH/IPIB, KYT a,
IOCTIVIHWIA i BU3HAYAETCA KOHCTPYKIIIEI0 TPAHCIIOPTEPa.

Koopuunatn X, Y, Z, i XY, Z 1oB’a3aHi TaKUM 41HOM:

XH=XH01_)(1’ (1)
Yy=Yuo - Y, (2)
ZH :ZHOI _ZI > (3)

e XHOl, Yior ZH,OI ~ koopannaty To4ku O, B cuctemi kooppunar X, Y, Z, .

[Ticna inTerpanii piBHAHD 3 BUKOPUCTAHHAM CIiBBiJHOLIEHD 3HAIEMO

/Yl = (/Yl,o _XH01,0)+(/Y1,0 _XHOI,O)(t_tO)+ XHOI > (4)
le(yl,o+YH01,0)+(Y1,0+YH01,0)(t_to)_YHOl’ (5)
21,

Zl = (Zl,() + ZH01,0)+(Zl,0 +ZH01,0)(t—t0)— 2 _ZHOI ’ (6)

me X r Y1, w2 10 X100 Y,.0:Z, o, — KOOPAMHATI i IBUAKOCTI LICHTPY MaCy KOPEHETIOAY Ha [IOYATKY IOTIBOTY

B crcTeMi KooppuHar X, YIZ 5

X000 Yior,0Z noi.0 X novos Yuoi.0+Z o0 - KOOpIMHATH i WIBUAKOCTi TOYKM TI0YATKY MONBOTY B CUCTEMi

koopmuHar X, Y, Z 5

Xyors Yror»Z o - moTouHi koopuHaty Touku O, B cuctemi koopautar X, Y., Z,;

X,Y,Z, - n0TO4YHi KOOPIMHATH LEHTPY Macu KOPeHeIIofy B cuctemi koopmuar X Y Z .

[Ins pieHHA 3afadi BUSHaY€HHA IIOTOYHMX KOOPAMHAT LIEHTPY Macy KOPEHEI/IONY y HOIbOTi B CHCTeM]
KoopayHat XYZ HeoOXifHMIT 3B’A30K MiX KoopauHaTamu B cuctemi XYZ i X, Y, ZH. Ileit 3B’ A30K TaKmit:

X, =X,,+X,
Y,=Y,,+Y,
Z,=Zy+ 7,

ne X, Y, Z,, — kooppunaru Touku O B cucremi X, Y, Z, .

3 ypaxyBaHHAM criBBigHomeHb (11) i (12) 3Haiigemo
X= _(Xl,o - XHOl,o)_(Xl,o - XHOI,O)(t_ to)_ XHOI’

Yz(Y;,o + YH01.0)+(Y1.0 + YHOI,O)(t+[0)_ YHOI’

gt—t,) S
2

Hov*

Z= (ZIO + ZHOI,O )+ (Zl,O + ZHOI,O )£+ Z )-

3HaiifieMo Tellep M0YaTKOBI 3HAYEHH, 1110 BXOJATD B 1110 3a/1eXKHICTb, KoopanHaT Touku O B cucTeMi X,
Y, Z, Ta mo4aTKoBi 3Ha4€HHs KOOPAMHAT i mBMUAKOCTel Toukyu O, Takox B cucremi X, Y, Z..

OcranHi 3 ypaxyBaHHAM KyTOBOTO IIEPeTBOPEHHS KOOPANHAT JOPiBHIOIOTh

X

MOl

=X, COSPp+ 2, sing,
YMOI = Y301I
Z o =Z 50, CO8P+ Ky sing,

neX, .Y, .Z,, - koopnuxatu touku O, B cuctemi kKoopaunar X,Y.Z..

3 ypaxyBaHHAM BMK/Ia[IeHOTO, IiC/IA IepeTBOPEHb 3HAIEMO



432 36ipHuk Haykosux npavp Ne 22

Xyo1 =Xy — MO, cos(a, —¢)— 0,0, cos(r — o, —at, + @)
Y, Y,

o1 = Ynr + Yaor >
Z o1 = Z s + MO, sin(a, —$)— 0,0, sin(z —a, —at, + §) »
[Ticna gudepenuioBaHHA

Xy =Xy + MO, sin(a, —p)(a, —9)+ O,0,sin(r—a, —a, + @) (p—a, — ) Yoo = Youu ,

Z o1 = Z ypy + MO, cos(a, — @) (e, — )+ 0,0, cos(r —a, —a, + ) (@, +; — P)
fie BeIMYMHY 3 KPAIKOIO II03HAYAI0Th BiJIMOBiHI IBUKOCTI.
Pyx Mammyny i Ky30Ba BBaKa€TbCsA PIBHOMIpHIM.
3MiHa KoOpAMHAT BiOyBaeTbcs 3a HAABHOCTI MaHEBPYBaHHA KOpeHe30Mpa/lbHOI MAIIMHIU CeKLiAMU
TpaHcropTepa abo Ky30BOM BifHOCHO Maumnu. [Ipy MaHeBpyBaHHI I KOXXHOTO BUY PyXy HPU3HAYMMO
CBOK IIKAJTy 4Yacy, OCKITbKM € MOXIMBICTb He3a/eXHOI 3MiHM Oyfb-AKoi 3 KOOPAMHAT. 3 ypaXyBaHHAM
3a3HAYEHOrO

o =ax +a(l, _[*al)’
o, =a%, +a2(ta2_t*a2)’
YHM = Y*HM +Y*HMt'

YHO = Y*Ho +YH0(tPM _t*PM)+AYH0(tPM _[*PM)'
KXo = X* 1o + X yo(Egpy =% ),

7ie Be/IMYMHY i3 3ipoUYKamMy BiTHOCATBCA ;O MOMEHTY Yacy II0YaTKy MaHEBpY;
LorslansbEpysEgyy — BITIOBIMHO IIKQ/MM 4acy 3MiHM HOTOKEHHA TOMOBHOI CeKIil TpaHcmopTepa (IaHKa
MO,) Ta kinuesoi cexuii Tpancroprepa (manka O,0, ) MamuHK, Ky30Ba B MOB3IOBXHbOMY Ta MOMEPEYHOMY

HalPAMKaX;

Q>0 — KyTOBI LIBUAKOCTI CEKIIiil TpaHCIOPTepa, AKi BUSHAYAKOTHCA MIBUIKICTIO IIepeMillieHHA IITOKIB
TiIpOLVTIH/IPIB;

Yorrs Yiro - Ky TV 3MIHM CEKIIiil TPaHCIIOpTEPa;

Yurs Yo — BIOTOBIZHO IMIBMAKICTD MalIMHYM Ta Ky30Ba TPAHCIOPTHOTO 3aco0y HpM BiICYTHOCTI
TIIOB3JJOBXHbOTO MaHEBPYBaHHS;

AX o - MBUJAKICTD NEpeMillieHHA Ky30Ba B IONIEPeYHOMY HAIIPAMKY IIPJ MaHeBpyBaHHi;

AYyo - PiSHIIIA 32 HAABHOCTI ITOB3JJOBXHHOIO MaHEBPYBAHHA Ta 3a JIOT0 BiJCYTHOCTI.

BucnoBkn. OpepxaHa cucreMa audepeHIjiaTbHUX piBHAHD PYXy e/leMeHTiB KOpeHe30upanabHOro
KOMIIJIEKCY.

Pospob6rneno anropurm obunciens Ha EOM, sxnit BpaxoBye MiHiMajIbHi BTpaTyi KOPEHEIIOfiB, MaHeB-
PYBaHH: TPaHCIIOPTHOTO 3ac00Y, a TAKOX Oe3MedHy paboTy 301pabHOTO KOMILIEKCY.

OTpuMaHa MOJIeNnb 3aBaHTAXEHHS MO)XKe BUKOPMCTOBYBATHCSA JI1 PO3POOKH CUCTeMM aBTOMATHYHOTO
YIIpaB/liHHA CUHXPOHHUM PYXOM 30MpabHOTO KOMIIEKCY.
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Annomauus. Ilonyuena modenv — 3aepy3ku  Ky306a  MPAHCHOPMHO20 — CPedCmBa  MPAHCHOPMepamu
CeNbCKOXO3AUCMBEHHbIX MAWUH, KOMOpAs yuumoviéaem MUHUMAbHble NOMePU Na0008, MAHeSPUPOBaAHUe
MPAaHCNOPMHO20 cpedcmaa, a makice 6e30nacHyo pabomy y6opouHo20 KOMNeKca

Knioueevie cnosa: modenv 3azpysku Ky306d, MUHUMATbHbIE NOMeEPU KOPHENI0008, MAHEBPUPOBAHLE
MpaHcnopmmuvix cpedcms, bezonacHas paboma y60pouHo20 KomMnexca



