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agroinJineria – soflis meurneobis meqanizacia 

Tvliani traqtoris sakurso mdgradobis kvleva 

 
soso TavberiZe 

agroinJineriis doqtori, akaki wereTlis saxelmwifo universiteti  
daviT kbilaSvili 

agroinJineriis doqtori, akaki wereTlis saxelmwifo universiteti 
 

statiaSi ganxilulia Tvliani traqtoris mrudwiruli moZraobis amocana da sa-
kurso mdgradobis uzrunvelyofis sakiTxebi, rogorc swori reliefis, ise ferdobze mu-
Saobis pirobebSi. ZiriTadi yuradReba daTmobili aqvs Semavali parametrebis: marTvadi 
Tvlebis mobrunebisa da ferdobis ganivi daxris kuTxeebis cvlilebisas gamomavali pa-
rametrebis ganivi gadaxris koordinatisa da sakurso kuTxis regulirebis pirobebis 
dadgenas. amasTan dasabuTebulia, rom mrudwiruli moZraobis eqstremalur pirobebSi, 
rodesac mZRol-operaroris Careva naklebad efeqturia da saWiroa gamoyenebuli iqnas 
avtomatizirebuli maregulirebeli sistemebi, saborto mowyobilobebis saxiT. 

Tvliani traqtoris, rogorc teqnologiuri manqanis sakurso mdgomareo-

bis Teoriuli kvlevisas ufro xSirad ganixilaven dinamikur sistemas erTi 

Semavali parametriT – marTvadi Tvlebis mobrunebis kuTxe da ori gamomava-

li parametriT – mocemuli mimarTulebidan gverdiTi gadaxra da sakurso ku-

Txe, romelic warmoadgens kuTxes gadaadgilebis mimarTulebasa da manqanis 

grZiv RerZs Soris. 

 
nax. 1. texad CarCoiani Tvliani traqtoris moZraobis sqema 

 

Tvliani traqtoris, rogorc marTvis obieqtis mrudwiruli moZraobis ma-

Tematikuri aRwerisas diferencialur gantolebaTa sistemis saxiT Semaval para-

metrad aRebulia marTvadi Tvlebis Semobrunebis kuTxe, xolo gamomaval para-

metrebad sakurso kuTxe da gverdiTi gadaxris koordinati. maSin moZraobis gan-

tolebebs nax. 1-is mixedviT eqneba saxe: 
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sadac M –traqtoris masaa; I–traqtoris masaTa centrSi gamavali vertika-

luri RerZis mimarT inerciis momenti; –traqtoris ge-

ometriuli parametrebia nax.1–is mixedviT; –traqtoris gverdiTi gadaxris 

koordinati; wina naxevarCarCos sakurso kuTxe; –wina da ukana naxevar 

CarCoebs Soris arsebuli kuTxe;  da  – Sesabamisad wina da ukana Tvle-

bis gverdiTi sixistis koeficientebi;  da – Sesabamisad wina da ukana 

Tvlebis gverdiTi deformaciebis sidideebi;  – sabuqsire mowyobilebaze 

moqmedi wevis Zala; –gare Zalebis zemoqmedebisagan gamowveuli momentis 

sidide; 
 





ll

l
b;

ll

l 34

aa

a  – damxmare koeficientebi; 
зад

пл

y
R


 


 –proporciu-

lobis eqsperimentuli koeficientebi; –sabuqsire mowyobilobaze moqmedi 

wevis Zalis mimarTulebasa da ukana naxevar CarCos grZiv RerZebs Soris ku-

Txe; – ukana naxevarCarCos Semobrunebis kuTxuri siCqare. 

saxsrul-Sewyvilebuli CarCos mqone Tvliani traqtorebis mrudwirul 

traeqtoriaze daumyarebeli moZraobis maTematikuri modeli i.e. farobinis mi-

xedviT  daiyvaneba  Semdeg saxeze:    

                                                   (5) 

sadac, k – traqtoris moZraobis traeqtoriis simrudea sayrdeni  

     wertilis mimarT; 

 – koeficientebi, ganisazRvreba wina da ukana Tvlebis       

gverdcdenis koeficientebis sididiT, texadi CarCoebis saxsris              

centridan wina da ukana CarCoebis ukiduresi gamonaSverebidan            

dacilebiT, wamyvan Tvlebze wevis Zalis sididiT, masaTa             

gadanawilebis koeficientis sididiT, traqtoris masis sididiT,            

traqtoris inerciis momentiT, mobrunebis winaaRmdegobis            

momentis sididiT. 

mexuTe gantolebaTa sistema mciredi gardaqmnebis Sedegad SeiZleba Cav-
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weroT Semdegi saxiT. 

2

x

Cx
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AExDx
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









             (6) 

meore gamomavali parametric – gverdiTi koordinati  sakurso kuTxes-

Tan dakavSirebulia Semdegi damokidebulebiT: 

                                                             (7) 

sadac –  gverdiTi koordinatis nazrdia; 

    – gverdiTi koordinatis sawyisi mniSvnelobaa. 

warmodgenili maTematikuri modeli aRwers texadCarCoiani Tvliani 

traqtoris mrudwirul traeqtoriaze daumyarebel mobrunebis process, mag-

ram im SemTxvevaSi, Tu ganvixilavT erTiani CarCos mqone Tvliani traqtoris 

moZraobas, maSin (1), (2), (3) da (4) gantolebebSi wina da ukana CarCoebs Soris 

kuTxe toli iqneba nulis, e. i. . 

zemoT aRwerilia Tvliani traqtoris mrudwiruli moZraoba marTvadi 

Tvlebis mobrunebis arastabilur procesSi swori reliefis zedapirebze. 

amocanis ganzogadebis TvalsazrisiT interess imsaxurebs ferdobul miwaT-

moqmedebaSi samanqano agregatis mrudwiruli moZraobis kvleva. am SemTxvevaSi 

damatebiT Semaval parametrad unda gaviTvaliswinoT manqana-agregatis ganivi 

daxris kuTxe da misgan gamowveuli gverdiTi koordinatis nazrdi. 

rogorc cnobilia traqtoris gverdiTi daxris SemTxvevaSi mrudwiruli 

moZraobisas Tvlebi damatebiT ganicdian gverdcdenas. damokidebulebas, rome-

lic aRwers am movlenas aqvs saxe: 

 

sadac  – traqtoris gverdcdenis koeficientia. 

Tu davuSvebT, rom traqtoris gverdiTi daxris gavleniT erTi RerZis 

marcxena da marjvena Tvlebis gverdcdenis kuTxeebi tolia, xolo ukana Rer-

Zis Tvlebis gverdcdenis kuTxe metia wina Tvlebis gverdcdenis kuTxeze, ma-

Sin traqtoris grZivi RerZi mobrundeba ise, rom TviT traqtori iwyebs moZ-

raobas zemoT gverdiTi daxris gaswvriv, xolo Tu wina Tvlebis gverdcdenis 

kuTxe metia ukana Tvlebis gverdcdenis kuTxeze, maSin traqtori iwyebs daS-

vebas qvemoT. 

pirvel SemTxvevaSi: 

; 

xolo meore SemTxvevaSi ki 

     . 

cxadia, rom traqtoris marTvisas operatori unda cdilobdes marTvadi 
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Tvlebi moabrunos kuTxiT, romlis sidide Tanazomadia  kuTxis sididisa. 

aRniSnuli damokidebulebebi sworia im SemTxvevisaTvis, rodesac ganiv fer-

dobze ar xdeba traqtoris Camocureba da sakurso mdgradobis darRveva, anu 

daculia piroba: 

 

sadac  – gruntis grZivi da ganivi reaqciis geometriuli jamia; 

        – Tvlis gruntTan CaWidebis keficienti; 

       – gruntidan Tvalze moqmedi reaqciis Zala. 

amrigad, ferdobuli miwaTmoqmedebis pirobebSi samanqano-satraqtoro ag-

regatis sakurso mdgradobis kvlevisas Semaval parametrad, garda marTvadi 

Tvlebis Semobrunebis kuTxisa gaTvaliswinebuli unda iqnas ferdobis ganivi 

daxris kuTxe, xolo gamomaval parametrebad rCeba ganivi koordinati da sa-

kurso kuTxe, im gansxvavebiT, rom ganiv koordinats daemateba erTi mdgeneli, 

romelic warmoqmnilia traqtoris ganivi daxriT gamowveuli wina da ukana 

Tvlebis gverdcdeniT. 

ferdobze samanqano-satraqtoro agregatis mrudwiruli moZraobis eq-

stremalur pirobebSi anu gverdiTi Camocurebis zRvarze moZraobisas, rode-

sac mZRol-operatoris Careva naklebad efeqturia, saWiroa gamoyenebuli iqnas 

avtomatizirebuli maregulirebeli sistemebi, saborto mowyobilobebis saxiT. 
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Summary 

 The paper dwells on the problem of curvilinear motion and the issues of ensuring the wheeled tractor ro-

adholding ability, when working in both smooth relief conditions and on the slope. Main focus is on establishing 

transverse coordinate of the output parameters when changing the input parameters of turning steer wheels and 

transverse tilt angles of slope and conditions of regulating the roadholding ability with the purpose of ensuring 

the tractor roadholding ability under extreme conditions. There are also justified the principles of using the auto-

mated controlling systems.    
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Резюме 

 В статье рассматривается задача криволинейного движения и вопросы обеспечения курсовой 
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устойчивости колесного трактора, при работе как в условиях ровного рельефа, так и на склоне. Основное 

внимание уделено к процессу изменения выходных параметров динаиической системы - поперечной 

координаты и курсового угла  в зависимости от входных параметров - угла поворота управляемых колес 

и наклона поперечной плоскости. Приведены условия для регулирования выходных параметров с целью 

обеспечения курсовой устойчивости трактора в экстремальных условиях, а также  для достижения этой 

обосновываются принципы использования автоматизированных регулирующих систем.  

 

 


