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agroinJineria – soflis meurneobis meqanizacia 

samanqano-satraqtoro agregatis sayrden-CaWidebiTi 

gamavlobis kvleva ferdobul miwaTmoqmedebis pirobebSi 

 
soso TavberiZe 

agroinJineriis doqtori, akaki wereTlis saxelmwifo universiteti 
emzar kilasonia  

agroinJineriis doqtori, akaki wereTlis saxelmwifo universiteti 
 
 

statiaSi ganxilulia samanqano-satraqtoro agregatis ferdobuli miwaTmoqmede-
bis pirobebSi muSaobisas mdgarodobis uzrunvelyofis sakiTxi. ganxilulia gruntisa 
da saburavis fiziko-meqanikuri Tvisebebis gavlena pnevmatikuri Tvlis gverdiTi Camo-
curebis maxasiaTeblebze. Sefasebulia sakurso mdgradobidan gadaxris winaaRmdego-
bis koeficientis cvlilebis kanonzomiereba da Catarebulia masze moqmedi faqtore-
bis analizi. warmodgenilia ferdobze samanqano-straqtoro agregatis ganivi mdgra-
dobis gazrdisa da gverdiTi Camocurebis SemcirebisaTvis saWiro konstruqciul-teq-
nologiuri RonisZiebebi. 

 
samanqano-satraqtoro agregatis (ssa) sayrden-CaWidebiTi gamavlobis Tvi-

sebis  savele pirobebSi formireba damokidebulia savali nawilis niadagTan 

CaWidebasa da gorvis winaaRmdegobis ZalTa  Tanafardobaze.  rac metia es 

Tanafardoba miT maRalia agregatis gamavloba.  

ganvixiloT  ferdobze  Tvlis  gorvis  procesSi warmoqmnili fiziku-

ri procesebi. bunebrivia, rom Tvlis niadagTan kontaqtis dros xdeba niada-

gis  deformacia ara marto vertikalur da grZiv sibrtyeSi, aramed gverdiTi 

mimarTulebiTac   (ferdobis sibrtyeze, ix. nax. 1). niadagis, Tvlisa da agre-

gatis savali nawilis konstruqciuli elementebis (maTi zomebisa da fiziko-

meqanikuri Tvisebebidan gamomdinare) deformaciebis farTo diapazonSi, Sem-

TxveviTi cvlilebebis gamo  Sesaswavli fizikuri procesebis kvleva Zalian 

garTulebulia. 

niadagis vertikaluri deformacia, gamowveuli Pn ZaliT ganisazRvreba 

Seqmnili nakvalevis siRrmis (H) mixedviT. pnevmatikuri Tvlis swor (horizon-

talur)  gruntian zedapirze  gadagorebis dros Tvlis nakvalevis profili 

forma uaxlovdeba  oTxkuTxeds (naxazze naCvenebi ar aris), xolo ferdobze 

samkuTxeds. 

Tvlis  ferdobze grZivi mimarTulebiT gadagoreba iwvevs niadagis gver-

diT moTelvas, radgan Tvalze moqmedi vertikaluri Zalis ferdobis mimarT 

(α kuTxiT)  daxris gamo warmoiqmneba am Zalis ganivi mdgeneli. amitom nakva-

levis siRrme ferdobze SedarebiT naklebia, vidre swor zedapirze, radgan Pn 

Zalis daSlis Sedegad miRebuli mdgeneli Zala P'n akldeba Pn Zalas da ema-

teba grZiv Zalas sididiT P'n = Rsinα. amasTan unda aRiniSnos, rom ferdobze 

gorvisas, ganiv sibrtyeSi agregatis wonis gadanawilebis gamo  traqtoris 
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qveda Tvlis samkuTxa (a'b'c') nakvalevi yovelTvis metia, vidre swor zedapirze 

Seqmnili oTxkuTxa nakvalevis siRrme,  Sesabamisad traqtoris zeda da qveda 

Tvlebis CaWidebis Zalebic (Pn) sxvadasxvaa, rac agregats ucvlis moZraobis 

sworxazobriobas zeda da qveda Tvlebis gansxvavebuli buqsaobis gamo. 

                                                       

 
nax. 1. ganiv ferdobze pnevmatikuri Tvlis gruntTan  

urTierTqmedebis sqema 

am process xels uwyobs reaqciis Zalis R gadanacvleba, niadagTan Sexe-

bis wertilidan Δ manZiliT.  Sesabamisad icvleba Tvlebis gorvisa da masze 

moqmedi Zalebis mier Seqmnili niadagis daZabuloba (ix.wyvetili wreebi), ro-

melic rogorc mosalodnelia (Teoriulad) wamyvani Tvlis sakontaqto zeda-

piris qveS metia, vidre amyoli Tvlis qveS; aseve arsebobs mniSvnelovani gan-

sxvaveba zeda da qveda wamyvani Tvlebis sakontaqto zedapirebis farTobebs 

Soris. 

niadagSi grZivi daZabulobebis arseboba  rogorc wamyvan da amyol 

Tvlebis qveS, aseve am daZabulobebis zeda da qveda Tvlebs Soris gansxvaveba 

qmnis niadagis deformacias, romelic ferdobebze mgoravi Tvlebis sakontaq-

to zedapiris qveS raodenobrivad mcirea, magram deformaciis farTobiTa da 

moculobiT meti. niadagis daZabuloba aris kompleqsuri faqtori, rameTu 

masSi erTmaneTze moqmedeben sxvadasxva mimarTulebis mqone dadebiTi da  

uaryofiTi daZabulobebi. niadagis deformaciis procesis Sedegad saburavis 

win Cndeba soli (acd), romelic qmnis e.w. „buldozerul efeqts“, igi gansakuT-

rebiT mniSvnelovania tengajerebul da plastikur niadagebSi, romlebsac ga-

aCniaT maRali gverdiTi gamoburcvis Tviseba. es ukanaskneli kidev metad 
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iCens Tavs ferdobze agregatis muSaobis dros. Tu niadagis tenianoba maRa-

lia gverdiTi gamoburcvis intensivoba matulobs, rac qmnis saburavebis gver-

diTi da grZivi mimarTulebiT e.w. gamoburcvis gorgolaWebs. es procesi mniS-

vnelovnad mcirdeba saburavebis siganis zrdasTan erTad, magram moZraobis 

mimarTulebiT izrdeba deformaciis fronti (B'). aRwerili procesebis idea-

lizacia miiRweva saburavebisa da niadagis sixisteebis identurobis dros. 

rac ufro metia niadagis mzidi Tviseba, miT ufro dabalia Tvlebis gadago-

rebisaTvis saWiro Zalebi. amrigad, gamavloba pirdapirproporciulia sabura-

vis sixistis. gansakuTrebuli mniSvneloba eniWeba saburavis  optimaluri si-

xistis SerCevas. Tu saburavis sixiste optimalurze didia, maSin  Tvali sul 

ufro Rrmavdeba niadagSi da Sesabamisad mcirdeba gamavlobac. Tu saburavi 

optimalurze naklebi sixistisaa, maSin Tvali zedmetad deformirebadia, ris 

gamoc dasaSvebze metad izrdeba niadagTan Sexebis sakontaqto farTobi, ir-

Rveva CaWidebis Zalebis balansi da gamavlobac uaresdeba. 

aRwerili procesis sirTulem da saeqsploatacio garemos mravalsaxeo-

bam  wina planze wamowia  samanqano-satraqtoro agregatebis savali nawile-

bis konstruqciebis universalurobis problema, anu savali nawilis kon-

struqciebis  

sxvadasxva savele pirobebSi pnevmatikuri Tvlebis niadagTan misadagebis 

problemis praqtikulad gadawyveta warmoadgens metad rTul amocanas,  ami-

tom didi mniSvneloba eniWeba konkretuli konstruqciis   savali nawilisaT-

vis saukeTeso maxasiaTeblebis mqone   saburavebis SerCevas. 

sayrden-CamWidi gamavloba garkveul wilad dakavSirebulia agreTve sabu-

ravis proteqtoris naxatze, romelic xasiaTdeba e.w. gajerebulobis koefici-

entiT. igi warmoadgens naxatis Sverilebisa da Ziris farTobebis fardobas, 

swored amitomaa, rom ferdobebze gamoyenebul dabal klirensian traqtorebs 

unda hqondeT maRali gajerebulobis koeficientis mqone saburavebi, e.w. 

„yvelgan mavali“, gajerebulobis koeficientiT 0,5...0,6. 

CaWidebis Tvisebebis maCveneblebi muxluxa traqtorebSi naklebad mzid niada-

gebze  ufro maRalia, vidre Tvliani traqtorisa, rac imaze miuTiTebs, rom 

muxluxa traqtorebis niadagTan Sexebis farTi metia, ris gamoc dawneva nia-

dagze mcirea anu maRalia CaWidebis koeficienti. 

garda aRniSnulisa elastikuri TvlebiT deformirebul niadagze   

Tvlis ω kuTxuri siCqariT gorvisas,  Tvlis gorvis  winaaRmdegobis koefici-

enti tolia KT niadagis Wrisa KW da saburavebis deformaciis Ks koeficien-

tebis jamisa. amas emateba: ferdobis mxares samuSao organos daRrmavebis wi-

naaRmdegoba  Kd, SesaZlo Camocurebis Sedegad Seqmnili  ucabedi winaaRmde-

goba KC, sakurso mdgradobidan gadaxris winaaRmdegoba Kg, da a.S. amitom am 

koeficientis gansazRvrisaTvis umjobesia gamoviyenoT a. e. omelianovis for-

mula, romelic ferdobebis pirobebSi miiRebs saxes    [1] 
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                               +   ;                                (1)                        

sadac: A1, A2 - uganzomilebo koeficientebia saburavebis konstruqciis    

                    Sesabamisad D/B =4 - 6  an A1 ≈ 2...4  da   A2 = 0,1; 

            Kn - niadagis moculobiTi kumSvis koeficientia;  

            Kn = 20 – 30 n/sm3  (TesvisTvis gamzadebul niadagze); 

            Kn = 80 – 120 n/sm3   (yamirze); 

            Ks - saburavis deformaciis koeficientia,  Ks = 0,6 - 0,7.  

            D-saburavis gare diametria, m;  

            PW-haeris wneva saburavebSi; 

            G - traqtoris wonaa. 

          Kd, KC, Kg - koeficientebis sidideebi SeirCeva ferdobis daxris ku-

Txis sididis mixedviT da maTi namravli ferdobze agregatis Camocurebis wi-

naaRmdegobis koeficientia:  

                        ;                                      (2)  

ferdobebze muSaobisas mniSvnelovani faqtoria saburavebSi haeris Siga 

wnevis SerCeva, radgan maszea damokidebuli ferdobze gverdcdenis mimarT 

mdgradoba. formula (1) iTvaliswinebs TiTqmis yvela danakargs, rasac adgi-

li  aqvs wamyvani Tvlebis ferdobze gorvis dros, garda wamyvan Tvlebze 

momqmedi mabruni momentis cvlilebisa. mis dasadgenad unda ganvixiloT dana-

kargebi buqsaobaze da Tvlis gverdiTi mocurebis procesis maxassiaTeblebi 

[2]. 
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STUDIES OF REFERENCE-TOWING PASSABLENESS OF THE MACHINE-TRACTOR AGGREGA-

TE IN SLOPE FARMING CONDITIONS  
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Summary 

The paper dwells on the main approaches and principles of analytical treatment of side-on slipping down 

of the machine-tractor aggregate in slope farming conditions, as well as the impact of the assessed ground and 

physical-mechanical properties of tire on side-on slipping down characteristics of the pneumatic wheel. There has 

been carried out theoretical analysis of regularities of varying the coefficient of resistance to deviation of the 

machine-tractor aggregate from road-holding ability, as well as its affecting factors. There have been formulated 

the design-technological measures required for increasing transverse stability and reducing side-on slipping down 

of the machine-tractor aggregate on the slope.  
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ИССЛЕДОВАНИЕ ОПОРНО-СЦЕПНОЙ ПРОХОДИМОСТИ МАШИННО-ТРАКТОРНОГО 

АГРЕГАТА В УСЛОВИЯХ СКЛОННОГО ЗЕМЛЕДЕЛИЯ 

Сосо Тавберидзе 
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Эмзар Киласония 
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Резюме 

В статье рассмотрени основные подходы и принципы аналитического исследования бокового 

скольжения машинно-тракторного агрегата в условиях склонного земледелия, а также влияние физико-

механических свойств грунта и шины на характеристики бокового сколжения пневматического колеса. 

Проведен теоретический анализ закономерностей изменений коэффициента сопротивления качения 

пневматического колеса от изменения параметров курсовой устойчивости машинно-тракторного агрегата, 

а также ряд дркгых действующих на него факторов.  Сформулированы конструкторско-технологические 

мероприятия, необходимые для повышения поперечной устойчивости и снижения бокового скольжения 

машинно-тракторного агрегата на склоне.  

 

 


