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REZUMAT

Teza de masterat cu tema: ,, Imbunatatirea calitatii lucrarii addnci a solului prin prisma

modelarii teoretice si experimentale a procesului”

Lucrarea data a fost elaborata la Universitatea Tehnica a Moldovei, Facultatea de Inginerie

Mecanica, Industriala si Transporturi; Departamentul Ingineria Fabricatiei; 2026.

Teza este elaboratad pe 61 pag. si include rezumat, introducere si trei capitole, desene — 36,

tabele — 5, surse bibliografice — 34.

Aceasta lucrare de masterat se concentreaza pe cercetarea teoreticd si experimentald a proceselor

de lucru specifice organelor active destinate afinarii adanci a solului. Scopul principal este o

intelegere detaliatd a acestor mecanisme, esentiald pentru optimizarea proiectarii si exploatarii

scarificatoarelor din punct de vedere tehnologic si economic.

Lucrarea este structurata astfel:

Capitolul 1: Consideratii generale. Aici este analizat impactul compactdrii si tasarii
asupra caracteristicilor fizico-mecanice ale solului si, implicit, asupra culturilor agricole.
De asemenea, sunt descrise principiile de functionare si constructie ale echipamentelor de
afanare adanca, fiind totodata definite obiectivele tezei si metodologia de cercetare
adoptata.

Capitolul 2: Stadiul actual al cercetirii. Acest capitol trece in revistd literatura de
specialitate la nivel global privind interactiunea dintre sol si organele active. Sunt detaliate
metodele de modelare a ruperii si taierii solului, inclusiv utilizarea metodei elementelor
finite pentru simularea acestor procese complexe. Partea a doua se axeaza pe metodele
experimentale existente pentru studiul acestor interactiuni.

Capitolul 3: Cercetiri experimentale. Ultimul capitol prezinta rezultatele propriu-zise:
obiectivele testelor, echipamentele verificate si aparatura folositi. In cadrul
experimentelor, s-au monitorizat fortele din dispozitivul de tractare, viteza de lucru si
patinarea rotilor tractorului, variind adancimea si viteza de delasare. Concluziile finale
evidentiazd modul in care acesti parametri influenteazd forta de tractiune necesard si

puterea consumata de tractor.



SUMMARY

Thesis topic: " Improving the Quality of Deep Soil Loosening through Theoretical and
Experimental Process Modeling"

The work given was developed at the Technical University of Moldova, Faculty of
Mechanical Engineering, Industrial Engineering and Transports; Department of Manufacturing
Engineering, 2026.

The thesis is elaborated on 61 pages and includes summary, introduction and three chapters,
drawings — 36, tables — 5, bibliographic sources — 34.

This master’s thesis investigates both the theoretical and experimental aspects of deep soil
loosening processes. The study aims to provide a deeper understanding of how working tools
interact with the soil, which is a critical requirement for designing and operating subsoilers with

optimal technological and economic parameters.
The thesis is organized into three main chapters:

e Chapter 1: General Considerations. This section begins by examining how soil
compaction affects the soil's physical-mechanical properties and plant growth. It outlines
the operational principles and design features of deep tillage machinery. Finally, the
chapter defines the specific objectives of this study and the general methodology used.

e Chapter 2: State of the Art. This chapter reviews significant global research regarding
tool-soil interaction. It discusses various methods for modeling the complex processes of
soil cutting and failure, including Finite Element Method (FEM) simulations. The second
part reviews existing experimental techniques for analyzing the interaction between
subsoiler tools and the soil.

o Chapter 3: Experimental Research. The final chapter details the testing objectives, the
tillage equipment used, and the measurement instrumentation. Field tests focused on
measuring the draft force at the tractor hitch, travel speed, and wheel slip across different
working depths and speeds. Based on the gathered data, the study draws conclusions on
how operational parameters (depth and speed) impact the draft force and the power

required by the tractor to pull the equipment.
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BBEAEHUE

YII0THEHUE TIOYBHI MPEICTABISET COO0M MPOIECC YMEHbBIIEHUSI 00beMa CJIOsl TTOYBHI O]
NENCTBUEM YCIOBUN OKpYKaroIIeH cpesibl (ECTECTBEHHOE YINIOTHEHHE) U pAa (aKTOPOB BIUSHUS
(aHTpoImoreHHoe ymioTHeHue). MickyccTBeHHOE (aHTPOMOTeHHOE) YINIOTHEHHE MPOUCXOAUT U3-3a
arperaToB,  KOTOpbIE€  NEPEMEIIAlOTCs MO  TOJIIO  JJIsi  BBIINOJHEHUS  Pa3IM4HBIX
CEJIbCKOXO3SUCTBEHHBIX ~ paboOT, MPEAYCMOTPEHHBIX TEXHOJOTHUSAMHU MEXAaHHM3AIWH, WIH
TPAHCIIOPTHBIX PabOT MO MepeBO3Ke TEXHOJOTHUYECKON MIIH CENbCKOXO03UCTBEHHON MPOIYKIIUH.

Paboroii, koTopas ctana abcoNMOTHO HEOOXOIMMOM, SBISETCS II1yOOKOE PBIXJICHHUE MOYBHI,
HaIlpaBJICHHOE HAa YCTPAHEHHUE OJHOTO W3 HETATUBHBIX MOCJIEICTBHM MHTEHCHUBHOIO CEIBCKOTO
XO0341CTBa, & UMEHHO €€ YIUIOTHEHUsI U o0pa3oBaHus Ha riayoune oT 30 c¢M IUIOTHOTO, MHOTIA
Jake BOJOHEMPOHUIIAEMOTO CIIOsi, HazbiBaeMoro 'ruryxHou mnomomBoi" (hardpan), kotopsrit
CWJIBHO HapyIlIaeT IUPKYISIIHUIO BOJBI U BO3yXa M3BHE BHYTPh U HA000pOT. B pesynbrare »Toi
CUTYaIlMH, JaXe B Clydae OOBIUHBIX JOXKJEW, BOJa HAUMHACT 3aCTaMBaThCA HA MOBEPXHOCTH, a
Yyepe3 HeCKOJIbKO 00Jiee TeIUIbIX JHEW pacTeHHs] HAYMHAIOT YBSIaTh, IOCKOJBKY BOJIA U3 TIIyOUHBI
HE MOXET JIOCTUYb UX KOPHEH.

[Tytem riayGoKOro phIXJIEHHS, TPOBOAUMOIO ¢ HAYYHO 0OOCHOBAaHHBIMU HHTEPBAIAMU, STOT
TUTIOTHBIA CIOW paspymiaercs, U (PU3NYecKHue CBOWCTBA MOYBBI TOMOTEHU3HPYIOTCS IO BCEH ee
rryoune. OgHako 3Ta paboTa OKa3bIBAe€TCs OYECHBb DHEPro3arpaTHOM, a pabouee oOOpyIOBaHUE
JIOPOTOCTOSIIITUM, TIOITOMY MeJKkue (epMepbl HE MOTYT IO3BOJUTH CeO€ BBHIMIOJIHATH €€ B
HEOOXOJUMBbIE MOMEHTHI, UYTO €CTECTBEHHBIM 00pa3oM MPUBOAUT KO Bce Oojee 3aMEeTHOMY
CHI)KCHHIO YPOXKANHOCTH.

Kpome Toro, nadopmaiius o Harpy3kax Ha paboune OpraHbl, UCIIOJIB3YEMbIE JJIsl TITyOOKOTO
pBIXJIEHUS TIOYBBI, B CIHEIUAIBHON JIMUTEpaType OTHOCUTEIBHO CKYJIHA, T[O3TOMY UX
MPOEKTUPOBAHUE B OCHOBHOM 0a3WpyeTcsi Ha OMbBITE MEXaHW3aToOpoB. B maHHOI paboTe ObuM
W3YYEHBI, TJ1aBHBIM 00pa3oM, HArpy3Ku Ha HETMOJBUKHBIE pa0oure OpraHbl C HAKOHEUHUKOM THIIA
"MIUPOKOE M0J0TO", yCTaHABIMBAaEMbIe HAa 00OPYTOBAHUU MJIsi TIIyOOKOTO PBHIXJICHUS, HA OCHOBE
KOTOPBIX MOYKHO OBIJIO OBl OCYIIECTBUTh MX KOHCTPYKTHBHYIO ONTHUMH3AIUIO, JIYYIIE Y3HATH
3HAUEHUSl TITOBBIX YCUJIMM, HEOOXOMUMBIX NS Tako paboThl, u chopmupoBaTh Hauboiee

MOAXOAAIINE C JUHAMHYSCKOM TOUKHU 3pCHUA CEIIbCKOXO035MCTBEHHBIE TEXHUYECKUE CUCTEMEL.
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