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Abstract 

 
The thesis presented here is concerned with mobile machines in agriculture, mostly 

combined with implements in order to cover a wide range of applications in the field. 

Its major object is to examine how to influence and thus to improve a tractor's power 

transmission in heavy tillage operation - ploughing - by adjusting and controlling the 

wheel load of the tractor's driving wheels. 

Increased acquisition and operating costs require the efficient use of tractors in agri-

culture, which makes a high amount of working hours combined with the best possi-

ble functioning of the tractor most desirable. Lightweight, high-horse-powered tractors 

carry out less demanding tasks (i.e. spraying) in a soil-conserving, fuel-saving man-

ner since less weight needs to be accelerated. Ploughing, however, requires high 

draught power that has to be supported by the tyres on the soil surface.  

Besides, in particular during power transmission on soft ground, there is a drive 

wheel slippage which leads to a loss in velocity and performance. This wheel slip-

page can be minimized by equal equipment draught through a load increase on the 

driving wheels. One aim of the thesis is to examine the possibility of using the weight 

of the fully mounted plough to increase the tractor's rear axle load. On the basis of 

experimentally-obtained and calculated net tractive coefficient curves of an agricul-

tural tyre, which characterize its tractive performance, there will be an analysis of the 

impact of different tyre loads on the draught power. Unlike draught power the largest 

cultivated area per hour is achieved at a higher wheel slippage, if a high and speed-

related ploughing force is supposed. Is a tractor used that is equipped with a high-

horse-powered engine and a small operating weight, the eventual performance under 

varying soil conditions (draught force) can be improved considerably if the operating 

weight is raised occasionally.  

At the same time, a weight transfer for fully-mounted ploughs, which is connected to 

the tractor's hydraulic system, was designed and tested in ploughing operation. With 

the help of a controlled, hydraulically-driven upper link, part of the available imple-

ment weight is permanently shifted to the rear axle of the tractor. Field tests were car-

ried out under varying implement settings, recording such basic operating data as 

draught force and drive wheel slippage. With the weight transfer in use, the area-

related fuel consumption was reduced by 20 % compared to conventional ploughing. 

Keywords: cultivation, fully mounted plough, hydraulically driven upper link, closed-

 loop pressure control, drive wheel slippage, fuel consumption  
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Formelzeichen 

Zeichen Einheit Größe 

A m² Fläche 

A S cm² Scherfläche 

α ° Winkel der Traktorzuglinie 

b A m Arbeitsbreite 

β ° Hubarmwinkel 
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D Δ V Regeldifferenz  
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f m Hebelarm der Rollreibung 
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i  Impuls 

J mm Scherweg 

K - Deformationsexponent 

k C N/m (N/m n+1) Kohäsionsmodul 

k ϕ N/m² (N/m n+2) Reibungsmodul 

κ - Triebkraftbeiwert 

M A Nm Antriebsmoment 
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m kg Masse 

μ - Umfangskraftbeiwert 

n - Deformationsexponent 

OL N Oberlenkerkraft 

σ ZZ N/cm² Normalspannung; Index: Kraft-, Bewegungsrichtung 

P kW Leistung 

p bar, MPa Druck, Innendruck Reifen 

p S N/mm², bar Bodendruck 

φ  I ° Winkel der inneren Reibung 

ψ ° Winkel der Bodenwiderstandskraft 

Q T l/h Kraftstoffverbrauch 

Q m³/s Volumenstrom 

r m Radius 

r  Korrelationskoeffizient 

r 0, r Stat. m Statischer Radius Reifen  

R2  Bestimmheitsmaß 

ρ - Rollwiderstandskraftbeiwert 

S, σ -, % Triebradschlupf 

S N Anlagenkraft, vertikale Sohlenkraft 

s m Reifeneingriffstrecke 

t s Zeit 

t A, t S m, cm Arbeitstiefe, Arbeitstiefe Scheibenegge 

τ ZX N/cm² Tangentialspannung; Index: Kraft-, Bewegungsrichtung 

U V Spannung 
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U % Bodenfeuchte (Gewichtsprozent) 

UL N Unterlenkerkraft 

v THEO m/s theoretische Arbeitsgeschwindigkeit 

v IST m/s tatsächliche Arbeitsgeschwindigkeit 

W 0 N Pflugwiderstandskraft (Gewicht + Bodenwiderstand) 

W N Zugkraft des Traktors  

x m, cm Wegstrecke 

x 0 m Eingriffstreckenlänge 

x
.
  m/s Geschwindigkeit 

z cm Einsinktiefe (Platte), Spurtiefe (Reifen) 

Indizes 

 

Achs Achse S Scherung 

B Boden(-reaktionskraft) SOLL Soll(-wert) 

F Fahrzeug Spez.  Spezifisch 

FS Fangschalen SR Stützrad 

FWK Fahrwerk T Trieb(-kraft), Traktor 

G Gesamt TR Triebrad 

HA Hinterachse U Umfangs(-kraft) 

I Innen Übe. Überlagert 

Min / Max Minimal / Maximal VA Vorderachse 

N Normal(-kraft) X Horizontal 

OL Oberlenker Z Vertikal 

Ra Rollwiderstands(-kraft), äußere Zul. Zulässig 




