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Abstract: The purpose of this study was to analyze the effect of the soil cone index (CI) on the tractor work load.
A load measurement system was constructed for measuring the field data. The field sites were divided into grids
(3%3 m), and the cone index was measured at the center of each grid. The work load measured through the plow
tillage was matched with the soil cone index. The matched data were grouped at 600 kPa intervals based on the
cone index. The work load according to the cone index was analyzed for engine, axle, and traction load,
respectively. The results showed that when the cone index increased, engine torque decreased by up to 9%, and
the engine rotational speed and brake-specific fuel consumption increased by up to 5% and 3%, respectively. As
the cone index increased, the traction and tillage depth were inversely proportional to the cone index, decreasing
7% and 18%, respectively and the traction and tillage depth were directly proportional to the cone index,
increasing 13% and 12%, respectively. Thus, it was found that the cone index had a major influence on the

engine, axle, and traction loads of the tractor.

|z MY D : drawbar pull, kN

F; : dimensionless soil texture adjustment parameter

FC : fuel consumption, g/h
BSFC : brake-specific fuel consumption, g/kWh N

e

A, B, C : machine-specific parameters
: engine rotational speed, rpm

n,, : speed of driving axle, rpm

* Corresponding author: babina@cnu.ac.kr P, : engine power, kW
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ry : dynamic radius of driving wheel, m
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: slip ratio, %
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S
7T : tillage depth, cm

T, : engine torque, Nm

V, : actual travel speed, km/h
w

: implement width, m
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Table 1 Specifications of agricultural tractor used

in this study
Item Specifications
LengthxWidthxHeight (mm) 4225%2140%2830
Weight (kg) 3985
Rated torque (Nm) 324 2300 rpm
Engine
Rated power (kW) 78@ 2300 rpm
Front 13.6-24 8PR
Tire
Rear 18.4-34 10PR
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Fig. 1 Traction load measurement system for
78-kW class agricultural tractor
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Fig. 2 Calibration result of potentiometer to

calculate tractor tillage depth
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Table 2 Soil texture and size of each field sites
used in this study

Field Size Soil texture’

A 2970 m’ Loam (Fine)
(Dangjin) | (33 m>x90 m) | (S, 34%, Si: 48%, C: 18%)
B 1512 m’ Clay Loam (Medium)
(Ansung) | (18 m><84 m) | (Sa 30%, Si:38%, C:32%)

* S, Sand, Si: Silt, C: Clay

Fig. 3 The experimental  site

representative
separated by a grid of 3x3 m (Field A)
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field experiment work load

Selection of field site

Fig. 4 The entire procedure of the effect analysis
of the cone index on the tractor work load
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Fig. 5 Cone index by depth for the field sites
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Fig. 6 Ratio of engine torque, engine speed and
BSFC according to cone index
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Table 6 Results of tillage depth and drawbar pull
according to the cone index
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Dra“ﬁ’ar i 2521+3.71° 6500 | <0001
(p“ i 25.8043.34° ‘ :
kN) v 27.15£2.97°

" Averagetstandard deviation

ab,c

Means within each column with the same

combination of letters are not significantly different at p
< 0.01
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Fig. 8 Ratio of drawbar pull
according to cone index

and tillage depth
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