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TRACTIVE PERFORMANCE FOR 4-WD TRACTORS
UNDER DIFFERENT TIRE - BALLAST COMBINATIONS

EL-5A1D RAMANAD EL-ASHRY'

ABSTRACT
The tractive perfonnance and fuel economy of a 4·WD tractor was

investigl!ted under different tire-ballast combinations. Single tires and dual
tires. with and without ballast, were used. The tests were conducted in three
soil conditions at various drawbar loads for two transmission gear settings.
Perfonnance curves are Ilresented and the results indicated th,\t: the all
singles all ballasted outpeifonned the all dual nonballasted and the all singles
nonballasted arrangements in soft soil. Single wheel combinations had better
tractive perlonnance than the two dual wheel combinations in medium
(tilled) SOlI except at high drawbar loads. In stubble (finn) soil, no clear
advantage occurred for any wheel or ballast combinatIon. No Slb>Jlificant
dillerences in specific fuel consumption occurred for·the various wheel and
ballast combinations. For each combination and for all soils, fil1h gear
provided bettcr specific fuel consumption than fourth gear.

INTRODUCTION
Burt et al. (1983) stated that research results throughout the world show that

from 20 to 55 percent of the energy dclivered to the drive wheels of tractors is wasted
in their traction elements. They conducted field tests to show that for a given drawbar
pull, the tractive efficiency of both radial-ply and bias-ply tires can be maximized by
selecting appropriate levels of dynamic load and inflation pressure. They fOlllld a range
of differences. depending on soil conditions and tire constmction.

Dwyer and Pearson (1976) reported that thc four tires of the four wheel drive
tractor wcre assumed to be equivalent to two wheel each of diameter equal to the SIUll

of the diameters of the front and the rear wheel and of width equal 10 the average of
the widths of the front and rear wheel. This was considered to be the most reasonable
method of treating wheels in the some track because the width of soil disturbed would
be no greater than with one wheel but the rearward defonnation of the soil would be
equivalent to that produc~d by giving a larger b>folllld contact area and, therefore. of
larger diameter. The load on each of these two theoretical equivalent wheels was
assumed to be equal to half the to total weight of the tractor and implement.

Abdel- Mageed (19'14) concluded that the difference of slip from 7.1 up to 16~o

can be encountered as a result of the no - load surface type (4 WD and 2WD,
respectively). Meanwhile the tractor in the 4WD mode delivered from 9 to 20.5%
higher power and from 4 to 18% higber output rate than the 2WD. The 4WD mode
enables the tractor to use its power at lower speed closer to the practical speed than
the 2WD docs. In general, the 4WD tractor was found superior than the 2WD tractor
in all comparison criteria and the fanner is recommended to work the heavy draft
implements
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