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1. Introduction

Loads caused by the use of vehicles, especially
those that run on off-road are very often difficult to
define, because each terrain is different. In many
literature items are given general values of
overload which should be taken while designing
any vehicle. These values are average values
measured for the whole vehicle [2,3]. In the
literature, it is difficult to find information about
the loads of a particular vehicle element. Usually,
the general available values are adopted, for which
the appropriate safety factor is then selected. Such
a design method leads to overestimation or
underestimation of the designed element. An
example for which the literature does not provide
any guidance is the spare wheel bracket, which in
special-purpose trucks often has to be installed just
behind the cabin. The center of gravity of the
wheel is raised above the upper shelf of the
longitudinal frame (Fig. 1). In addition to the
forces resulting from the mass of the wheel itself,
such an element has to transfer the loads resulting
from its inertia when moving on paved roads and
off-road roads.

Fig. 1. Spare wheel behind the cabin [1]

The installation of a spare wheel behind the
cabin is caused by the lack of free space within the
frame of the longitudinal frame or the need to
provide adequate ground clearance, which ensures
the vehicle moves along off-roads.

2. Experimental research

Experimental tests of loads acting on the spare
wheel installed just behind the cab were carried
out. The tests consisted of measurements of inertia
forces during vehicle operation in the field as well
as along paved roads. In the center of gravity of the
wheel there is an acceleration sensor measuring the
acceleration in three directions. A piezoresistive
sensor measuring also the gravity constant was
used for the measurements. The sensors were
connected by means of cables with a recorder
placed in the vehicle's cabin.
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Fig. 2. Recorder inside the cabin.

3. Measurement results

Measurements of overloads were obtained from
the measurements, which are presented in the form
of diagrams shown in Fig. 3-5. The presented
measurement results are shown for the maximum
values for individual vehicle driving directions and
the corresponding remaining directions in a given
measurement time. The X direction is the
measurement along the vehicle, the Y direction
across the vehicle, while the Z direction is the
vertical direction.
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Fig. 3. Maximum longitudinal loads acting on the wheel
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Fig. 4. Maximum transverse loads acting on the wheel
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Fig. 5. Maximum vertical overloads acting on the wheel

4. Conclusions

The tests allowed determination of the loads
acting on the spare wheel while driving in variable
road conditions. Figure 6 shows the overload
sequences for the maximum values in each
direction. It can be seen that in each of the
directions the maximum value of the overload is
similar and amounts to about 1.5.
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Fig. 5. Maximum longitudinal (X), transverse (Y) and
vertical (Z) overloading forces acting on the spare wheel
while driving.
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